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Choheili, H et al did a study on 1005 stu-
dents to create and validate the adjust-
ment inventory. The adjustment invento-
ry consisting of 100 items was employed 
to measure their adjustment.  In the sec-
ond study they validate the Faith Inven-
tory for Students.  Gilavand, A & Fatahias, 
J assessed the quality of educational 
services from the viewpoints of radiol-
ogy students of the School of Paramedi-
cine based on the SERVQUAL evaluation 
model. Students’ expectations were be-
yond their perception of the status quo, 
and none of the five dimensions of the 
quality of educational services met their 
expectations. Therefore, it is necessary 
for the university to narrow the existing 
gap according to its type and severity.

Sahar Zandi ,S et al; compared anti-in-
flammatory properties of two soft tissue 
injections of dexamethasone sodium 
phosphate 1/6 mg, using topical tissue 
glue containing ginger extract. Based 
on the statistical data obtained from 
this study, it seems that topical adminis-
tration of tissue glue containing ginger 
extract (20%) and soft tissue injection of 
dexamethasone sodium phosphate (1/6 
mg) after surgery both reduced Trismus 
after surgery. Babadi, E et al ;  compared 
the antibacterial effects chlorhexidine 
mouth wash (CHX) with jaftex mouth 
wash. The finding concluded that Jaftex 
mouth wash were less potent than the 
CHX in inhibiting growth on oral micro-
organisms and it’s recommended to be 
used for plaque chemical inhibition.

Several studies dealt with various issues 
in nursing. Jafarizadeh, H et al deter-
mined the effect of a resilience-based 
intervention on occupational stress in 
nurses.  There was a significant differ-
ence in the level of occupational stress 
and its components between the pre-
test and post-test of the studied sub-
jects after the intervention. Elhami, S et 
al did a descriptive cross-sectional study, 
viewpoints of 180 nurses and nursing 
students regarding to the barriers of 
observance of professional ethics stand-
ards in clinical environment.   Observ-
ance of the professional ethics standards 
in nursing practice, can play an impor-
tant role in improving and restoring 
the health of patients. Ghaderi,  A et al 
cross-sectional study was conducted to 
determine cognitive factors related to 
doing regular physical activity among a 
sample of Iranian nurses based on the 
integrative model of behavior prediction 
(IMBP). it seems that designing and im-
plementation of educational programs 

to increase attitude and skills regarding 
the doing physical activity may promote 
physical activity.  Boozaripour, M et al did 
a cross-sectional study that assessed un-
dergraduate nursing students (n=313) 
perceptions of their clinical learning 
environment. The study indicated that 
there is still work to be done to provide a 
healthy clinical learning environment for 
nursing students and this task belongs 
to nursing researchers, educators, and 
health care organization preceptors. 

Shokoh Varaei, S et al;  evaluated  the ef-
fect of education on self-care behaviors 
of gastrointestinal side effects in patients 
undergoing chemotherapy.  The results 
showed that the use of self-care training 
alongside drug regimen reduces the side 
effects of chemotherapy in patients. 

Gilavand, A  conducted a study  to de-
termine how the salaries and benefits 
of faculty members are calculated in the 
Ministry of Health and Medical Educa-
tion of Iran.  The author concluded that 
faculty members expect their salaries to 
be calculated and paid equitably and to 
increase each year in proportion to the 
inflation rate, so that they do not have to 
carry out unrelated and non-academic 
activities outside the university in order 
to solve their livelihood problems. 

Afrasibi, S&  Fattahi, Z review the concept 
of self-actualization in psychology and 
Islam.  they stressed that the concept of 
self-actualization and perfection in Islam 
has a special state compared to the view 
in psychology, and involves all aspects 
of life.  Helvaci, M.R et al;  took consecu-
tive patients below the age of 70 years 
to avoid debility induced weight loss in 
elders. Patients were divided into three 
groups as normal weight, overweight, 
and obesity. The authors concluded 
that  higher Alanine aminotransferase 
(ALT) value in serum may indicate excess 
weight and dyslipidemia. 

Abbasian, E.G et al; studied the effect 
of plasma jet on Fusarium isolates with 
ability to produce DON toxins.  This study 
has confirmed that argon plasma jet sys-
tem has destructive effects on mycotox-
ins such as DON and also on the micro-
organisms which produce mycotoxins. 
Daneshvar, H et al; did a Comparative 
Analysis of Antimicrobial Peptides Gene 
Expression in Susceptible/Resistant Mice 
Macrophages to Leishmania major Infec-
tion. The authors concluded that due to 
higher expression and release of AMPs 
by BALB/c derived macrophages, the 
L. major infection ultimately occurs in 
BALB/c mice. 
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This issue is rich with good number 
of research, reviews and community 
studies from the region.  Al-Shehhi, E et 
al did a questionnaire to measure the 
prevalence and risk factors of obesity 
in children aged 2–12 years in the Abu 
Dhabi Islands, United Arab Emirates.  
The prevalence of overweight and 
obesity among the study population 
was found to be 32.8%. The prevalence 
of overweight and obesity among 
children is increasing in the UAE, 
especially among UAE nationals. 

Ijaz Anwer, I et al; conducted a cross-
sectional study in outpatient clinics 
of Faisalabad Pakistan.  A total of 
691 diabetic patients (verified from 
physician, medical records) were 
consecutively approached.  The 
objective of this study was to assess the 
knowledge of diabetic patients about 
their disease, its complications and 
management.  The authors concluded 
that the overall level of awareness in 
diabetics was found to be low and there 
is a need to educate the population on 
this topic. 

Ardestani-Samani, N et al studied the 
difference in psychiatric disorders 
between students with multiple 
sclerosis (MS) and healthy students. The 
mean scores on psychological disorders 
and their dimensions were significantly 
higher in patient group than healthy 
group (p<0.05). They  studied the 
difference in self-concept, physical self-
concept, and time perspective between 
the students with multiple sclerosis 
(MS) and healthy students. Findings 
indicated that overall, the people with 
MS, compared to healthy people, have 
negative self-concept and self-concept 
as well as negative attitudes toward 
their own social relationships and 
moods. 
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Razmjooei, F et al did study to evaluate 
the effect of patient’s socioeconomic 
status on clinical outcomes in CABG sur-
gery. The authors concluded that, socio-
economic status had a significant effect 
on: Hospital stay, wound infection, first, 
second and third day bleeding after sur-
gery, Reoperation need, blood transfu-
sion in first, second and third day after 
surgery. ValiPour, A.A et al;  did an epi-
demiological study on the prevalence 
of Tuberculosis in Abadan, Iran.  In this 
study, 720 patients with tuberculosis 
were studied, of which 62.9% were male. 
73.6% of patients live in urban areas. 
Considering the fact that tuberculosis is 
a life-limiting disease and is most preva-
lent in the young age group of society 
that is considered as the main capital 
and workforce, training people who are 
at risk can significantly contribute to the 
prevention of disease.

Pourmovahed, Z et al ;  did a  qualitative 
with the purpose of exploring the expe-
riences of family and marriage experts 
and also Yazdi couples’ experiences 
with religious beliefs and superstitions 
running in families. Families could be 
trained to find some correct and suit-
able solutions along with reinforcement 
of spiritual beliefs to cope with the use 
of superstitions in solving familial life 
problems and increase family health 
and stability.

Farshchian, N et al carried a study to 
compare the uterine artery Doppler in-
dices (resistance index (RI), plasticity in-
dex (PI), and peak systolic velocity (PSV)) 
among pregnant women with diabetes 
mellitus and gestational diabetes with 
healthy pregnant women.  There was a 
difference regarding PI between moth-
ers with diabetes mellitus and gesta-
tional diabetes with healthy mothers.

Rahmanian , E et al; conducted a rand-
omized clinical performed on 64 chil-
dren to evaluate treatment of UTI with 
single dose of gentamicin first as 3 mg 
/ kg daily IV and after urine culture be-
came negative in the second day of 
treatment 1mg / kg daily IM in  children  
with  range of 1 month to the 13 years 
old in Jahrom during 1394. Data showed 
no significant differences of responding 
to the treatment and its complications 
between the two studied groups. 

Rajput , M.Y compared the use of tradi-
tional and usual medical treatment for 
constipation.  The general approach to 
dealing with constipation in traditional 

medicine sources is somewhat similar 
to that of the medical findings, but the 
details of the recommendations in these 
sources do not have the required level of 
evidence. 

Rahmanian, E et al; in a cross-sectional 
descriptive study aimed to determine 
the immunity level of Jahrom’s young 
girls and women against measles and ru-
bella 7 years after the public vaccination. 
The results showed that although the 
national vaccination in 2003 has been 
effective in immunizing the women of 
gestational age to measles and rubella, 
it seems that due to the gradual reduc-
tion of this immunity, all women, before 
pregnancy, should undergo a test to de-
termine their immunity to these two dis-
eases and if necessary, booster vaccine 
should be inoculated.

Ali Reza Yousefi A.R &  Inaloo, R carried 
cross sectional study  Evaluation of con-
trol of bleeding by electro cauterization 
of  bleeding points of amplatzsheet tract 
after percutaneous nephrolithotomy 
(PCNL).  The authors concluded that 
Electro cauterization of bleeding points 
with an electrode probe after percuta-
neous surgery decreased morbidity. The 
authors in their second study reviewed 
percutaneous  nephrolithotomy in chil-
dren below 12 years old in Jahrom  hospi-
tal.   Percutaneous stone therapy-related 
hemorrhage requires a blood transfu-
sion (11%-14%), and an increased risk of 
kidney loss. In this study, the stones were 
removed completely with minimal injury 
to renal tissue. PCNL has a better stone 
clearance rate and is cost-effective. PCNL 
has clearance rate of 100% when it was 
combined with ESWL.

Maleki, A et al ; evaluated the  accuracy 
and error rate of the three-finger tra-
cheal palpation technique and compare 
it with triple ID formulae technique in 
children age of 2-8 years. Overall, this 
study showed that the use of the three-
finger tracheal palpation technique was 
acceptable as a standard method and 
compared with the three-pipe formula, 
the percentage of success was greater 
(100% versus 96%). 

Behnaz, F  et al; investigated the effect of 
sevoflurane and propofol on pulmonary 
arterial pressure during cardiac cath-
eterization in children with congenital 
heart diseases.  The authors concluded 
that propofol is considered more appro-
priate than Sevoflurane for cardiac cath-
eterization in children with congenital 
heart disease and anesthesiologists can 

use Propofol as a suitable alternative for 
sevoflurane.

Nasim Dastras, N et al ;  investigate the 
relationship between coping styles and 
religious orientation with mental health 
among students of Nursing Midwifery 
Faculty of Zabol.. The results of the re-
search show that there is a significant 
relationship between coping styles and 
religious orientation. There is also a sig-
nificant relationship between coping 
styles and mental health.

Salamat,S et al did a a quasi-experimen-
tal study investigating the effective-
ness of cognitive - behavioral therapy 
in reducing the post-traumatic stress 
symptoms in male students survivors of 
earthquake in the central district of  Var-
zeghan.  In general, it can be concluded 
that this therapeutic intervention is ef-
fective and it can be used at health cent-
ers as well as schools in order to reduce 
the symptoms of post-traumatic stress.

Mehraki, B & Gholami, A Physical and 
mental health is one of the most im-
portant and fundamental issues of life 
in every society. The teachings of Islam 
consider physical and mental health 
as one of the most important features 
of Muslims, and as the promoter of the 
development of good traits and peace 
and comfort of mankind.  The findings 
of this study highlight the role of faith, 
marriage, and observance of individual 
and social health principles in the physi-
cal and mental balance and stability of 
humans.

Helalat, L et al ; looked at the the effect 
of curcumin on growth and adherence 
of major microorganisms causing tooth 
decay.  The authors concluded that ad-
hesion is the most important factor in 
tooth decay and its reduction is an effec-
tive solution in preventing the disease. 
Considering the inhibitory role of curcu-
min on growth and binding of bacterial 
strains, this curcuminoid agent is consid-
ered as a potent anti-decay agent.
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Abstract
 

Introduction: Diabetes mellitus is a ma-
jor health problem worldwide that increases  
morbidity and mortality rates due to its  
complications. The objective of this study was to 
assess the knowledge of diabetic patients about 
their disease, its complications and management. 

Methods: A cross-sectional study was conduct-
ed in outpatient clinics of Faisalabad, Pakistan  
during March to May 2017. A total of 691  
diabetic patients (verified from physician,  
medical records) were consecutively approached 
and a pretested, structured questionnaire was used 
to collect their information. SPSS version 19.0 was 
employed for entering and analysis of the data. 

Results:: Out of the total 691 patients 43.3% 
were male and 56.7% female. About 49.1% of the  
patients were below 50 and 50.9% were above 50 
years of age. One third of patients (33.4%) think 
that diabetes is a communicable disease. The  
majority of the patients (90%) responded that in  
diabetes sugar and sweets have to be cut down 
and 82.6% knew that exercise is important for the  
management of diabetes. Approximately 58% patients 
responded that they exercise, while 60.7% replied 
that they monitor and control their blood pressure. 
 
 

 
 
 
Conclusion: The overall level of awareness in  
diabetics was found to be low and there is a need 
to educate the population on this topic. Public and 
private health sectors need to offer holistic services 
and training programs for health care profession-
als. These programs should focus on improving  
communication with patients, addressing  
misconceptions and sharing culturally sound  
strategies with patients for improvement in diabetes 
management.

Key words: Diabetes mellitus, Knowledge, 
Awareness, Complications, Pakistan
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Introduction

Diabetes mellitus is a major public health problem that 
accounts for increased morbidity and mortality rates 
worldwide because of its various complications mostly 
related to the cardiovascular system(1). According to 
the International Diabetes Federation (IDF) 415 million 
adults are currently living with diabetes and this figure is 
expected to increase to 642 million by the year 2040(2). 
It is also reported that 41.7% of adults with diabetes are 
undiagnosed(3). Diabetes in Pakistan is increasing at an 
alarming rate. Currently, in Pakistan there are about 7 
million people with diabetes and this number is predicted 
to rise to 14.4 million by the year 2040. With this, Pakistan 
will rank 8th  in the world in terms of prevalence(4, 5) of 
this disease. 

The risk of diabetes is determined by several factors. 
Ethnicity, family history of diabetes, and history of 
gestational diabetes, increasing age, obesity, unhealthy 
diet, physical inactivity and smoking increase the odds of 
developing diabetes (6-8). Obesity and physical inactivity 
are estimated to contribute largely towards the global 
diabetes burden (9-11). 

Studies suggest that diabetes related complications can 
result in 10 to 30% decrease in life expectancy (1, 12). 
There is a high burden of diabetes-related complications 
in Pakistani patients. A study conducted by Chavan et al 
concluded that there is a lack of knowledge among diabetic 
patients regarding complications and importance of 
compliance to diabetic medications(13). Different studies 
have documented a positive association between patient’s 
knowledge about diabetes and treatment compliance(1, 
14). However, such studies in Pakistan are limited and are 
mainly focused around major cities. 

Diabetes mellitus (DM) requires multifaceted interventions 
where patients can make decisions about exercise, weight 
control, blood glucose monitoring, and compliance to 
treatment and prevention of complications. Awareness 
about diabetes and its complications will enable the 
patients to cope and adjust to their illness. Therefore, the 
objective of this study was to assess the knowledge of 
diabetic patients about their disease and its management. 
It may assist physicians and patients to design strategies 
to delay the progression of DM complications with proper 
management and patient education.

Methodology

This cross-sectional study was conducted in the outpatient 
clinics of Faisalabad Pakistan during March to May 2017. 
Faisalabad is the third-most-populous city in Pakistan 
and its residents are comprised of a diverse population 
belonging to different ethnicities and socio-economic 
groups. Diabetics patients (verified from physician and 
the medical record) visiting the outpatient’s clinics of more 
than 18 years of age and who gave consent to participate 
were included in the study. However patients suffering 

from serious co-morbid conditions such as cancer were 
excluded. A total of 691 patients were consecutively 
interviewed for this study.

A structured pre-tested questionnaire was formulated 
after extensive literature search and consensus by study 
investigators. The final questionnaire was comprised 
of three sections; the first section included the socio-
demographic profile of the participants, the second part 
had questions about knowledge of diabetes and the third 
part dealt with questions about patients’ compliance to 
various management strategies for diabetes. The English 
version of the questionnaire was translated into Urdu 
and was then back translated into English to check for 
consistency between the two versions. 

Written informed consent was obtained from all the 
participants. The data collectors were trained for 
maintaining confidentiality of the participant. Personal 
identifiers were removed from study documents. The study 
was conducted in accordance with the ‘Ethical principles for 
medical research involving human subjects’ of the Helsinki 
Declaration. Data was entered and analyzed using the 
Statistical Package for Social Sciences (SPSS version 19). 
Frequencies and proportion were reported for all variables 
of interest. A p- value of less than 0.05 was considered 
statistically significant throughout the analysis.

Results

A total of 720 patients were approached out of which 691 
agreed to participate in the study yielding a response rate 
of 95% (691/720). Demographic characteristics of the 
participants are presented in Table 1. Out of the total 691 
patients, 43.3% were male and 56.7% female. An almost 
equal proportion of patients were below 50 (49.1%) and 
above 50 (50.9%) years of age. Three quarters of the 
patients had education level below matriculation. The 
majority (91%) of the patients, were married and 47.8% 
of the patients were employed. Almost half of the patients 
(50.1%) responded that they have comorbidities other 
than diabetes. 

Table 2 describes the knowledge of patients regarding 
diabetes. Over one quarter (26%) think that diabetes is not 
a curable disease and 68% believe that it runs in families. 
Interestingly, about one third of the participants (33.4%) 
think that diabetes is a communicable disease. The majority 
of the patients (90%) responded that in diabetes sugar and 
sweets have to be cut down and 82.6% knew that exercise 
is important for its management. Approximately 63.7% of 
the patients knew that it is important to maintain a healthy 
weight among diabetics. About 69.6% patients thought 
that an individual can become dependent on oral tablets 
for control of sugar. Upon asking about the risk factors of 
diabetes the patients responded with the following factors: 
heart disease (63.4%), stroke (54.6%), blindness (78.4%), 
amputation (63.4%), impotence (35.3%) and infections 
(63.5%).
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Table 1: Socio-demographic characteristics of study participants n=691

Table 2: Knowledge about diabetes among study participants (n=691)
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Table 3: Management of Diabetes among study participants (n=691)

Table 3 describes management strategies of diabetics. 
Approximately 58% of the patients responded that they 
exercise and 81% restrict sweets, sugar and oily foods to 
manage their blood sugar levels. About 80% patients use 
tablets to control their blood sugar. Slightly over two fifths 
of the patients (42.4%) attempted to reduce their weight 
and a similar proportion were monitoring their cholesterol 
levels. Approximately 58.7% self-monitored their blood 
glucose (p-0.24). Three fifths (60.7%) of the patients 
replied that they monitor and control their blood pressure. 
The majority of the patients (97.7%) were using allopathic 

medications to manage diabetes. As far as complications 
of diabetes is concerned most of the patients responded 
that they are suffering from nephropathy (14%).
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Discussion

The results of the study reveal that the level of awareness 
of patients about diabetes mellitus, its complications and 
management is low. There is a need to formally educate 
the diabetics about the proper management of this 
disease in order to reduce the mortality and morbidity 
rates associated with it.

Several studies have concluded that there is significant 
association between knowledge of diabetes and the 
adherence to treatment (15-18). Previous studies have 
found that patients with adequate knowledge level were 
less likely to be non-adherent (15-19). These observations 
are consistent with the results obtained in the current 
study, wherein, the participants having better knowledge 
about complications of diabetes resulted in a compliance 
rate of oral hypoglycemics to 80%. This suggests the 
significance of providing formal knowledge regarding 
diabetes for better compliance, as chronic diseases such 
as diabetes require proper education and counseling to 
prevent long term complications and also to decrease the 
financial burden of these diseases(20). 

A systematic review of 21 studies on barriers and promoters 
of management of diabetes among South Asians concluded 
that communication with the healthcare provider was a 
significant barrier in understanding diabetes education(21). 
The review further elaborated that for exercise, there is lack 
of resources in the South Asian countries. Lack of parks 
and affordable sports clubs are barriers to exercise(21). 
Moreover, there are some misconceptions about exercise 
such as fear of  injury or worsening health due to lack of 
proper formal education. In the current study, more than 
half of the participants responded that they do exercise to 
manage their blood sugar levels.

A study conducted in 2012 in Ethiopia found that the 
majority of patients (67%) had good knowledge about 
reasons for developing acute complications(17). In the 
present study we also found that the participants had a good 
knowledge about the complications of diabetes, whereby, 
78% of the patients responded that blindness can occur 
as a complication of diabetes. Though cardiovascular 
diseases (CVDs) are common complication of diabetes 
however, in this study 63% patients labeled CVDs to be a 
complication, and only 35% thought that impotence is also 
a complication. Therefore, sound education is needed in 
this regard.

A study conducted by Rahman et al (22) in Peshawar, 
Pakistan on 561 diabetics reported that the level of 
awareness regarding diabetes and its management was 
inadequate among studied participants. Only 13% of the 
female diabetics were aware of why glycemic control is 
important, and 32.4% were aware of the complications. 
Only 10% of respondents knew about blood glucose 
monitoring(22). This is inconsistent with our study findings 
as in the current study 58% of the patients were doing self-
blood glucose monitoring. Though, in our study we have 
not stratified the results based on gender, nonetheless 

the proportions still show a better knowledge of the study 
participants.

Interestingly, in the current study the patients had better 
knowledge of diabetes complications as compared to the 
other studies conducted in Pakistan(22, 23). However, 
almost half of the participants didn’t reply or said that 
diabetes is a communicable disease. This shows that 
the general knowledge regarding diabetes among the 
population is poor. Some studies have shown that the 
knowledge level of some health care professionals is 
also inadequate or outdated (24-27). Therefore, there is 
a genuine need to update the health care professionals’ 
knowledge about latest interventions that can assist the 
diabetics in management of their disease. 

Recommendations:
Patient Education: It is imperative that a therapeutic 
patient education program should be planned which 
is comprehensive and fulfills individual’s clinical and 
psychological needs, according to the patients’ educational 
level and cultural background.
Person Centered Approach: It is important that clinicians 
should follow a person centered approach and should not 
only focus on the disease but to the patient, asking about 
their responsibilities, work and also their self-management 
strategies. 

Limitations:
This study had several potential limitations. In this study 
we did not focus on psychological wellbeing of the patients 
which is an important aspect and a major factor for non-
adherence to treatment. The chance of reporting bias 
cannot be eliminated as this may have resulted in over 
estimation of the compliance rate of oral hypoglycemic, 
exercise and doctors’ visit among the study patients. 
Moreover, since this study was conducted in an urban city 
therefore, the results may differ when generalized to a 
rural population.

Conclusion

The overall level of awareness in diabetics was found 
to be low and there is a need to educate the population 
about this disease. Due to low literacy levels and diverse 
sociocultural backgrounds, it is necessary to design a 
comprehensive education support program for the patients, 
which will result in better treatment adherence and positive 
health outcomes. The public and private health sector 
needs to offer holistic services and training programs for 
health care professionals. These programs should focus 
on addressing misconceptions, improving communication, 
and sharing culturally sound strategies with patients for 
improvement in diabetes management.
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Abstract
 

Background: There may be some hepatic indica-
tors of metabolic syndrome. We tried to understand 
whether or not there is an association between 
alanine aminotransferase (ALT) value and excess 
weight.

Methods: We took consecutive patients below the 
age of 70 years to avoid debility induced weight loss 
in elders. Patients were divided into three groups as 
normal weight, overweight, and obesity.

Results: The study included 47 females and 
82 males, totally. Although the nonsignificant  
differences according to the mean age between 
the three groups (p>0.05 for all), female ratio 
showed significant increases from the overweight 
towards the obesity groups (28.3% versus 50.0%, 
p<0.001). Although the presence of significant dif-
ferences according to the body mass index and 
body weight between the three groups (p<0.000 for 
all), there was a significant increase according to 
the mean ALT value only from the normal weight 
towards the overweight groups (39.7 versus 53.5 
U/L, p<0.001), but not from the overweight towards 
the obesity groups (53.5 versus 53.5 U/L, p>0.05).  
Interestingly, the same trend was also present for  
dyslipidemia, and prevalence of dyslipidemia was 
higher in the overweight than the normal weight groups 
(45.2% versus 25.0%, p<0.001), but there was a 
 

 
  
 
nonsignificant difference between the overweight 
and obesity groups (45.2% versus 37.5%, respec-
tively, p>0.05).

Conclusion: Higher ALT value in serum may indicate 
excess weight and dyslipidemia. On the other hand, 
there were nonsignificant differences according to 
mean ALT value and prevalence of dyslipidemia  
between the overweight and obesity groups.

Key words: Alanine aminotransferase, overweight, 
obesity, hepatosteatosis, dyslipidemia, metabolic 
syndrome
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Introduction

Excess weight is becoming a major health problem all over 
the world, particularly in developed countries. For example, 
almost one third of adults in the United States can be 
classified as obese (1). Obesity is a disorder characterized 
by increased mass of adipose tissue that results from a 
systemic imbalance between food intake and energy 
expenditure. Excess weight comes with significant health 
problems  (2-14), and the risk of death from all causes 
increases with an increasing body mass index (BMI) (4). 
For example, blood pressure (BP) pattern was changed 
from the sustained normotension (NT) towards white coat 
hypertension (WCH) and hypertension (HT) parallel to 
the increasing BMI in the same direction (15). In addition 
to the WCH and HT, type 2 diabetes mellitus (DM), 
hyperbetalipoproteinemia, dyslipidemia, and coronary 
artery disease (CAD) also showed significant increases 
parallel to the increasing BMI (15). Additionally, obesity is 
highly correlated with dietary intake of increased calories 
and fat, both of which were linked to various cancers (16). 
For instance, a recent study of 900,000 people found 
that obese patients are more likely die from a number of 
cancers (17). Similarly, there may also be some hepatic 
consequences of excess weight. Nonalcoholic fatty liver 
disease (NAFLD) is a term used to define a spectrum 
of disorders characterized by macrovesicular steatosis 
which occurs in the absence of consumption of alcohol in 
amounts considered to be harmful to liver. Because the 
chance of NAFLD is directly proportional to body weight 
and presence of a higher prevalence of excess weight 
in society, NAFLD is also becoming an important health 
problem all over the world. According to the literature, 
sustained liver injury will lead to progressive fibrosis and 
cirrhosis in 10% to 25% of affected patients (18). We tried to 
understand whether or not there is an association between 
alanine aminotransferase (ALT) value and excess weight 
in the present study.
 

Material and methods

The study was performed on routine check up patients 
in the Internal Medicine Polyclinic of the Dumlupinar 
University between August 2005 and March 2007. We took 
consecutive patients below the age of 70 years to avoid 
debility induced weight loss in elders. Their medical histories 
including smoking habit and alcohol and already used 
medications were learnt, and a routine check up procedure 
including serum ALT, aspartate aminotransferase, gamma 
glutamyl transpeptidase (GGT), alkaline phosphatase 
(ALP), direct and indirect bilirubins, low density lipoprotein 
cholesterol (LDL-C), triglyceride (TG), and high density 
lipoprotein cholesterol (HDL-C) values, hepatitis B surface 
antigen (HBsAg), anti-hepatitis C virus antibody (anti-HCV 
Ab), and anti-human immunodeficiency antibody (anti-HIV 
Ab) was performed. In HBsAg or anti-HCV Ab positive 
individuals, HBV DNA and HCV RNA were studied by 
quantitative polymerase chain reaction (PCR) methods, 
respectively. PCR positive cases were excluded from the 
study. Current daily smokers at least for the last 12-months 

and cases with a history of five pack-years were accepted 
as smokers. Regular daily drinkers without any limitation 
in amount and social drinkers with a drink in the last week, 
patients with anti-HIV Ab positivity or prominent GGT and 
ALP elevations, and multi-drug users with any cause were 
excluded from the study. BMI of each case was calculated 
by the measurements of the Same Physician instead of 
verbal expressions. Weight in kilograms is divided by 
height in meters squared, and obesity is defined as a BMI 
of 30 or greater, overweight between 25–29.9, normal 
weight between 18.5-24.9, and underweight as lower 
than 18.5 kg/m2 (19). Insulin using diabetics, and patients 
with devastating illnesses including malignancies, acute 
or chronic renal failure, hyper- or hypothyroidism, and 
heart failure were excluded to avoid their possible effects 
on weight. Additionally patients with dyslipidemia were 
detected by using the National Cholesterol Education 
Program Expert Panel’s recommendations for defining 
dyslipidemic subgroups (19). Dyslipidemia is diagnosed 
with the LDL-C value of 160 or greater or TG value of 200 
or greater or the HDL-C value of lower than 40 mg/dL. 
Eventually, mean age, female ratio, BMI, body weight, and 
ALT values and prevalences of smoking and dyslipidemia 
were detected in the underweight, normal weight, 
overweight, and obesity groups and the results were 
compared in between. Mann-Whitney U test, Independent-
Samples T test, and comparison of proportions were used 
as the methods of statistical analyses.

Results

The study included 47 females and 82 males, totally. 
There were 20 patients (20.0% female) in the normal 
weight, 53 patients (28.3% female) in the overweight, and 
56 patients (50.0% female) in the obesity groups without 
any detected case in the underweight group. So 84.4% 
of the study cases were either overweight or obese with 
a mean age of 44.2 years. Although the nonsignificant 
differences according to the mean age between the three 
groups (p>0.05 for all), female ratio showed significant 
increases from the overweight towards the obesity groups 
(28.3% versus 50.0%, p<0.001) (Table 1). Although the 
presence of significant differences between the three 
groups according to the BMI and body weight (p<0.000 
for all), there was a significant increase according to the 
mean ALT value only from the normal weight towards 
the overweight groups (39.7 versus 53.5 U/L, p<0.001), 
but not from the overweight towards the obesity groups 
(53.5 versus 53.5 U/L, p>0.05). As a similar trend, 
prevalence of dyslipidemia was significantly lower in the 
normal weight than the overweight groups (25.0% versus 
45.2%, p<0.001), but there was a nonsignificant difference 
between the overweight and obesity groups (45.2% versus 
37.5%, p>0.05). On the other hand, prevalence of smoking 
increased from the normal weight (25.0%) towards the 
overweight (35.8%) and obesity groups (33.9%), but the 
differences were nonsignificant (p>0.05 for both) probably 
due to the small sample sizes of the groups.
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Discussion

Excess weight, smoking, alcohol, and chronic infections 
and inflammations are related with an increased BP, dys-
lipidemia, HT, DM, CAD, cirrhosis, chronic renal disease 
(CRD), chronic obstructive pulmonary disease (COPD), pe-
ripheric artery disease (PAD), stroke, and an increased all-
cause mortality rate, and this relationship has been  known 
for many years under the title of metabolic syndrome (20-
22). The syndrome can be reversed with appropriate non-
pharmaceutical approaches including lifestyle changes, 
diet, and exercise before the development of irreversible 
fibrotic changes on vascular endothelium (23). Excessive 
fat accumulation in hepatocytes is called hepatosteatosis. 
It progresses to NAFLD, steatohepatitis, fibrosis, cirrho-
sis, hepatocellular carcinoma, and hepatic failure. There 
are two histologic patterns of NAFLD including fatty liver 
alone and nonalcoholic steatohepatitis (NASH). NASH 
represents a shift from simple steatosis to an inflamma-
tory component. Excess weight may be the main factor 
in exacerbating hepatic inflammation and fibrogenesis in 
NASH. NAFLD affects up to a third of the world population, 
and it has become the most common cause of chronic liver 
disease even in children and adolescents (24, 25). The re-
cent rise in the prevalence of excess weight likely explains 
the NAFLD epidemic, worldwide (26). NAFLD is a marker 
of pathological fat deposition combined with a low-grade 
chronic inflammatory state, which results with hypercoag-
ulability, endothelial dysfunction, and an accelerated ath-
erosclerotic process (26). NAFLD shares many features of 
the metabolic syndrome as a highly atherogenic condition, 
and may cause hepatic inflammation and cellular injury 
especially at the endothelial level. Beside terminating with 
cirrhosis, NAFLD is associated with a significantly greater 
overall mortality as well as with an increased prevalence 
of cardiovascular diseases (25). Authors reported inde-
pendent associations between NAFLD and impaired flow-
mediated vasodilation and increased carotid artery intimal 
medial thickness as the reliable markers of subclinical 
atherosclerosis (25), so NAFLD may also be a predictor 
of cardiovascular disease (27, 28). NAFLD may be con-

sidered as the common hepatic component of the meta-
bolic syndrome since hepatic fat is highly correlated with 
all components the syndrome (29). Interestingly, although 
the presence of significant progressions according to the 
BMI and body weight (p<0.000 for all) from the normal 
weight towards the overweight and obesity groups and 
although the presence of a highly significant difference 
according to the ALT values between the normal weight 
and overweight groups (39.7 versus 53.5 U/L, p<0.001), 
the difference between the overweight and obesity groups 
was nonsignificant according to the mean ALT values in 
serum (53.5 versus 53.5 U/L, p>0.05). As a similar trend, 
prevalence of dyslipidemia was significantly lower in the 
normal weight than the overweight groups (25.0% versus 
45.2%, p<0.001), but there was a nonsignificant difference 
between the overweight and obesity groups, too (45.2% 
versus 37.5%, p>0.05). These findings may be explained 
with the idea that excess weight, either overweight or obe-
sity, probably causes similar risks for hepatosteatosis.

Smoking has major effects on systemic atherosclerotic 
processes including COPD, digital clubbing, cirrhosis, 
CRD, PAD, CAD, stroke, and cancers (30). Its atheroscle-
rotic effects are the most obvious in COPD and Buerger’s 
disease. Buerger’s disease has never been reported in 
the absence of smoking in the literature. Smoking induced 
endothelial damage is probably seen in pulmonary vascu-
lature much more than the other organs due to the higher 
concentration of its products in lungs. But smoking may 
even cause cirrhosis, CRD, PAD, CAD, stroke, and can-
cers by the transport of toxic products within the blood. 
On the other hand, beside the strong atherosclerotic ef-
fects, smoking in human beings and nicotine in animals 
may be associated with some weight loss (31). There may 
be an increased energy expenditure during smoking (32), 
and nicotine may decrease caloric intake in a dose-related 
manner (33). Nicotine may lengthen intermeal time, and 
decrease amount of meal eaten (34). Similarly, BMI seems 
to be the highest in the former and the lowest in the current 
smokers (35). Probably toxic substances of tobacco smoke 
cause a diffuse inflammation on vascular endothelium all 

Table 1: Characteristic features of the study cases

*Nonsignificant (p>0.05)   †Body mass index   ‡Alanine aminotransferase
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over the body, and it is the major cause of loss of appetite 
during circulation of the substances within the blood, since 
the body does not want to eat during fighting. So regular 
smoking causes a prominent weight loss, clinically. On the 
other hand, as a pleasure in life, smoking may also show 
the weakness of volition to control eating. For example, 
prevalences of HT, DM, and smoking were the highest in the 
highest TG having group as another significant parameter 
of the metabolic syndrome (12). Additionally, although 
CAD was detected with similar prevalences in both sexes, 
smoking and COPD were higher in males against the 
higher prevalences of BMI and its consequences including 
dyslipidemia, HT, and DM in females (13). The proportion 
of smokers is consistently higher in men in the literature 
(36). Although the decreased male prevalences from the 
normal weight towards the overweight and obesity groups, 
prevalence of smoking increased from the normal weight 
(25.0%) towards the overweight (35.8%) and obesity 
groups (33.9%) but the differences were nonsignificant 
(p>0.05 for both) probably due to the small sample sizes 
of the groups in the present study.

As a conclusion, higher ALT value in serum may indicate 
excess weight and dyslipidemia. On the other hand, there 
were nonsignificant differences according to ALT value 
and prevalence of dyslipidemia between the overweight 
and obesity groups.
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Abstract
 

Introduction and Objective: BALB/c and C57BL/6 
mouse strains represent immunologically different 
responses to Leishmania major infection. Antimi-
crobial peptides (AMPs) for example, cathelicidins 
and defensins, are unique compounds of innate  
immunity system with multifunctional effects against 
invasive pathogens. Nevertheless, they have been 
less studied in parasitic fields. The aim of the 
present study was to evaluate the role of AMPs in 
susceptibility or resistance to L.major infection. 

Methodology: Macrophages derived from perito-
neal cavity of BALB/c and C57BL/6 mouse strains 
were exposed to the stationary phase of L. major 
promastigotes for 3 hours, 24 hours and 7 days.  
Cell sediments and supernatants from infected 
(test) and uninfected groups (control) at 3 hours, 
24 hours and on 7 days were used for the as-
sessment of infection severity, gene expression of  
various mouse beta defensins (mBD), Cathelin- 
related antimicrobial peptide (CRAMP), interleukin 
(IL)-10, IL-12 and protein assay under standard 
methods, respectively. 

Findings: Based on cytokine profiles evaluated in 
BALB/c (↑IL-10, ↓IL-12) and C57BL/6 derived mac-
rophages (↓IL-10, ↑IL-12), the immunity system was 
stimulated differently during infection. The inter  
assay analysis revealed that the test group of BALB/
c derived macrophages significantly expressed an 
up-regulation of CRAMP, mBD1 genes and their 
related proteins, when they are challenged with L. 
major parasites. Nevertheless, they also showed 
infection severity more than those in other strains.
 
Conclusion: Due to higher expression and re-
lease of AMPs by BALB/c derived macrophages, 
the L. major infection ultimately occurs in BALB/c 
mice. On the other hand, the release of AMPs is  
important, but cannot create an absolute protection 
against leishmania infection.  

Key words: Antimicrobial Peptides,  
Cathelin-Related Antimicrobial Peptide,  
Murine b-Defensin, Leishmania major, Cytokine
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Introduction

Leishmaniasis is an arthropod-borne disease created by 
intracellular protozoan parasites of the Leishmania genus 
(Vega-López, 2012). It is a very important health problem 
of the recent century in 98 countries and territories (Alvar 
et al., 2012). The endemic areas of human infections are 
present mainly in tropics, subtropics, southern Europe and 
western Asia (Ashford, 1997, Desjeux, 1996). Depending 
on species and host immunity, several complications such 
as cutaneous (CL), muccocutaeous (MCL) and visceral 
leishmaniasis (VL) have been recognized (Herwaldt, 1999). 
L. major is an ethological agent  of CL in different countries 
such as Iran (Le Blancq et al., 1986, Azizi et al., 2016). 
Infection is caused, when a female sand-fly inoculates 
the metacyclic phase of L. major promastigotes into the 
dermis of a suitable vertebrate host (Dostálová and Volf, 
2012). The parasites are engulfed by macrophages for 
further development (Handman and Bullen, 2002). More 
interestingly, macrophages involve in both development 
and killing of parasites. Previous studies have shown 
that susceptible (BALB/c) and resistant (C57BL/6) mouse 
strains represent different immune responses to L. major 
infection (Hejazi et al., 2012, Lazarski et al., 2013, Park et 
al., 2000). Based on the important role of macrophages, it is 
necessary to know if new mechanisms such as antimicrobial 
peptides (AMPs) are employed by them following L. major 
infection. Historically, the first AMPs was isolated from a 
soil Bacillus strain and named gramicidin (Dubos, 1939). 
More than 5,000 AMPs have been identified so far (Zhao 
et al., 2013). Cathilicidins and defensins are two main 
groups of AMPs (Ganz, 2003, Lehrer and Ganz, 2002a). 
Cathelin-related antimicrobial peptide (CRAMP) is the 
only cathelicidin found in mouse strains and expressed by 
different kinds of cells or tissues, while a variety of mouse 
beta defensins (mBD) have been identified (Dorschner et 
al., 2003, Nizet and Gallo, 2003, Bardan et al., 2004). They 
kill or inhibit invasion pathogens through direct effects or 
modulation of inflammatory responses (Deng et al., 2016, 
Hemshekhar et al., 2016, Chromek et al., 2012, Kovach 
et al., 2012). Despite being remarkable cases of CL, little 
study is found about AMPs role in Leishmania infections. 
The present study aimed to show whether AMPs can affect 
susceptibility or resistance to L. major infection.

Materials and Methods

Ethics approval and consent to participate: To work 
on animals, we obtained permission number ir.kmu.
rec.1394.208 from the ethical board of Kerman University 
of Medical Science (Kerman, Iran). 

Parasite: L. major (strain MRHO/IR/75/ER, Iranian type 
collection) was purchased from Razi Institute (Karj, Iran) 
and cultured in 50 ml flask containing RPMI 1640 enriched 
with 10% heated-inactivated fetal bovine serum (HFBS) 
and 1% penicillin/streptomycin (pen/strep) antibiotics. 

Macrophages Isolation: Macrophages were isolated 
from BALB/c (n=5) and C57BL/6 (n=5) mouse strains 
from peritoneal cavity like the previous study (Ray and 

Dittel, 2010),  and cultured in Dulbecco’s Modified Eagle’s 
Medium (DMEM) enriched with 10% HFBS and 1% pen/
strep antibiotics. The cells were incubated at 37oC in 
5% CO2 in humid conditions. For the experiments, the 
macrophages derived from each strain were separately 
placed in two sub groups: non-infected (control) and 
challenged by L. major (test).

Co-incubation of Macrophages with parasite: 
Macrophage (106 /well) from both strains were separately 
transferred into 24-wells cell culture plates. Each cell 
culture plate was designated for one defined time and 
selected group (5 well for test groups and 5 well for 
controls). The cells were incubated at 37oC for 6 hours and 
non adherent cells removed. The stationary phase of L. 
major promastigotes (10:1) was added only to test groups 
and incubated at 37oC for 3 hours. The free promastigotes 
were removed and the cells were incubated at 37oC for an 
additional 24 hours and 7 days. 

Microscopic observation: To measure parasite burden, 
the test groups were stained using routine Giemsa staining 
method 3 hours post infection according to a previous 
study (Faber et al., 2003). Parasite burden (number of 
parasites per macrophage) and infection rate (% infected 
macrophages) were obtained by counting the intracellular 
amastigotes using a light microscope (Nikon, Japan).

Quantitative Real-Time PCR: For analysis of cytokines 
and AMPs gene expression, whole macrophages from test 
and control groups were separately harvested at 24 hours 
post infection with parasites. Total RNA was extracted 
using RNA Purification kit (Jena Bioscience, Germany) 
and quantified by a NanoDrop 2000 spectrophotometer 
(Thermo Scientific, Wilmington, DE). Three mg was 
transcribed to complementary DNA (cDNA) using 
AccuPower®RT PreMix random hexaprimer (Bioneer, 
Korea). Briefly, 3 µg of RNA was adjusted in 20 µl DEPCI-
DW and totally added to each lyophilized tube. Thermal 
profile was performed as following: 12 cycles (20ºC for 
30 seconds, 42ºC for 4 minutes, 55ºC for 30 seconds) 
and 95ºC for 5 minutes. Quantitative Real-time PCR was 
utilized using a Rotor GENE Q (Qiagen, Germany). RPII 
was used to amplify house-keeping cDNA. Other primers 
were applied to amplify desirable amount of cDNA (Table 
1). Briefly, The 15μl of each reaction mixture (1ml cDNA, 
7 ml SYBR Green, 5ml DW, 1mL primer forward 2.5 Pmol, 
1mL primer reverse 2.5 Pmol) was prepared using SYBR 
Premix EX Taq2 Master Mix (Takara, Japan). Thermal 
profile was performed as following: 95°C for 1 minute, 40 
cycles (94°C for 15 seconds, 58°C for 30 seconds, 72°C 
for 20 seconds).

ELISA for protein assay: Macrophages were exposed with 
the stationary phase of L. major promastigotes and kept for 
7 days. Due the fact that CRAMP is secreted into cell culture 
media by macrophages, supernatants were collected for 
CRAMP assessment by enzyme-linked immunosorbent 
assay (ELISA). CRAMP assay was accessed using direct 
ELISA. In this method, the concentration of CRAMP is 
equal with the absorbance of optical density (OD), and 
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mean of the final OD was calculated as final results. Briefly, 
a 96-well plate was coated with 5 µg of each supernatant 
in 50 µl of 0.1M carbonate buffer PH 9.6 and incubated 
at 4°C FOR 18h. After 3 washes with 300µl of PBS, pH 
7.2, 0.1% Tween-20, the plate was then blocked with 100 
µl of blocking buffer (PBS, FBS 10%) and incubated at 
37°C for 1 hour. Following 3 washes, 100 µl of 1:200 (in 
PBS, Ph 7.2, 0.1% Tween-20) of horse radish peroxidase 
conjugated CRAMP antibody (Santacruz, California) was 
added and incubated for 1 hour at 37º C and washed 3 
times at the end of incubation. The plate was incubated 
with 100 µl of substrate solution for 30 minutes. In the final 
step, 50µl of stop solution was added and optical density 
(OD492) detected using ELx800 micro plate reader (BioTek, 
USA).

Findings

Parasite burden: Initially, we assessed infectivity rate and 
parasite burden of test groups 3 hours post co-incubation. 
C57BL/6 derived macrophages had a significant reduction 
of infection rate (24.5±0.31) as compared to (45±0.73) for 
BALB/C derived macrophages (Figure 1. A). In the next 
step, we characterized the parasite burden by counting the 
number of intracellular amastigotes per macrophage. We 
saw a significant reduction of parasite burden (2.78±0.10 
parasite/macrophage) for C57BL/6 derived macrophages 
as compared to (8.68±0.22) for other strain (Figure 1. B).

Antimicrobial peptides expression: Real-time PCR was 
applied to measure the mRNA of defined AMPs following 
L. major infection. The results were analyzed under ΔΔCT 
method. In BALB/c derived macrophages, the test groups 
expressed all aforementioned genes more than their 
controls except mBD2, but significantly up-regulation 
was documented only for CRAMP and mBD1 (Figure 2. 
A). Unlike the BALB/c macrophages, the test groups of 
C57BL/6 derived macrophages slightly expressed all 
mentioned genes except mBD6 more than their controls, but 
there wasn’t observed  any significant differences between 
them (Figure 2. B). Inter assay analysis showed that the 
test groups of BALB/c derived macrophages significantly 
expressed a high level of CRAMP (3.2507±0.0499) and 
mBD1 (3.0362±0.0701) compared to (0.9852±0.0267) 
and (1.2074±0.0418) in C57BL/6 derived macrophages, 
respectively (Figure 2. C - page 22).

Cytokines expression: Cytokines expression was 
assessed using real-time PCR method, and the findings 
analyzed under ΔΔCT method. In BALB/C derived 
macrophages, the test groups expressed a low level of IL-
12 (0.96 ± 0.04) and a significant level of IL-10 (1.91± 0.02) 
in comparison to (1.005±0.0134) and (1.0016±0.0231) for 
their controls, respectively (Figure 3. A - page 22). Instead, 
the test groups of C57BL/6 derived macrophages showed 
significant expression levels of IL-12 (2.19± 0.05) and a 
low level of IL-10 (0.85 ± 0.01) versus (1.0036±0.0347) 
and (1.0021±0.0260) for their controls (Figure 3. B).

Protein assay: Based on AMPs genes expression, the 
test groups of BALB/c derived macrophages expressed 
the mRNA levels of CRAMP and mBD1 more than those in 
C57BL/6. Owing to higher expression of CRAMP compared 
to mBD1, protein assay was performed only for CRAMP 7 
days post infection. Attention to data detected by ELISA 
method, the test groups of BALB/c derived macrophages 
released a high level of CRAMP (1.3447±0.010497) in 
comparison to their controls (0.4706±0.002537) and to 
(0.4862±0.0021) and (0.4803±0.0022) for the other strain 
according to the absorbance of optical density assessment 
(Figure 4 - page 23).

Discussion and Conclusion

Leishmaniasis is a public health problem in many countries 
(Stefaniak et al., 2002) and  there are an estimated 
700,000–1 million new cases  each year (WHO. Fact sheet. 
April 2017). It takes a huge economic burden annually. L. 
major infection is an appropriate model to determine the 
necessity of immune responses to infection outcome. It has 
been proven that the increase of some immune effectors, 
such as IL-12, cause naive lymphocytes differentiate to 
Th2, which can produce IFNγ cytokine (Park et al., 2000). 
This cytokine plays a very important role in activating 
of macrophage cells. IFNγ-activated macrophages can 
destroy the intracellular parasites through a variety 
of well known mechanisms and induce resistance in 
C57BL/6 mouse strain (Assreuy et al., 1994). Instead the 
polarization of Th2  can ultimately predispose BALB/c 
mice to infection (Chatelain et al., 1992). Similarly to in 
vivo model, BALB/c and C57BL/6 derived macrophages 
represent different responses, when they are challenged 
with L. major parasites (Rabhi et al., 2013). It is possible for 
genetically different cell types to exhibit an unlike response 
to the same pathogen like L. major. There is a number 
of infections referred to as AMPs imbalance, in which 
they influence susceptibility or resistance to infections 
(Rivas-Santiago et al., 2009). Surprisingly, these peptides 
classified in the innate immunity of living organisms, can 
kill or inhibit pathogens in each category (Lehrer and Ganz, 
2002a, Lehrer and Ganz, 2002b, Zasloff, 2002, Bardan et 
al., 2004, Cavalcante et al., 2017, Kao et al., 2016, Mello 
et al., 2017, Vieira-Girao et al., 2017). They can be used 
as new drugs or applied as vaccine and resistance to them 
is rare (Dabirian et al., 2013, Diamond, 2001, Hancock 
and Sahl, 2006). The present study aimed to show if these 
peptides can affect susceptibility or resistance to L. major 
infection. We designed an in vitro model for studying of 
AMPs in parasitic infection for the first time.  The increased 
level of infection severity in BALB/c derived macrophages 
indicates that this type is more sensitive to leishmania 
infection (Fig1.A-B).  According to Sunderkotter et al. 
(Sunderkötter et al., 1993), C57BL/6 derived macrophages 
infected by L. major parasites mature faster, which results 
in the reduction of their infection severity and susceptibility. 
The results derived from this survey revealed that BALB/c 
derived macrophages use AMPs especially CRAMP and 
mBD1more to reduce clinical symptoms (Figure 2. A). It 
seems that their susceptibility to infection is the immense 
criteria for the increase of AMPs. There are less in vitro 
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Figure 1: Determination of infection severity: BALB/C and C57BL/6 derived macrophages were challenged with 
the stationary phase of promastigotes. Smears were taken and stained by Giemsa method from BALB/c (white bar) 
and C57BL/6 derived macrophages (black bar) for infection severity.  (A) Infection rate as the percentage of infected 
macrophage cells. (B) Parasite burden as the mean number of parasites/ macrophage. Data was shown as mean ± 
SEM and P£0.05 defined as significant level.

Figure 2. Expression levels of AMPs. BALB/c and C57BL/6 derived macrophages were infected with the stationary 
phase of L. major promastigotes as test groups. Cell sediments were collected 24 hours post infection from test 
groups (white bar) and controls (black bar) for the expression of selected AMPs. (A) AMPs expression in BALB/c 
derived macrophages (B) AMPs expression in C57BL/6 derived macrophages. (C) - Next page - Comparison of AMPs 
expression in both strains. Data are exhibited as means ± SEM and (p< 0.05) was defined as significant level.
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Fiigure 2C

Figure 3. Expression level of cytokines: BALB/c and C57BL/6 derived macrophages were infected with the stationary 
phase of promastigotes as test groups. Cell sediments were collected 24 hours post infection from test groups (white 
bar) and controls (black bar) for IL-10 and IL-12 expression. (A) The expression levels of IL-10 and IL-12 in BALB/c 
derived macrophages. (B) The mRNA levels of IL-10 and IL-12 in C57BL/6 derived macrophages.
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Figure 4

documented studies in this background in the parasitic 
field. In a described study, human macrophages type Ι 
expressed a significant up-regulation of CRAMP between 
the macrophages types (Bank, 2012). Other research has 
been generally focused on in vivo models. Radzishevsky 
et al. (Radzishevsky et al., 2005) showed that CRAMP 
knock-out gene mice represent a severe infectivity rate of 
L. amozonensis infection in their tissues than wild type. 
Another aim of this survey was the study of cytokine 
profiles. Based on the findings related to cytokine profiles, 
BALB/c derived macrophages expressed a significant 
up-regulation of IL-10 and a low level of IL-12, while the 
other type showed completely reverse reaction (Figure 
3. A-B). Data from a previous study demonstrated that 
human derived macrophages type 1 with less sensitivity 
to L. major infection expressed IL-12 more against other 
types (Bank, 2012). Finally, the information contained 
in mRNA molecule must be converted to the synthesis 
of a new protein. Due to higher expression, the newly 
synthesized peptide of CRAMP was more measured 
for BALB/c derived macrophages than the other type 
(Figure 4). Taken together, AMPs consists of a defense 
barrier against L. major infection especially in susceptible 
macrophages, but cannot create an absolute protection 
following L. major infection.
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Abstract
 

Background: Socioeconomic status (SES) is de-
fined as an individual’s social and financial position 
in comparison with that of other people. Cardio-
vascular disease is more common in people with 
low SES. This inverse relation between SES and 
Cardiovascular disease risk in countries with high-
income is associated with some of the behavior and 
psychology status in people with low SES, such as 
smoking, malnutrition, and stresses.

Objectives: The purpose of our study was to evalu-
ate the effect of patient’s socioeconomic status on 
clinical outcomes in CABG surgery.

Patients and Methods: Since March 2014 to Au-
gust 2015, 201 of 412 patients undergoing CABG  
surgery had operations in private hospitals who 
were categorized as patients with good socioeco-
nomic status because of their financial position, 
life situation, and the ability to afford a high price 
for their operation. And 211 patients who had op-
eration in university hospitals were named low so-
cioeconomic status. Data were compared using  
Kolmogorov-Smirnov, Chi-square, Student T test 
and Mann-Whitney U test, regarding structural  
differences between groups. To determine factors 
influencing Post-operative outcomes, methods of 
logistic regression were used.

Results: At the end of the study, The 30-day  
mortality (p: 0.11), hospital mortality (p: 0.16),  
dialysis need (p: 0.09), neurologic events (CVA, LOC,  

Seizure) (p: 0.36), post-operative arrhythmia (AF, 
PVC, PAC and other) (p: 0.81) of patients with good 
socioeconomic status were not significantly differ-
ent from the patients having low socioeconomic 
status. Hospital stay (p<0.01), wound infection (p: 
0.004), first day bleeding (p:<0.0001), second day 
bleeding (p:<0.001), third day bleeding (p:<0.001),  
Reoperation need (p: 0.02) blood transfusion in 
first day after surgery (p < 0.01), second day after 
surgery (p < 0.0001), and third day after surgery 
(p<0.001) were significantly different in patients 
having good socioeconomic status and patients 
with low socioeconomic status. 

Conclusions: In our study, socioeconomic status 
had a significant effect on: Hospital stay, wound  
infection, first, second and third day bleeding after 
surgery, Reoperation need, blood transfusion in 
first, second and third day after surgery. But it had 
no effect on 30-day mortality and hospital mortality, 
dialysis need, neurologic events and post-operative 
arrhythmia.

Key words: CABG surgery, cardiopulmonary  
bypass, clinical outcomes, socioeconomic status
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Background

Socioeconomic status (SES) refers to various aspects 
of social stratification and situation, such as income, 
education, social class and occupation. These aspects 
are somehow correlated with each other but often used 
interchangeably [1]. The cardiovascular disease (CVD) 
risk in both genders is more common in patients with 
low SES than patients with higher SES. This inverse 
relation between SES and Cardiovascular disease risk 
in rich-countries has interrelation with some behaviors 
and psychology status in people with low SES, such as 
smoking, malnutrition and stresses. [2] Socioeconomic 
status (SES) also has an effect on prognosis and survival 
from disease, because it can provide special conditions for 
patients. For many years this relationship between social 
class and getting better in the functional status of the heart, 
after myocardial infarction has been reported [3]. Various 
socio-economic factors can effect on dietary status which 
influences anemia and maybe it is a contributing cause in 
patients [4]. In patients undergoing surgery, poor nutrition 
significantly affects outcomes, and patients with poor 
nutrition have poor outcomes after surgery [5]. Seltzer after 
assessment of 500 medical-surgical patients found there 
is a fourfold association between increasing complications 
and a six fold increasing in mortality in patients who have 
serum albumin level less than 35 g/L [6]. Immune status 
and nutritional condition are associated factors that could 
effect on surgical outcomes in the patients [7]. Nutrition 
can also affect mortality rate by (50%) in malnourished 
old patients and (11%) in well-nourished old patients [8]. 
In patients with stroke, low pre-stroke SES had significant 
interrelation with post stroke outcomes such as: 3-months 
mortality, disability and dependence [9].

Objectives

Because of the differences in clinical outcomes in our two 
groups, socioeconomic status of patients is important.   So 
we designed this study to investigate the role of economy on 
post-operative outcomes in patients with CABG surgery.

Patients and Methods

In an attempt to clarify effect of socioeconomic status 
on clinical outcomes in patients with CABG surgery, we 
retrospectively analyzed the surgical database of three 
institutions since March 2014 to August 2015. 412 patients 
who had conditions to include in our study, with a similar 
surgery team (common surgeon and perfusionist) were 
divided into two groups. The first 201 patients who had 
their operation in a private hospital and who had higher 
socioeconomic status were our first group. The second 
group were categorized as having low socioeconomic 
status were 211 other patients who had their operation 
done in university hospitals. Patients in private hospitals 
were capable of affording a high charge for their operation 
and in university hospital there was no charge. For safety 
of this study local authority’s approval was received. 
Clinical outcomes which we aimed to compare in our two 

groups were defined as; hospital length of stay, hospital 
death, wound infection, dialysis need, neurologic events, 
re -exploration need, bleeding volume in ICU, arrhythmia 
(AF, PVC, PAC) during hospitalization, blood volumes 
transfusion during first three day after operation in ICU and 
30-day mortality. For ensuring equality in the two groups 
we excluded patients with: renal insufficiency (Cr>1.5), liver 
dysfunction (SGPT& SGOT>twofold more than normal), 
heart insufficiency (EF<30%), patients with previous 
neurologic events, immune deficiency (WBC<2500), anti-
coagulopathy (platelet<100000), preoperative infection 
(WBC>10000), autoimmune disorders, REDO operations, 
patients with specific behavior  from the study. Pre-
operative variables are shown in (Table 1). Significant 
statistical difference was defined as p values smaller than 
0.05. There were several significant statistical differences 
in pre-operative and intra-operative variables between 
patients with higher socioeconomic status (private hospital) 
and patients with low socioeconomic status (university 
hospitals) when we use the Mann-Whitney estimator 
to determine group differences (Table 1 and Table 2). 
Myocardial revascularization by surgeons in all patients 
was done through median sternotomy. For anticoagulation 
throughout surgery a heparin dose was administered to keep 
activated coagulation time greater than 400 s. Protamine 
dose 1:1 was selected to antagonize heparin effect. In both 
groups, all patients’ (100%) operation was done with on 
pump surgery and using extracorporeal circulation with 
mild hypothermia (32° to 34°C). Ascending aorta and 
venous two-stage cannulation were used for bypassing and 
tepid crystalloid cardioplegia (22-24°C) in two group was 
administered to paralyise the heart. Generally, hematocrits 
below 22 (Hb<7) on extracorporeal circulation and Hb<10 
after surgery in ICU was avoided, and aggressively treated 
by blood transfusion if it occurred. Internal mammary artery 
use was high in the two groups (83.9% in private hospital 
and 76% in university hospitals).

Results

Patients having low socioeconomic status, had some risk 
profile before surgery (Table 1) such as: lesser BSA, height 
and weight, higher urgent or emergent surgery required 
and acute myocardial infarction in comparison with higher 
socioeconomic status patients. Although they were better 
in some other risk factors before surgery such as: number 
of grafts, Medical history, DM, HLP and Smoking. Analyzing 
the pre-operative laboratory data between the two groups 
showed that patients with higher Socioeconomic status 
had more kidney and liver problems (SGPT, SGOT, BUN 
and Cr were higher) and higher hemoglobin levels (patients 
with low SES (53.4%) tend to be more anemic (p<0.0001) 
than patients with higher SES (35.3%)), and platelet count 
was higher too.  Hypertension was the most frequent post 
medical history disease in both groups with no difference 
in prevalence comparison (p= 0.13) (Table 2). During the 
CPB and surgery we had some differences between the 
two groups, such as: use of internal mammary artery (76%) 
in higher SES group and (83.9%) in low SES group. Also 
lowest hemoglobin during CPB was lower (p<0.001) in 
higher SES group patients. Blood transfusion (246.5±228 
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Table 1. Demographic Data before Surgery

*Mean± Standard Deviation
Abbreviation: BSA, body surface area; EF, ejection fraction; MI, myocardial infarction; DM, diabetes mellitus; HTN, 
hypertension; HLP, hyper lypidemia; COPD, chronic obstructive pulmonary disease

Table 2. Laboratory Data before Surgery

 
*Mean± Standard Deviation
Abbreviation: WBC, white blood cell; BUN, blood urea nitrogen; CR, creatinine; SGPT, serum glutamate-pyruvate 
transaminase; SGOT,  serum glutamic oxaloacetic transaminase.
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Table 3: Intra operative information 

*Mean± Standard Deviation
Abbreviation: LIMA, left internal mammary artery; HB, hemoglobin

Table 4. Post-operative clinical outcomes Analysis in the two groups

*Mean± Standard Deviation
Abbreviation: CVA, Cerebra vascular accident; LOC, low of conscious; AF, atrial fibrillation; PVC, premature ventricular 
contraction; PAC, premature atrial contraction
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vs. 109.5±151 and p<0.0001), Aortic clamp time (p<0.007) 
and pumping time (p<0.01) were lower in the higher 
SES group in comparison with the low SES group. But 
surgery time (p<0.001), lowest temperature (p<0.001), 
urine output (p<0.0001) and hemofiltration (p<0.001) were 
higher in the higher SES group (Table 3). Analyzing the 
post-operative clinical outcomes between the two groups 
showed that: Hospital mortality (p: 0.16), Dialysis need (p: 
0.09), Neurologic events (p: 0.36), CVA (p: 0.13), LOC (p: 
0.28), Seizure (p: 0.32), 30-day mortality (p: 0.11), total 
Arrhythmias (p: 0.81) and post-operative PAC (p: 0.19) 
were not significantly different in the higher SES and low 
SES groups. But Hospital stay (4.1 ±0.73 vs.  5.03 ± 2.7, 
p<0.01), wound infection (p<0.004), first-day bleeding after 
surgery (p<0.0001), third-day bleeding (p<0.001), first-day 
blood transfusion (p<0.01), third-day blood transfusion 
(p<0.001), Reoperation need (p: 0.02), post-operative 
AF (p: 0.05) and PVC (p: 0.03), were significantly lower 
in the higher SES group patients in comparison with 
the low SES group. But bleeding volume (p<0.001) and 
blood transfusion volume (p<0.0001) during second day 
after surgery were significantly higher in the higher SES 
group patients (Table 4). Figure 1 shows blood transfusion 
volume during the third day after surgery.

Discussion

The effect of patients’ socio-economic status (SES) on 
nutrition and health is important. SES is interrelated with 
the health base on lifestyles which is the circumstances 
of cardiovascular disease.  It means that low SES is 
associated with some risky behaviors like smoking or 
less physical activity and poor dietary adaption in patients 

which makes them feel hopeless and depressed [11]. Yu, 
Zhijie, et al  found the reverse relationship between SES 
and cardiovascular disease risk factor [12]. Lynch, et al.  
showed the developmental, behavioral and psychological 
effect of SES in the childhood period in that it was reinforced 
and maintained during the life time[13].  Because we 
didn’t have similar research in this area, there was an 
uncertain gap between our knowledge and this influence 
on outcomes. For this study we used survey data in two 
university hospitals and one private hospital to examine 
the degree of patient socio-economic status effect on post-
operative result in patients undergoing coronary artery 
bypass grafting surgery.   Clinical outcomes were defined 
as: hospital stay, hospital mortality, dialysis need, wound 
infection, blood transfusion, bleeding, 30 day mortality, 
re-exploration need, neurologic events and arrhythmia 
that was gathered from a cluster of the patients and 
phone calls to the patients or their visitors and compared 
with each other to clarify this effect. Our result showed 
that preoperative socio-economic status of the patients 
who had CABG surgery affected clinical outcomes in 
many aspects. Similar to our result, some studies have 
concluded that socioeconomic status and operative status 
has been associated with outcomes [14-16]. Yu, Tsung-
Hsien et al, reached the result that poorer quality of 
services were associated with worse outcomes in patients 
with low-income who had CABG surgery. In fact there was 
less tendency in individuals with low income toward high-
quality healthcare despite Health Insurance programs an 
this was the cause of worse clinical outcome after surgery 
[17]. But in some other aspects there were no differences. 
Some studies had been done on a few aspects of our 
study. Results in our study did not show any significant 

Figure 1: blood transfusion volume during the first three days after surgery

1. Some patients don’t like to be infused by other people’s blood in any situation because of their religions.  
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difference between hospital mortality and 30-day mortality 
after surgery between low SES and higher SES patients 
(p>0.05). Unlike our study Dzayee, et al  showed in their 
cohort study that Mortality Rate after CABG surgery in 
patients with lower socioeconomic position was higher 
during their study period[18]. Also Yong, et al. found 
that with increase in patients’ income, mortality rate 
was decreased slightly (10.8% mortality in patients with 
lowest income versus 9.4% in highest-income patients). 
Re-admission after thirty days in higher socioeconomic 
status patients were higher (9.9% in lower-income patients 
versus 10.4% in higher-income) [19]. And Abbasi, et al’s 
result showed that Hospital mortality in patients with low 
socioeconomic status was higher in comparison with high 
socioeconomic status patients due to the acute coronary 
syndrome  [20]. But similar to our study Shi, William Y, 
et al. found that patients from remote areas undergoing 
CABG surgery experienced poorer long-term survival. But 
thirty-day mortality was not different in the different groups 
(1.6% vs. 1.6%, p>0.99) [21]. 

We found that Hospital length of stay has been affected by 
patients SES ((4.1 ±0.73 vs.  5.03 ± 2.7, p<0.01). As in our 
conclusion Poole, et al.  showed in their study that Hospital 
Length of stay after CABG in patients with depression had 
a relationship with socioeconomic status [22]. SES also 
has an important role in access to cardiac care services 
and significant effects on one-year mortality after MI [23].
We concluded that patients SES had a significant role 
in choosing hospital type (private hospital or university 
hospitals), and pre-operative health status such as: 
BSA, Weight and height, acute MI, emergency operation, 
hemoglobin level (anemia), platelet count, and Cr level  
and also had significant effect on need for blood products 
during surgery, length of hospital stay, wound infection, 
re-exploration need for bleeding, bleeding volume and 
blood transfusion volume after surgery in patients who 
had CABG surgery. But it had no effect on hospital and 
30-day mortality, dialysis need, neurologic events and 
arrhythmia.
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Abstract
 

Introduction: Diabetes can adversely affect the  
feto-placental circulation. This can cause  
complications such as congenital malformations of 
the fetus, fetal demise, fetal growth abnormalities,  
pre-eclampsia, and preterm labor. The objective 
of this study was to compare the uterine artery  
Doppler indices (resistance index (RI), plasticity in-
dex (PI), and peak systolic velocity (PSV)) among  
pregnant women with diabetes mellitus and gesta-
tional diabetes, with healthy pregnant women.

Methodology: In this study, 60 pregnant women 
within gestational age of 20 to 40 weeks were  
consecutively selected. They were in three groups: 
diabetes mellitus, gestational diabetes, and healthy 
mothers. They were examined by Doppler ultra-
sound of the uterine artery and the RI, PI, and 
PSV were recorded. The data were analyzed using  
analysis of variance (ANOVA and Kruskal-Wallis 
tests.

Results: There was no significant difference in 
terms of the uterine artery RI among the three  
studied groups (P> 0.05). There was a significant 
difference regarding PI among the three groups (P< 
0.05). No significant difference existed with regard 
to PSV among the three studied groups (P> 0.05).

Conclusion:  There was a difference regarding PI 
between mothers with diabetes mellitus and gesta-
tional diabetes, and  healthy mothers.

Key words: Diabetes mellitus; gestational diabetes; 
uterine artery; Doppler ultrasound
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Introduction

Diabetes mellitus (DM) is not a single disease; rather it 
is a group of metabolic derangements characterized by 
hyperglycemia. It is the result of defect in insulin secretion, 
insulin function, or a combination of these. Chronic 
hyperglycemia causes damage to various organs including 
eyes, kidneys, nervous system, and cardiovascular system. 
According to the latest guidelines of the American Diabetes 
Association (ADA), the diagnosis of DM is made by any of 
the following: one time glucose level of more than 200 mg/
dL associated with classic symptoms (polydipsia, polyuria, 
and polyphagia); fasting plasma glucose of > 126 mg/dL 
(fasting is defined as not taking calories for at least 8 hours 
previously); hemoglobin A1C (HbA1C) of > 6.5%, or 2-
hour 75-g oral glucose tolerance test (OGTT) of > 200 mg 
(1). Gestational diabetes is defined when hyperglycemia 
is detected for the first time during pregnancy (2). It occurs 
in about 3 to 10% of pregnancies and its cause is not well 
understood (3). In gestational diabetes, if fasting plasma 
glucose is more than 126 mg/dL or random plasma glucose 
is > 200 mg/dL, the diagnosis is made and no challenge 
test is required. In cases where that plasma glucose is 
lower than the mentioned thresholds, glucose challenge 
test is done (4, 5).   

Early in pregnancy, diabetes can cause congenital 
malformations and raises the risk of abortion. It also has 
adverse effects on the fetal organs such as brain and 
heart (6-8). Plus, maternal diabetes can cause excessive 
growth of the fetus and macrosomia (9). Macrosomia can 
result in difficult labor and raises the likelihood of cesarean 
section requirement. In case of natural delivery, the risks 
of neonates’ shoulder injury, hypoxia, and brain injury are 
increased (10-12). 

Considering the risks of diabetes during pregnancy, this 
study was intended to examine the effect of diabetes on 
uterine artery circulation and compare this among three 
groups of mothers: DM, gestational diabetes, and normal 
healthy mothers. Here, we used Doppler ultrasound which 
is a non-aggressive method to study the uterine artery. This 
method has been shown to be able to predict pregnancy 
loss, increased rate of complications, and uterine perfusion 

disturbances (13). This study aimed to compare the uterine 
artery Doppler ultrasound indices among the three groups 
of mothers: DM, gestational diabetes, and normal healthy 
mothers. 

Materials and Methods

In this analytic case-control study, 60 pregnant women 
were selected and included consecutively. They were 
within gestational age of 20 to 40 weeks. These presented 
to our medical center in 2016. According to laboratory tests 
performed, they were categorized as having DM, gestational 
diabetes, or being normal healthy mothers without 
hyperglycemia. The inclusion criteria were gestational age 
from 20 to 40 weeks, no intrauterine growth retardation, 
singleton pregnancy, no systemic background diseases 
such as hypertension, and not taking medications such as 
insulin. The gestational age was calculated according to 
the LMP. If the LMP was unreliable, the first ultrasound 
examination (in the first trimester) of the fetus was used 
to calculate the gestational age. Mothers in the DM group 
had the condition for less than 5 years, without vascular 
diseases, and their blood glucose was under control. 

The uterine artery color Doppler ultrasound was done using 
Xmatrix iu22 (Philips) with CONVEX 3.5 to 5-MHz probe 
for the three groups. The location of the uterine artery after 
separating from the hypogastric artery and passing over 
external iliac vessels was marked and RI, PI, and PSV 
were measured. The three groups were matched regarding 
maternal as well as gestational age. In cases where the 
placenta was located right-hand or left-hand of the uterus, 
the nearest uterine artery was used for measurement of 
the indices. In cases where the uterus was located at the 
midline, the average of two measurements made at the 
right and left uterine arteries was recorded.

Data were expressed using descriptive indices including 
mean and SD (standard deviation). The data were analyzed 
using analysis of variance (ANOVA) and Kruskal-Wallis 
tests. All analyses were done using SPSS software (ver. 
22.0, IBM, US). A P value of less than 0.05 was considered 
as statistically significant.
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Results

There  were 60 pregnant women. Each group contained 20 subjects. Table 1 presents demographic characteristics of 
the sample. 
 
Table 1: Demographic characteristics of 60 pregnant women

Data are presented as mean (±SD).

A significant difference was observed regarding the uterine artery PI among the three studied groups (P< 0.05). No 
difference was observed between DM and gestational diabetes regarding the uterine artery PI. However, uterine artery 
PI in the healthy control group was significantly lower compared to the DM and gestational diabetes groups (Table 2).
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Discussion

During the first trimester, trophoblasts penetrate into the 
uterine arteries and cause dilation of the spiral vessels and 
increased uterine blood flow. In fact, the uterine blood flow 
increased from 50 cc per minute in non-pregnant women 
to 700 cc per min in pregnant mothers towards the end 
of the pregnancy. In addition, in a normal pregnancy, the 
uterine artery RI reduces in placental-fetal circulation (14). 
In a previous study, no difference was noted regarding 
Doppler ultrasound indices of the fetal spiral vessels and 
umbilical artery among DM, gestational diabetes, and 
healthy mothers (15). In agreement with what we observed 
here, a former study noted that 3D Doppler ultrasound 
did not show any difference between DM and gestational 
diabetes. However, all indices in diabetic mothers showed 
decreased values when compared to healthy mothers and 
fetal and uterine blood flow had significant associations 
with 3D Doppler indices (16). In contrast to our results, a 
previous study reported that although no difference was 
noted regarding mean values of PI of the uterine artery 
between pre-eclampsia and gestational diabetes, with 
worsening of gestational diabetes, the uterine artery PI 
values were higher in mothers whose pre-eclampsia 
became worse compared to those whose pre-eclampsia 
did not worsen. This discrepancy can be due to difference 
in study designs (17). In another study, PI of fetuses 
with macrosomia was significantly compared to normal 
fetuses (18). It has been shown that increased uterine 
artery impedance had significant association with vascular 
disorders before pregnancy. In women who delivered their 
neonates at earlier gestational ages, the uterine artery PI 
had increased significantly which is compatible with our 
study (19). The uterine artery waveforms and the systolic 
to diastolic blood pressure ratio did not show difference 
between the two groups (20). Although the mentioned 
studies have used the uterine artery Doppler indices in early 
diagnosis of uterine artery disturbances due to diabetes 
and have found it useful, the discrepancy in the results can 
be due to the number of patients studied and the examined 
vessel. For example, in a previous study, placental spiral 
arteries and umbilical artery were examined. However, here 
we examined the uterine artery. Based on the obtained 
findings, in absence of vascular disorders and control of 
hyperglycemia, uterine artery Doppler indices of mothers 
with DM and gestational diabetes are close to healthy 
mothers. Only uterine artery PI had a difference among 

the groups. But, RI and PSV were comparable among the 
three groups.

One of the limitations we had was the low sample size. 
Therefore, we recommend performing further studies with 
larger sample sizes. So far, no study has examined the 
uterine artery Doppler ultrasound of mothers with DM and 
gestational diabetes.

Conclusion

Mothers with DM and gestational diabetes have uterine 
artery RI and PSV values close to healthy mothers and no 
significant difference was observed. The only significant 
difference was PI of the uterine artery among the three 
groups.
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Table 2: Comparison of uterine artery PI (pulsatility index), RI (resistance index), and PSV (peak systolic 
velocity) among diabetes mellitus, gestational diabetes, and control groups

Data are presented as mean (±SD).

As seen in Table 2, the uterine artery RI did not reach a significant difference among the three groups. Likewise, PSV 
was comparable among the three groups (Table 2). 
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Abstract
 

Introduction: After upper respiratory tract  
infection (URTI), the second cause of infections in  
children is urinary tract infections (UTI).  About 3 to 5  
percent of girls and 1 percent of boys have  
suffered from UTI. Gentamicin injection, three times  
a day is the treatment  for  UTI. One of the most 
serious problems of treatment with gentamicin is 
its multiple use and its associated complications. 
The aim of this study was evaluation of  treatment 
of  UTI with a  single dose of gentamicin first as 3 
mg / kg daily IV and after urine culture becomes  
negative on the  second  day of treatment 1mg / kg 
daily IM in  children  with  from 1 month to 13 years  
in  Jahrom during 2015. 

Methods: This was a randomized clinical trial study  
performed on 64 children aged 1 month to 13 years 
who were randomly divided to case and control 
groups. All of the children had  suffered from UTI. 
Urine culture was  used for detection  of  patho-
gens. Data such as sex, age, fever, leukocytosis 
and treatment  complications were gathered and 
analyzed. After treatment the  patient was  followed 
up for 6 weeks  for detection of recurrence.

Results: Age: 78.12% of control of the case group 
and 87.5% of case group were under 6 years old. 
68.75% of the control group and 75% of  the case 
group were female. The prevalence of E.coli in the 
control group was 71.87% and in the case group was  
75% which had the most prevalence in both groups. 
Response to the treatment in the control group 
was 93.75% and in the case group was 96.87%.  

 
 
 
 
Recurrence of disease in the control group was 
28.14% and in the case group was 25%. Ototoxicity 
(decrease 15 db- ) was not observed in patients, but 
data showed that 3.12% of control group suffered 
from nephrotoxicity(increased  Cr  twice) , although  
this  percent was 0 in the case group. In regard to 
response  to the treatment, recurrence of disease, 
and complications of treatment, no significant dif-
ferences were observed (P>0.05).

Conclusions: Data showed no significant  
differences in  response to the treatment and its 
complications between the two studied groups. Be-
cause of pain tolerance of injection and  use of low 
dose, cost beneficence for parents and hospital, 
low use of syringe, lack of personnel and nurses, 
prevention of hospital admissions, and decreasing 
of  complications associated with multiple use of 
gentamicin injection, it is recommended to use of 
single dose  a  gentamicin for treating UTI.

Key words: Urinary tract infection, 
Single dose treatment, Gentamicin, E.coli.        
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Introduction

Urinary tract infection (UTI) is the second most common 
cause of infection in children after upper respiratory tract 
infections [1], as it affects 3-5% of girls and 1% of boys 
[2]. The most common age of UTI is under 5 in girls and 
under 1 in uncircumcised boys [2]. The ratio of afflicted 
boys to afflicted girls is 2.5-8.4:1 in the first year of life and 
10:1 after the age of one [2]. Its most prevalent pathogen 
in girls is E. coli (75-90%), followed by klesiella and then 
proteus, whereas proteus may be as common as E. coli in 
boys aged over 1 [2]. The key point in most cases of UTIs 
is timely diagnosis and proper treatment. In the current 
situation were resistant species of gram-negative bacteria 
are expanding, aminoglycosides, including gentamicin, 
are still considered among the strong and effective drugs 
for the treatment of UTIs [3]. It is noteworthy that the use of 
aminoglycosides can lead to nephrotoxicity and also auto 
toxicity (renal and hearing poisoning). Therefore, doctors 
try to reduce the odds of these poisonings by prescribing 
the right amount of medicines. Accordingly, they either 
increase the intervals between drug administrations or 
decrease their dosage [4]. Aminoglycosides are usually 
administered to children and infants two or three times a 
day. One of the major problems with taking these drugs 
is the frequency of injections which may cause problems 
such as pain tolerance (for children and infants) and a 
waste of time and money (for their parents) [5]. On the 
other hand, the reluctance of the patient or their parents 
to be hospitalized and lack of access to facilities make 
doctors apply outpatient treatments. In this case, fewer 
injections definitely further satisfy the patient and their 
parents. Recent studies in adults have shown that taking 
aminoglycosides once a day maximizes antibacterial 
activity and minimizes their toxicity [6, 7, 8]. However, a 
few studies have been conducted on children and infants 
in this regard and most of them have recommended 
further studies to be conducted on this population [9]. In 
a review of 24 studies about different aminoglycosides, it 
was concluded that although the use of aminoglycosides 
in a single dose is recommended in children, more studies 
are needed to prove its usefulness [10].  In another study 
on three comprehensive studies, it was recommended 
that although a single dose of aminoglycosides is useful in 
the treatment of UTIs, more studies should be conducted 
on children because patients are genetically different, 
they respond to the drug differently, and the dosage of 
medications varies from 3 to 7 mg per kilogram of body 
weight [11]. In  other research conducted by Chong et al. 
in Singapore, 210 patients were studied in a randomized 
controlled trial. The patients, whose age ranged between 
one month and 13 years, were randomly divided into two 
groups. The first group received 5 mg of gentamicin per 
kilogram of body weight in a single dose and the second 
group was treated with 6 mg of gentamicin per kilogram 
of body weight in three days. Their results showed that 
there is no significant difference between the two groups 
in terms of treatment duration, medicine discontinuation at 
night, age, nephrotoxicity, and auto toxicity [6]. In a cohort 
study in 2011, 79 patients  aged between one month and 
16 years were divided into two groups and treated with 7 

mg per kg of gentamicin in a single dose over  three days. 
The results indicated that the single dose administration 
led to the non-prevalent and reversible nephrotoxicity 
and affliction of only one patient, and more prevalence 
of auto toxicity (2 patients were afflicted) [12]. In another 
study conducted in 2011 in Australia, 179 children aged 
between one month and 12 years were divided into two 
groups and treated with 5-7 mg per kg of gentamicin in 
a single dose and in three days. At the end of the trial, 
both groups responded to the treatment and no case of 
nephrotoxicity or auto toxicity was observed [5]. In another 
study, 49 children aged between 6 months and 12 years 
were randomly divided into two groups and treated with 
4.5 mg per kg of gentamicin in a single dose and three 
doses. In the single dose group, the fever of patients was 
discontinued earlier and the result of the urine culture 
test was negative in patients of both groups in the first 
48 hours. In the three doses group, nephrotoxicity was 
more prevalent and it was concluded that the single-
dose administration of gentamicin is safer, more useful, 
and more economical [13]. Although UTI is the second 
most common cause of infection in children after upper 
respiratory tract infections [1], its prevalence is higher in 
children aged under 5 [2]. Multiple injections in a day may 
cause problems such as pain tolerance (for children and 
infants) and waste of time and money (for their parents) 
[5], and the single-dose administration is more appropriate 
in most cases. The effectiveness of this method should 
be proven by conducting more studies [11, 12, 13]. 
Several important differences were the trigger for the 
conducting  of this study: a) genetic differences between 
patients [11], b) differences of patients in response to 
gentamicin in numerous studies [11], c) difference in the 
dose of gentamicin in various studies (4-7 mg per kg 
of body weight) [10, 11, 14], d) scarcity  of  studies on 
children unlike those conducted on adults [10, 11, 14], 
and e) gentamicin is usually administered to patients of 
the control and test groups at a concentration of 4-7 mg 
per kg of body weight in a single or multiple doses. In the 
present study, subjects of the control group  intravenously 
(IV) received  gentamicin at 3 mg per kg of body weight  
three times a day [2]. In the test group, the subjects were 
firstly treated with 3 mg gentamicin per kg of body weight 
in a single dose (IV) and then received it intramuscularly 
(IM) after a negative urine culture on the second or third 
day of treatment at 1 mg per kg of body weight. This 
indicates a significant difference  between  the present 
study and other previous ones in terms of dosage and 
injection method, because the subjects were studied in an 
outpatient manner rather than the inpatient manner after a 
negative urine culture.    

Methods

This study was a clinical-controlled trial and according to 
previous studies, the sample size of 64 pediatric patients 
with UTIs admitted in the pediatric ward at Motahhari 
Hospital, selected by pediatric specialist diagnosis, were 
entered into the study. In the implementation of the project, 
the consent of the parents of the child was taken and the 
plan was implemented in compliance with all the ethical 
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regulations required in the research. The name and 
identity of the individuals remained confidential. No costs 
were received for urinalysis, audiometry and sonography 
examination. The criteria for entering the study included: 
children aged 1 month to 13 years with UTIs and exit criteria 
from the study included: age less than one month and over 
13 years, renal failure before treatment, hearing impairment 
before starting treatment, taking Aminoglycoside before 
the onset of treatment, allergy to aminoglycosides, co-
administration of another nephrotoxic drug, and urinary 
obstruction. Children admitted to the pediatric ward of 
Motahhari Hospital, who were admitted with UTI diagnosis 
of the pediatrician, were randomly divided into two groups 
of test and control, after permission from the parents of 
the patients. The criterion for diagnosis of UTI is positive 
urine culture which in case of using a urine bag, at least 
two positive identical urine culture with an organism of 
more than 105 colonies and, if using mid-urine culture 
sample, at least one positive cultures  with an organism 
more than 105 and if using a catheter, the existence of at 
least 103 colonies of an organism was considered a UTI. 
At the time of sampling, all the necessary notes were given 
to the patient companion for a safe and sterile sampling 
(such as cleaning the urethra before sampling, closing the 
door of the sample vessels and quickly transferring to the 
laboratory, etc.). Samples were cultured in EMB and blood 
agar environments, and TSI, Citrate tests were used for 
diagnosis of bacteria.

The results of the samples were in three forms:
A. Examples which were negative and excluded.
B. Samples which were mixed growth, and were mixed 
growth after the repeat testing again, were discarded from 
the study.
C. Samples that were positive after 2 times urine culture, 
were included in the study.

Urine culture was also repeated 48 hours after treatment, 
and in the absence of negative culture after 48 hours of 
treatment, were considered as not responding to treatment 
and were excluded, and the treatment continued on the 
basis of standard treatment. At the end of the treatment, 
urine culture was repeated as well.

Before the start of the treatment, PTA auditory tests and 
kidney function tests (Bun, Cr) and electrolytes (Na, K) and 
CBC and sonography of the urinary tract were performed 
for all patients. In the case of abnormal kidney function tests 
and abnormal urinary tract sonography or the presence of 
abnormalities in the auditory system, the patients were 
excluded from the study. During and after treatment, renal 
function tests were performed which, when doubling, 
serum creatinine was considered as nephrotoxicity. At the 
end of the treatment, once again, the patient was tested for 
auditory examination, which was considered as an auto-
toxicity in the case of a reduction of 15 dB S.N.HL. After 
the treatment, patients were followed up for 6 weeks, and 
again in case of having urine symptoms or any fever or 
illness, the urine culture was sent, and if the culture was 
positive, the same type of bacterium was considered as a 
relapse of the disease. The samples were collected and 

cultivated from the beginning of the year 2015  to the end 
of the year (March) and the type of bacterium causing 
infection was determined by microbiological methods. 
The data was analyzed by SPSS software version 11 after 
entering Excel.

Results

According to the results, 25 (78.12%) of the control group 
and 28 (87.5%) of the case group were in the age group 
of below than 6 years. In terms of diagnosis of UTI, E. 
coli formed the majority of responsible organisms in both 
groups (71.77% in the control group and 75% in the case 
group), and Proteus in the control group and Klebsiella in 
the case group were in the next order (Table 1). The most 
common finding in both groups was an increase in the 
number of white blood cells. Para clinical results showed 
that in the control group, 14 people (43.75%) in the case 
group, and 16 (50%) in the control group had leukocytosis 
more than 10000 (Table 2). In terms of the bacteriological 
response, 2 cases from the control group and 1 patient 
from the case group were resistant to treatment. In all 
3 cases, the urinary culture was not negative after 48 
hours. Comparison of the data showed that the response 
to treatment is more in the case group (OR = 0.48, P = 
0.036) (Table 3). In both groups, 3 patients had creatinine 
increase, were this value exceeded basal levels only in 
one person (3.12%) from the control group, which was 
considered as nephrotoxicity. However, the post-treatment 
retest showed creatinine return to basal counts in all 6 
cases, and none of the subjects in the case and control 
groups had a hearing loss greater than 15db, therefore  
auto toxicity was observed in none of the two groups 
(Table 4). Of the control group, 9 (28.12%) and 8 subjects 
(25%) from the case group experienced bacteriological 
recurrences in a 6-week follow-up (Table 5). Chi-square 
and Fisher exact tests did not show a significant difference 
between the two groups in terms of response to treatment 
and complications from treatment and illness relapse (p> 
0.05).

Discussion

Several studies have been carried out on the use of 
gentamicin in the treatment of UTIs and other infections. 
Gentamicin is one of the bactericide antibiotics from the 
aminoglycoside group. This antibiotic is condensed in the 
kidney parenchyma, and its effects remain in the kidney 
and urine long after it is cleared from the serum. More than 
25 different studies have been conducted on the use of 
effective values of gentamicin and the modification of how 
to use 3 times a day (15-16). These studies are both in 
adult UTIs and in UTIs in children, infants, hospitals, and 
others (17-19). It is very difficult to compare the results 
of studies with each other regarding  single-dose therapy 
since the selection of patients in different studies has 
been carried out in different ways (20-21). Some studies 
have investigated the effect of single-dose therapy on 
the first UTI and some on frequent UTIs (22-25). Others 
have considered both upper and lower infections (26), 
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Table 1: Frequency distribution of urine culture results in case and control groups

Table 2: Frequency distribution of leukocytosis in both case and control groups

Table 3: Frequency distribution of response and non-response to treatment (negative urine culture after 48 hours of 
treatment)

Table 4: Frequency distribution of treatment-related complications

Table 5: Frequency distribution of disease recurrence after 6 weeks
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and in some other studies, the first infection and recurrent 
infections have been studied together (27-28). In one study, 
the radiological examination of the urinary system was 
part of the protocol, but people with an abnormal urinary 
system were not excluded (26). The results of this study 
and other studies have shown the good and successful 
effect of daily infusion, along with less renal and ear toxic 
effects. Due to the prolonged effects of gentamicin in 
urine and kidneys, and its bactericidal effects depending 
on concentration, some studies have shown that low and 
sequential concentrations produce adaptive resistance 
in germs and the use of higher concentrations at longer 
intervals  produce higher concentrations in the urine and 
kidneys, and have better effects in eliminating the organism 
and reducing the chances of resistance (29, 16, and 30-
31). Another important effect of this prescription is the 
reduction of patient and personnel costs (32). The results 
of this study showed that single-dose gentamicin treatment 
did not differ in terms of response to treatment and the 
complications of treatment and relapse of the disease by 
repeated dose therapy and could be used as a safe and 
cost-effective treatment. The response to treatment, which 
was defined as a culture being negative after 48 hours 
of onset of treatment, was found in 93.55% of the control 
group and 96.87% of the case group. Chi-square test 
did not show any significant difference (P = 0.5). These 
results are comparable to the results of Wigano, which has 
observed 100% and 99% in the two groups of treatment 
responses (33). The results of Caraptise also showed a 97% 
response in the case group and 98% in the control group 
(34). Keren’s studies also showed a 100% improvement 
in microbiology in the daily single-dose group and 92% 
in the multiple daily dosing groups (35). Complications 
due to treatment including nephrotoxicity (duplication of 
creatinine) and auto toxicity (more than 15 dB of hearing 
loss) also did not show any difference between the case 
and control groups. Studies have shown that there are 
many consequences for treatment complications. One of 
the problems found in these patients was a 30% increase 
in baseline creatinine, which included 3 cases in each 
group, but only in one case in the control group of these 6 
cases, the creatinine had a doubling in increase compared 
to baseline creatinine, and creatinine test repeat in each 
of the six cases reported returned  to baseline values. 
Wigano reported creatinine increase in 3% of patients in 
both groups, and reported no auditory toxicity in patients 
of both groups, both of the results were consistent with the 
above study (33). Caraptise also observed this in less than 
2% of patients (34). Other studies also had similar results 
(27 and 37). In a study by Chong on 210 patients aged 
between one month and 13 years, there was no difference 
in response to treatment and complications from treatment. 
The difference between the study by Chong and the above 
study was that in this study, auto toxicity was defined as  
a hearing loss of more than 30db. However, the results 
of this study did not differ from the present study and 
other studies that considered auto toxicity as a reduction 
of 15-20 db (37-41). In the Emma study, the results such 
as response to treatment and recurrence of disease and 
nephrotoxicity, were in agreement with the present study, 
but in the Emma study, the auto toxicity rate was higher 

in single dose patients, which was different from the 
above study (42). Another variable that was studied in the 
present study was the measurement of recurrence rate in 
a 6-week follow-up, which was defined as urine culture 
being positive again in this 6-week period and observed 
in 28.12% of the control group and in 25% of the case 
group. According to Kallenius studies, the success rate 
of single-dose treatment was 100% and the probability of 
returning in the follow-up of 8 weeks was 52%, which was 
not significantly different from the present study in terms 
of response to treatment, but in terms of relapse, the 
results of these two studies are different (23). According 
to Khan studies, the success rate of single-dose treatment 
was 100% and the likelihood of returning infection in a 12-
week follow-up was 67%, which was consistent with the 
response to the treatment of above study. However, it was 
different with the above study in terms of illness return, 
which, of course, the reason for the difference could be 
explained by the fact that the cause of a large reversal 
of the disease in the Khan study was the examination of 
patients with recurrent UTIs (24). In a study by Wallen, 
which assessed a single-dose of aminoglycoside called 
amikacin on UTIs, the probability of success of a single-
dose treatment was 92.3% and the infection return 
probability was 26%, which is far closer to the results of 
the above-mentioned study (43). The meta-analysis study 
carried out by Barza et al. in 1996 also confirms the results 
of the above study, and even this study indicates a low 
nephrotoxicity in the single-dose group, and therefore 
recommends single-dose treatment (44). In a study by 
Labovitz in 1972 with the aim of investigating the effect of 
a single dose of gentamicin on UTI, it was also stated that 
there was no statistically significant difference between the 
two treatment groups in terms of response to treatment. 
This study also confirms the results of the above study in 
terms of auto toxicity but the difference is that in this study, 
Gentamicin auditory complication has been investigated 
with vestibular function through clinical examination, which 
does not seem to be accurate (45). A study by Dr. Hossein 
Fallahzadeh et al. confirmed the above study in terms of 
response to treatment and relapse of the disease and 
nephrotoxicity, because there was no difference between 
the two treatment groups in this study (P <0.36). The 
difference between the two studies were that in the study 
of Dr. Fallahzadeh, the effects on  hearing of  gentamicin 
were not investigated (25). In a study conducted by Dr. 
Shams Vazirian et al., there was no significant difference 
between the two groups in terms of response to treatment, 
recurrence and Oscars (P<0.5). This study also agreed 
with the results of the study. The difference between the 
two studies were that in the above study, patients were not 
evaluated for Oscar creation, and Gentamicin’s hearing 
impairment was not evaluated in Dr. Vazirian’s study (46). 
In a study done by Dr. Shakiba et al. in 2000 on 82 patients, 
there was no difference in response to treatment and the 
complications of treatment between the two treatment 
groups. The difference was that in this study, the auto-
toxicity was investigated only based on clinical symptoms 
indicating auditory complications, which were not sufficient 
(47). The results of the study done by Dr. Honarpisheh et 
al. in 2006 on 30 patients also agreed  with the results of 
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the above studies regarding the response to treatment and 
nephrotoxicity, but the objection in this study was that the 
response to treatment was considered as the cessation of 
fever which did not seem to be adequate, and the other 
difference that this study had with the present study was 
that the hearing impairment of gentamicin was not studied 
(48). This study was in agreement with the study by Dr. 
Emam Ghoreishi et al regarding the response to treatment, 
but it was opposed for nephrotoxicity, because in the study 
of Emam Ghoreishi, the rate of nephrotoxicity was higher 
in the single dose group (49).

Conclusion

The final result is that there are no significant differences 
between the two standard treatment groups and once 
daily gentamicin treatment in terms of therapeutic 
response, renal and auditory complications, and 
recurrence of the disease, and this method can be used 
as a cost-effective, effective and low complication method. 

Recommendations

It is suggested that interventional factors such as 
demographic information, mother’s education, the 
economic, social and family background and the underlying 
illnesses of child and the status of the children immune 
system should be taken into account when conducting 
research on the treatment of UTIs in children.
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Abstract
 

Introduction: Complications frequently relat-
ed to percutaneous renal surgery include renal  
hemorrhage, perforation of the collecting  
system, urinary tract infection, and injury to adjacent  
organs. Renal hemorrhage is the most common and 
worrisome complication after PCNL. In an effort to 
reduce postoperative hemorrhage after completion 
of percutaneous renal surgery, we cauterized the 
bleeding points over the access tract.

Material & Methods: This cross sectional study 
was carried out on the 85 patients who underwent 
PCNL between March 2015 and March 2016 in 
Jahrom Peymanie hospital using census sampling 
method. Electro cauterization of bleeding points  
after operation was performed for the  participants. 
Patient’s data was collected  with a research made 
questionnaire including clinical and diagnosis  
characteristics. Data was recorded by Statistics 
Software (SPSS, Edition14) using chi-square test 
and Student’s t-test.

Results: From 85 patients 58 patients (68.2%) were 
male and 27 patients (31.8%) were female. The 
patients age ranged from 20 to 82 years old. The 
stone size range was from 10 to 35mm. 15 patients 
had stones located in upper pole, 20 patients had 
stones located in pelvis and midpole of the kidney, 
13 patients had stones located in the  lower pole 
and 37 patients had multiple staghorn stone. The 
mean hemoglobin (Hb) concentration before opera-
tion was 14±0.5 mg/dL while it was 14±0.2 mg/dL  

 
 
 
 
after operation. There was no statistically signifi-
cant correlation between hemoglobin level before 
and after operation (P>0.05).

Conclusion: Electro cauterization of bleeding points 
with an electrode probe after percutaneous surgery 
decreased morbidity. It is an effective and safe  
procedure and should be considered an option in 
percutaneous renal surgery.

Key words: bleeding, electro cauterization, 
percutaneous nephrolithotomy
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Introduction

Nephrolithiasis is a common clinical disorder affecting 
up to 5% of the general population in the USA (l). The 
prevalence of renal stone disease has been rising in both 
sexes, being estimated that about 5% of American women 
and l2% of men will develop a kidney stone at some time 
in their life (2). Nevertheless, in certain areas of the world, 
as in the Middle East, the lifetime risk appears to be even 
higher (3). There has been heightened awareness of renal 
stone disease in children as well (4). Recurrence rates 
of 50% after l0 years and 75% after 20 years have been 
reported (5, 6). Clinical manifestations are characterized by 
lumbar pain of sudden onset (the location of pain depends 
on the location of stone in the urinary tract) that may be 
accompanied by nausea and vomiting, gross or microscopic 
hematuria Diagnosis of renal stone in the acute setting is 
beyond the scope of the present update but in brief, is 
represented by urinalysis and imaging. Urinalysis often 
reveals hematuria but the latter is absent in approximately 
9% of cases (7). Crystal Luria is occasional and the 
presence of leucocyturia may suggest associated urinary 
tract infection. Unenhanced helical computed tomography 
(CT) scan, the most sensitive and specific radiographic 
test (8, 9), is becoming the diagnostic procedure of choice 
to confirm the presence of kidney stone and especially 
of ureteral stones (10). However, high doses of radiation 
and elevated costs must be considered (11). Since renal 
ultrasound (US) provides information about obstruction 
(12) but may miss ureteral stones, the association of US 
with conventional abdominal X-ray may help (13). Renal 
colic must be differentiated from musculoskeletal pain, 
herpes zoster, pyelonephritis, appendicitis, diverticulitis, 
acute cholecystitis, gynecologic disease, ureteral stricture 
or obstruction due to blood clot, polycystic kidney disease. 
Stone formation usually results from an imbalance between 
factors that promote urinary crystallization, and those 
that inhibit crystal formation and growth (14). The main 
determinants of calcium oxalate (CaOx) super saturation 
are oxalate and calcium concentration, while the latter 
associated to urinary pH determines calcium phosphate 
super saturation. Urinary pH itself is the main determinant 
of uric acid super saturation (l4).

Material and Methods

Sampling & data collection & statistical analysis:
In a cross sectional study we reviewed the old charts of all 
patients in whom cauterization of bleeding points of access 
tract was performed after percutaneous nephrolithotomy 
(PCNL). We prepared a questionnaire including questions 
about age, sex, size and location of stone, mean 
hemoglobin level before and after operation, hemoglobin 
drop after operation, stone free rate, operating time, length 
of postoperative hospital stay, postoperative urinary tract 
infection rate, and blood transfusion rate, presence of 
per renal hematoma or urinoma. Per renal hematoma 
or urinoma was detected by KUB sonography the day 
after PCNL. Stone free patient was defined as those who 
had no stone or stone smaller than 4mm one week after 

PCNL. All patients who underwent PCNL between March 
2015 and March 2016 in Jahrom Peymanie hospital and 
who had Electro cauterization of bleeding points after 
operation was performed participated in this study using 
census sampling method. Finally 85 patients were elected 
to participate  in this study. Data was recorded by SPSS 
program using chi-square test and Student’s t-test. The 
most important difficulty in this study especially in data 
collection is that sometimes the charts of the patients were  
not complete and we needed to call  them.

Operation method:
All the patients underwent regional spinal anesthesia. 
Renal access was obtained under Fluoroscope guidance 
with an 18-guage needle and a 0.038 J-tip guide wire after 
retrograde placement of a SF or 6F ureteral occlusion 
balloon catheter cystoscopically. The access tract was 
dilated with metal coaxial dilators to allow for the passage of 
a 30F-working sheath. The pneumatic lithotripter was used 
for lithotripsy. After completion of stone extraction, a 6F 
double-J catheter was inserted in ante grade fashion after 
withdrawal of the occlusion balloon catheter. The bleeding 
points were cauterized with an elongated electrode probe 
connected to the hand piece of a conventional electric 
cauterizing device. The probe touched the bleeding points 
gently and cauterized them for a few seconds, as one 
would in transurethral surgery.

The bleeding points were usually located just beneath the 
collecting system torn by manipulation of instruments and 
beneath the urothelium where the access tract entered the 
collecting system. Most bleeding ceased after cauterization 
but some did not. To avoid adjacent organ or renal pedicle 
injury, we never cauterized the bleeding point for too long 
or too deep, especially for those located over the renal 
pelvis or ureter.

Results

Totally 85 patients who underwent PCNL and Electro 
cauterization of bleeding points after their operation 
participated in this study. From 85 patients, 58 patients 
(68.2%) were male and 27 patients (31.8%) were female. 
The patients age ranged  from 20 to 82 years old. The 
stone size ranged  from 10 to 35mm.

All the patients underwent regional (spinal or epidural) 
anesthesia for the operation. From 85 patients; l5 patients 
(17.6%) had stones located in upper pole, 20 patients 
(23.5%) had stones located in pelvis of the kidney, l3 
patients (15.2%) had stones located in lower pole and 37 
patients (43.5%) had multiple staghorn stone.

The mean hemoglobin (Hb) concentration before operation 
was 14±0.5 mg/dL while it was 14± 0.2 mg/dL after 
operation. There was no statistically significant correlation 
between hemoglobin level before and after operation 
(P>0.05).

ORIGINAL CONTRIBUTION /  CLINICAL INVESTIGATION
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Figure 1:  Percentage of patients with renal stone in each sex

 
Figure 2: Stone location

Figure 3: Mean hemoglobin level before and after PCNL
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Discussion
Percutaneous renal surgery is a common urologic 
procedure. It has been widely used for the removal of renal 
and upper ureteral stones and also for the treatment of 
pelvi-ureteral stricture and management of tumor of the 
upper urinary tract. Improvements in instrumentation and 
technology in recent years have decreased the complication 
rate of percutaneous renal surgery dramatically. However, 
complications do occur. Renal hemorrhage after 
percutaneous renal surgery is one of the most common 
complications. Bleeding may occur during any point of 
theprocedure. Venous bleeding is the most common type 
and can be controlled by clamping the nephrostomy tube. 
Excessive bleeding during percutaneous renal surgery 
may result from renal vessel injury, such as to a segmental 
branch. For excessive bleeding during percutaneous 
renal surgery, in addition to nephrostomy tube clamping, 
several techniques can be used to minimize bleeding 
Intravenous administration of mannitol with hydration 
leads to forced diuresis, dilation of renal tubules, swelling 
of the renal capsule, and increased intra renal pressure, 
which may enhance the effect of tamponed. Application of 
the Kaye tamponade balloon catheter is an alternative to 
minimize postoperative hemorrhage, and the device can 
be placed and inflated to control bleeding in the access 
tract (4). Angiography and embolization is required in 
persistent and active bleeding, in addition to the above-
mentioned conservative treatment. Despite these efforts, 
percutaneous renal surgery still has a greater transfusion 
rate than other common urologic procedures. Because 
of the potential risks associated with blood transfusion, 
including transfusion reactions and transmission of the 
human immunodeficiency virus, hepatitis, and other 
infectious diseases, it is important to develop a procedure 
to minimize renal hemorrhage after percutaneous renal 
surgery.

Serial reports about tubeless percutaneous renal surgery 
for selected patients have recently been published. 
After draining with a double-J catheter or externalized 
ureteral catheter on removal of the nephroscope with a 
Working sheath and completion of the percutaneous renal 
procedure, the guidewire over the nephrostomy site was still 
in place. The guidewire was removed, and the wound was 
closed if no bleeding was evident at the nephrostomy site. 
The advantages of tubeless percutaneous renal surgery 
include earlier discharge, lower analgesic requirement, 
faster recovery to resume normal activities, and greater 
cost benefits. In literature and Medline there is only one 
article performed by Yeong-Chin J Ou et al in Chiayi 
Christian Hospital, Chiayi, Taiwan (1). In their study Electro 
cauterization of bleeding points with an elongated electrode 
probe was performed in 249 patients. The age, height, 
weight, preoperative hemoglobin level, stone burden, 
operating time, stone free rate, length of postoperative 
hospital stay, postoperative urinary tract infection rate, and 
blood transfusion rate were recorded by retrospective chart 
review. There was no statistically significant differences in 
age, height, weight, stone burden, operating time, stone 
free rate, or length of postoperative hospital stay found 

between patients with or without Electro cauterization. No 
increase occurred in the postoperative urinary tract infection 
rate in patients who received Electro cauterization, and 
these patients had a statistically significant decrease in the 
transfusion rate. No nephrostomy tube was inserted at the 
completion of surgery in 84 (33.7%) of the 249 operations 
in which Electro cauterization was performed. They finally 
concluded that Electro cauterization of the bleeding points 
at the end of percutaneous renal surgery decreases the 
blood transfusion rate without causing an increase in 
morbidity. This procedure is safe and effective and may 
make more patients suitable for tubeless modification (1). 
Encouraged by the positive results, many institutions have 
expanded the use of tubeless modification for percutaneous 
renal surgery. After cauterization of the bleeding points in 
percutaneous  renal surgery, 84 (33.7%) of 249 PCNLs 
were performed with a tubeless modification without any 
sequelae. In 2002, Limb and Bellman (12) reported that of 
398 patients undergoing percutaneous renal surgery, 112 
(28.1%, 86 undergoing PCNL and undergoing ante grade 
endopyelotomy) underwent a tubeless modification. The 
stone burden of their patients who underwent tubeless 
PCNL was 330-279 mm2. In our study, after cauterization 
of bleeding points, the percentage of patients undergoing 
tubeless modification was greater (33.7% versus 28.1%), 
even though the stone burden was  large in our patients. 

Conclusions

Electro cauterization of bleeding points with an elongated 
electrode probe after percutaneous surgery decreased the 
transfusion rate without causing any increase in surgical 
morbidity. The procedure also made more patients 
undergoing percutaneous renal surgery suitable for a 
tubeless modification. It is an effective and safe procedure 
and should be considered an option in percutaneous renal 
surgery.
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Abstract
 
Background and objective: Correct placement of the 
endotracheal tube is an important part of anesthe-
sia and special care, and it is especially important in 
pediatric patients. The common methods and tools 
used to determine the proper depth of the tube tra-
chea have significant limitations. The aims of the 
present study were to evaluate accuracy and error 
rate of the three-finger tracheal palpation technique 
and compare it with triple ID formulae technique in 
children aged 2-8 years in 2016-2017. 

Methods: In this study, 100 children aged 2 to 8 years 
who were nominated for elective surgery with gen-
eral anesthesia requiring intubation, were selected 
after receiving written consent from their parents 
about their satisfaction with the study. Patients were 
excluded from the study by exclusion criteria includ-
ing abnormal anatomy of airways, or chest surface 
anatomy, history of active respiratory or cold infec-
tion in the past 3 weeks, history of chronic respira-
tory disease, asthma, and allergy. Each group con-
sisted of 50 children and in both groups of children 
with premedication with metidazolam 0.5 mg / kg 
and ketamine 5 mg / kg orally. After entering the op-
erating room, the installation of standard monitoring 
equipment, pulse oximetry, ECG, noninvasive blood 
pressure, induction of anesthesia in the operating 
room with sevoflurane (8%) was instituted, and con-

tinued with 2 liters per minute of anesthesia. After 
adequate anesthetic depth, venous thrombosis was 
performed with angioquate 22, and after thiopental 
injection of sodium 5 mg / kg, tracheal intubation be-
gan. In the first group, an anesthetist tested the tube 
with a formula of three times the diameter of the tube 
and compared with the auxiliary auscultation of the 
tube. Also, the duration of intubation was measured 
and recorded. In the second group, an experienced 
anesthetist experienced three-finger touch proce-
dure, the endotracheal tube was exposed from the 
chip and after tubing passed through the supra ster-
nal, the tube was fixed. Then, the tube was control-
led by bilateral anesthetic tube and the duration of 
intubation was measured and recorded. The tube 
was transmitted by an experienced anesthetist and 
was touched by an anesthetist technician in the su-
pra-standard. Finally, the accuracy and error rates 
of the two methods were compared. The obtained 
data and probable complications were recorded 
and analyzed statistically.

Results: Comparison of two methods in terms of 
success rate (correct insertion of the tube confirmed 
by bilateral lumbar auscultation) showed that there 
was no significant difference in determining the 
depth of the tracheal tube between the two groups 
(p = 0.15). The depth of the tube in the three-finger 
touch procedure was significantly different from the 
three-fold method (p = 0.00). Also, the duration of 
intubation between the two groups was significantly 
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Introduction

Correct placement of the endotracheal tube is an important 
part of anesthesia and special care, but incorrect placement 
is a common mistake that can lead to major morbidity and 
mortality (1-4). The correct placement occurs when the 
distal end of the tube is placed in the middle of the chip. 
If the tube is very superficial, it will lead to its accidental 
outflow, and if it is too deep, it will increase the risk of 
barotraumas and pneumothorax (3, 4). The placement 
of the tubes, especially in children, is vital and more 
difficult, because the chip is shorter in children and more 
susceptible to hypoxemia (5).

Conventional instruments used to determine the proper 
depth of the chip tube have considerable limitations (6). 
Chest radiography is the gold standard for the proper 
location of the chip tube. Bronchoscopy of optic fiber is 
also useful, but both are time-consuming, expensive 
and invasive and are not always available (1, 2, 4, 7). 
Other techniques, such as lung echo, chest movement, 
capnography, the observation of the vapor in the 
endotracheal tube and the tube placement based on tube 
length are calculations that are used (3, 8-10).

Of these, one of the methods used to correct placement of 
chip tube is three-finger tracheal palpation technique chip 
tube in the suprasternal area, which has fewer restrictions, 
including the fact that it does not require the equipment, 
is cost-effective and available. Various studies have 
compared this method with other methods (10, 11). For 
example, in a 2014 study by Jonathan J Gamble et al., 
which was conducted on 50 children, it was concluded that 
using the chip touch technique to guide the endotracheal 
tube has excellent clinical results and the proper depth of 
the endotracheal tube relative to formula PALS is better 
(12). Accordingly, the aim of the present study was to 
examine the accuracy and error rate of a three-finger 
tracheal palpation technique of chip in the suprasternal 
area and compare it with the depth determination method 
using triple ID formula.

Method

Research method, population and sample
This study is a survey type. The population of this study 
was 100 patients aged 2 to 8 years old who referred to 
the operating room of the children’s Hospital for elective 
surgery in year 2016. According to the statistical formula 
(α = 0.5), β =20, P0= 0%, P1 =14% and n1 / n2=1). The 
sample size was calculated for each group of 50 patients. 
These patients had inclusion criteria (grade 1 patients, 
ages 2 to 8 years, patients undergoing elective surgery 
requiring general anesthesia and intubation, parental 
consent for participation in the plan), and any patient who 
had exclusion criteria (abnormal anatomy of airways, 
history of active respiratory infections or colds within 3 
weeks), history of chronic respiratory diseases, asthma 
and allergies, lack of parental consent to participate in the 
program, patients grade 2 and above) were excluded.

Data collection method
Data collection form including patient’s age, patient’s 
weight, sex, patient group (group 1: a group in which the 
triple ID method was used to determine endotracheal tube 
depth, and group 2: the group in which three-finger tracheal 
palpation technique is used to determine the depth of the 
endotracheal tube), length of intubation, tube size, tube 
depth (in the first group, the number on the side of the 
lip based on triple ID formula, and in the second group, 
the number on the lips based on the three-finger tracheal 
palpation technique of the chip), and complications 
(expiratory sounds, exhaustion, nausea and vomiting, loss 
of oxygen saturation, bronchospasm or laryngospasm, 
coughing and respiratory failure). Depending on the type 
of data, data were recorded by direct observation, hearing, 
and use of patient files.

Procedure
Each group consisted of 50 children. Oral medication with 
midazolam 0.5 mg / kg of vitamin 5 mg / kg was used 
in both groups of children. After entering the operating 
room and after the installation of standard monitoring 
equipment, pulse oximetry, ECG, noninvasive blood 
pressure, anesthetic induction in the operating room with 

different (p = 0.00). The two methods were similar in 
the course of intubation, and no complications oc-
curred during intubation.

Discussion and conclusion: Overall, this study 
showed that the use of the three-finger tracheal 
palpation technique was acceptable as a standard 
method and compared with the three-pipe formula, 
the percentage of success was greater (100% ver-
sus 96%). Also, this method has a lower error rate 
than the three-fold method, but the rate of intuba-
tion is three times greater than that of a three-finger 
touch. Of course, considering the low volume of the 
sample, studies with a higher sample size seem to 
be necessary to investigate the possible complica-
tions and confirm the results of this study.

Key words: Endotracheal Tube Intubation, Three-
finger Tracheal Palpation, Laryngoscopy
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Sevoflurane (8%) was done and anesthesia continued in 
the gas flow of 2 liters per minute. After adequate anesthetic 
depth, venepuncture was performed with Angiocate No 22 
and after the injection of thiopental sodium 5 mg/kg, the 
tube placement was begun. In groups, an anesthetist fixed 
the tube using triple ID formula and it was compared with 
the auxiliary auscultation of the tube. Also, the duration 
of intubation was measured and recorded. In the second 
group, an experienced anesthetist using three-finger 
tracheal palpation technique touched endotracheal tube 
from the chip, and after the sense of the tube passing 
through the supra-district, the tube was fixed. The tube 
was then controlled by auscultation of the chip tube and 
the duration of the intubation was measured and recorded. 
The tube was transmitted by an experienced anesthetist 
and was touched by an anesthetist technician in the supra-
standard. Finally, the accuracy and error rates of the two 
methods were compared. The collected data and probable 
complications were recorded and analyzed statistically.
The collected data were analyzed by SPSS software 22 
and the significance level of 0.05. In order to analyze 
the variables in independent groups for quantitative data 
without normal distribution, Mann- U - Whitney test and for 
qualitative data, Chi-square test was used.

Findings

In the first group, out of 50 patients, 33 (72%) were male 
and 14 (28%) were female, and in the second group, out 
of 50 patients, 38 were male (76%) and 12 female (24%). 
The mean age in the first group (triple ID formula) was 3.88 
and in the second group (three-finger tracheal palpation 
technique) was 4.9. Also, the mean weight in the first group 
was 16.07 with a standard deviation of 6.38 and in the 
second group 17.77 with a standard deviation of 5.53. The 
findings of Chi-square and Mann-Whitney tests indicated 
no significant difference between the two groups in terms 
of age (p = 0.64, Mann-Whitney U = 1183), gender (p = 
0.41, = Pearson Chi-Square) and weight (p = 0.38 Mann-
Whitney U = 1125.50).

A total of 100 patients were examined. Two cases of 
unilateral chest echo (auscultation) were observed, both 
of which occurred in the first group, using triple ID formula 
to determine the depth of the endotracheal tube. In the 
second group, the pulmonary auscultation was bilateral in 
all cases (Table 1).

Chi-square test (P = 0.15, P = 0.24 = Pearson Chi-Square) 
indicates that there is no significant difference between 
the two groups in terms of bilateral pulmonary auscultation 
(Table 2). That is, it can be said that the two groups are 
the same in terms of bilateral pulmonary auscultation to 
control the location of the tube.

The mean of tube depth in the first group was 14.79 with a 
standard deviation of 1.24 and in the second group it was 
94.9 with a standard deviation of 1.94 (Table 3).

Mann-Whitney U- test (p = 0.005, Mann-Whitney U-431.50, 
P=0.00) showed a significant difference between the two 
groups in terms of tube depth, so that in the first group 

the depth of the tube was higher than the second group 
(Table 4).

The mean of duration of intubation in the first group was 
17.37 with a standard deviation of 23.3 and in the second 
group it was 21.82 with a standard deviation of 3.77 (Table 
5).

Mann-Whitney test (Mann-Whitney U=487, p = 0.00) 
indicates a significant difference between the two groups 
in terms of the duration of intubation, so that the duration in 
the first group is less than that of the second group (Table 
6 - page 52).

In this study, complications such as bronchospasm or 
laryngospasm, coughing, nausea and vomiting, dementia 
or exhalation and respiratory depression were investigated 
in both groups. As shown in Table 7, the incidence of 
these complications did not occur in the two groups and 
the two groups were the same for the incidence of these 
complications.

Discussion

In this study, which was done in a survey of methods, 100 
patients were randomly divided into two groups and were 
evaluated. The first group included the use of triple ID 
formula for determining the depth of the tracheal tube, and 
the second group included the use of a three-finger tracheal 
palpation technique of chip tube in the suprastanchal touch 
site to determine the depth of the tube. The main objective 
of this study was to compare the appropriate placement 
in these two methods. For this, in both groups, after the 
tubing (tube placement), the pulmonary auscultation was 
used to confirm the correct placement.

The findings showed that there was no significant difference 
between the two groups in terms of age, gender and weight, 
and the two groups were similar in terms of these factors. 
Therefore, it would be possible to judge the results of other 
factors without considering these variables. The unwanted 
side effects that we were expecting such as nausea and 
vomiting, coughing, respiratory failure, inspiratory and 
expiratory wheezing, and bronchospasm or laryngospasm 
did not differ significantly between the two groups and 
the incidence of these complications in either of the two 
groups was not observed. Among other important issues 
examined in this study, was the correct placement of the 
endotracheal tube confirmed by the bilateral pulmonary 
auscultation, and as it was observed, its success rate was 
100% in the three-finger tracheal palpation technique and 
in the triple ID formula was 96%, but in triple ID formula the 
tubing (tube placement) was more rapid than the three-
finger touching group. In the case of examining the depth 
of the endotracheal tube (the distance from the lips), which 
was one of the main factors in this study, it was also found 
that the depth of the three-finger tracheal palpation group 
was clearly less than that of the triple ID formula group.

In the studies, touch technique has been shown to be 
superior to some methods. For example, in the study of 
Mckay WP et al., the chip touch technique was compared 
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Table 1: The pulmonary auscultation indices between the two groups

Table 2: Chi-square test between two groups in terms of bilateral pulmonary auscultation

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.00.
b. Computed only for a 2x2 table 

Table 3: Indices related to mean of tube depth between two groups 

Table 4: Mann-Whitney test between two groups in terms of mean of tube depth
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Table 5: Indices related to the mean of duration of intubation between the two groups

Table 6: Mann-Whitney test between two groups in terms of mean of tube depth

Table 7: Incidence of complications between the two groups

with the method of using the patient’s teeth to determine 
the depth of the endotracheal tube, which touch method 
with a 77% success rate (compared to 57%), led to proper 
placement (11). Also, in the study of Jenes Moll et al., 
by comparing the two methods of touching the cuff and 
the method of using the tube markers, it was concluded 
that in the touch method, the tip of the tube to the carina 
is shorter and this distance is more predictable than the 
method of using markers (10). A study by Okoyama M et 
al. showed that the cuff touch technique was a reliable, 
simple, and fast technique to ensure proper position of the 
endotracheal tube in children (13).

As you can see in this study, the touch method has a lower 
error rate than the triple ID formula. In addition, in the 
touch method, the depth of the tube was less than triple 
ID formula. In the studies, the auscultation method was 
also used to ensure proper tube placement, but the chest 
radiography as a gold standard was introduced to ensure 
proper tube placement (tubing) (1, 2, 4). For example, in a 
study, Koshy S et al., found that using chest radiography 
with 98.5% success is introduced as the preferred method 
for confirming the appropriate placement of the tracheal 

tube at the top of the other methods. In contrast, Anderson 
KH introduces the autistic method as a routine method 
for controlling the placement of an endotracheal tube in 
a review article after introducing reliable methods for 
confirmation of appropriate placement (15).

Finally, it should be noted that among the advantages found 
in this study was the measurement of factors including 
the length of tubing, the depth of the tube and the correct 
placement of the tube and complications such as nausea 
and vomiting, coughing, respiratory failure, bronchospasm 
and laryngospasm. In the mentioned studies, these factors 
were not studied simultaneously. Therefore, it is suggested 
that this should be considered in future studies and perhaps 
by more accurate studies, with higher sample sizes, we 
can get more accurate results. Other suggestions of this 
study for future research include doing studies with higher 
sample size to achieve more accurate results, in the age 
group of less than 2 years and over 8 years, and comparing 
the results with the present study, comparing the three-
finger tracheal palpation technique with other methods and 
studies in patients with non-active surgery and in patients 
with ASA class higher than 1.
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Conclusion

Overall, this study showed that the use of the three-finger 
tracheal palpation technique is acceptable as a standard 
method, and has a higher success rate (100% versus 96%) 
compared to the triple ID formula. Also, this method has a 
lower error rate than the triple ID formula, but the rate of 
intubation in triple ID formula is more than the three-finger 
tracheal palpation technique. Of course, to confirm these 
results, it seems necessary to repeat them in studies with 
a higher sample size.
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Abstract
 

Background: The aim of this study was to investi-
gate the effect of sevoflurane and propofol on pul-
monary arterial pressure during cardiac catheteriza-
tion in children with congenital heart diseases.

Methods: In order to reach the research goals, 80 
patients with congenital heart disease who had  
referred to Modarres Hospital, Iran for cardiac  
catheterization were selected as sample. They 
were divided into two groups for treatment with  
propofol or  sevoflurane. In children in the sevoflurane  
group, anesthesia began initially with higher con-
centrations of sevoflurane  (4-6%) and spontaneous  
respiration by face mask with suitable size and 
gradually the concentration of gas was reduced by 
increasing the anesthetic depth and anesthesia was 
continued with 1 MAC inhaled Sevoflurane based 
on age and individual characteristics of each patient 
and spontaneous respiration. In the other group, 
propofol drug (50-70 μg/ kg/min) was injected by 
perfusion pump. Cardiac catheterization was per-
formed by injection of lidocaine into the catheter  
entrance i.e. the femoral vessel when the anesthetic 
depth reached to Ramsay Sedation Score = 3 and 
BIS = 65-85. Meanwhile, in the groups of sevoflurane 
and Propofol, systolic and diastolic blood pressure 

 
 
 
 
in pulmonary patients was recorded before andduring 
catheterization. T-test was used to analyze the data. 
 
Results: The findings showed that there was no sig-
nificant reduction in systolic and diastolic pulmonary 
arterial pressure in the sevoflurane group in the pre-
test or  posttest, while in the propofol group, systolic 
and diastolic blood pressure were significantly re-
duced in the pulmonary artery. 

Conclusion: According to the results, it can be  
concluded that Propofol is considered more  
appropriate than Sevoflurane for cardiac catheteri-
zation in children with congenital heart disease and  
anesthesiologists can use Propofol as a suitable  
alternative for sevoflurane.

Key words: Congenital heart disease, Anesthesia, 
Pulmonary artery pressure, Clinical symptoms
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Introduction

One of the most common congenital diseases of children 
is abortion of the heart. Among the congenital anomalies in 
infants, the cardiovascular system causes most deaths. The 
incidence of congenital heart disease is approximately 8% 
in 1,000 live births, and if one of the first-degree relatives is 
afflicted with CHD, the incidence reaches  2-6% (Bernstein, 
2,000). Pulmonary artery pressure (PHT) occurs in many 
congenital heart diseases, and the status of the pulmonary 
vascular system is often the key to clinical manifestations, 
period of illness, and curative treatment with surgical 
methods (Barst, 2001; Qureshi, 2002). By definition, 
the increase of 25 mm Hg in average pulmonary arterial 
pressure at rest time and more than 30 mm Hg during 
activity is said to be pulmonary arterial pressure, whether 
it is due to increased blood flow or increased vascular 
resistance (Barst, 2001). The increase in pulmonary 
vascular resistance leads to double-sided or right-to-left 
shunting through a congenital communication defect that 
occurs between the systemic and pulmonary blood stream, 
which is defined as the Isenmenger syndrome, which 
is proven by cardiac catheterization (Bernstein, 2000). 
Patients with PHT may be resistant to medical treatment 
and ultimately progress to cardiac dysfunction and death, 
so assessing the severity of illness and the ability to predict 
the likelihood of death is an important factor in decision-
making in these patients.

The goal of sedation during cardiac catheterization in 
sick children is immobilization, numbness and stability 
in the respiratory and cardiac system (Lebovic et al., 
1992). Induction of anesthesia, intubation and respiration 
through the device during cardiac catheterization may 
result in severe changes in respiratory and cardiac 
indices. For this reason, the use of relaxation method 
for cardiac catheterization while conscious is preferable 
to the general anesthetic method. The anesthesiologist 
plays an important role in this regard (Reich et al., 1989). 
Regarding the inhalation anesthetics, although halothane 
was thought to be a mild inhaler inducing good intubation 
for many years, however, since the introduction of 
sevoflurane in the early 90’s, sevoflurane has been widely 
used instead of halothane (Jellish Et al., 2005). Now, this 
question is discussed as to  whether sevoflurane can 
create conditions for an effective and rapid intubation such 
as thiopental and succinylcholine alone. There are many 
studies suggesting the successful use of sevoflurane in 
the intubation condition (Woods, 2005).

Thwaites et al. (1999) showed that sevoflurane can 
be a satisfactory alternative to the standard method of 
Succinylcholine chloride and Propofol when children are 
under non-emergency conditions. Still, studies in this area 
seem to be inadequate (Woods, 2005).

Propofol is a relatively new intravenous anesthetic. 
This drug is very useful for calming, relaxation, and at 
higher doses, it is a great general anaesthetic. Propofol 
is a sleeping drug with an unknown mechanism and 
is responsible for impaired cardiovascular and is 

respiratory system dependent on dose. It also has direct 
antinociceptive effect, and does not have analgesic effects 
like benzodiazepines (Greff, 1999).
Propofol is used to make calm and conscientious 
sleepiness to induce and to maintain conscious calmness. 
The pharmacokinetics of this drug have made it an effective 
agent for Conscious calmness (Liberman et al., 1985). Its 
mechanism of action is to increase gamma aminobutyric 
acid, activating chlorine canals as a result of the activity 
of inhibitory neurons in the hippocampus. In addition, it 
prevents the release of acetylcholine in the hippocampus 
and prefrontal cortex.

The main benefits of this drug include the onset of fast 
effects, the lack of active metabolites, and rapid liver 
cleansing after intravenous injection (Patterson et 
al., 1991). This medication in elderly patients may be 
associated with a reduction in high blood pressure and, 
consequently, a decrease in tissue hemorrhage and 
oxygenation (Kirkpatrick et al., 1988). Other studies have 
reported hemodynamic impairment of Propofol injection in 
children (Short, 1991). The reduction in hypoproteinemia 
caused by Propofol injection in children at the onset of 
anesthesia may be between 28- 31% (Goh et al., 2005), 
and the reduction in blood pressure induced by Propofol 
injection in cardiovascular patients may be very severe 
(Patrick et al., 1985).

In a study, the effects of anesthesia with ketamine and 
Propofol in children with congenital heart disease were 
investigated for cardiac catheterization (Zeynep Tosun 
et al., 2006). In this study, the amount of intraoperative 
movement in the second group receiving less ketamine 
was slightly higher than the first group, but this difference 
was not statistically significant, while the duration of waking 
patients in the same group was shorter with a lower dose 
of ketamine. In other items, the hemodynamic changes, 
respiratory conditions, and arterial blood gas were the 
same in both groups. The researchers concluded that a 
combination of both doses of ketamine and Propofol for 
cardiac catheterization was effective in these children, 
although children who received more ketamine were 
statistically significantly later awake and conscious, but 
this was acceptable to the researchers.

In another study, the effects of Propofol and ketamine 
were investigated on systemic blood and pulmonary flow 
in children undergoing cardiac catheterization. In this 
study, patients were divided into three groups without intra-
cardiac shunt, with left to right shunt and right to left shunt. 
The findings showed that in all patients, all of the three 
groups who were under continuous infusion of Propofol 
had a significant decrease in the mean systemic arterial 
pressure. In two groups of patients who had cardiac shunt, 
Propofol infusion resulted in a clear reduction of systemic 
vascular resistance and a significant increase in systemic 
blood flow, while the resistance of pulmonary vessels and 
blood flow did not change significantly.

These changes significantly and statistically reduced the 
ratio of pulmonary blood flow to the systemic, resulting in 

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1056 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

a decrease of left-to-right shunt and an increase of right-
to-left shunt. After infusion of ketamine, the mean systemic 
arterial pressure was increased significantly in all groups 
of patients, while the median pulmonary arterial pressure, 
resistance to pulmonary and systemic arteries remained 
unchanged (Zeynep Tosun et al., 2006).

The effects of sevoflurane on pulmonary arterial pressure 
or pulmonary vascular resistance, as well as the possible 
effects on the pulmonary blood flow have been highlighted 
in studies that have mainly been focused on reducing 
pulmonary arterial pressure and reducing pulmonary 
arterial pressure, but these effects on the pulmonary artery 
that has been damaged previously, or pulmonary arterial 
pressure has been increased, it is not so noticeable. In 
the initial studies to evaluate the effects of sevoflurane, 
21 individuals who were healthy and without need for 
surgery were voluntarily subjected to anesthesia with 
sevoflurane, isoflurane or combination of sevoflurane and 
60% nitrous oxide. Studies and performed tests in these 
subjects showed that sevoflurane did not change much 
on heart rate, reduced the resistance of arterial vessels 
and systemic vessels, and decreased the resistance of 
the pulmonary artery and increased blood flow (Hala et 
al., 2016). Alawi Tabatabaei (2016) compared the effects 
of two anesthetic methods with combination of ketamine/
sevoflurane and ketamine/Propofol combination on 
cardiovascular variables in children with diagnostic cardiac 
angiography. They concluded that the use of ketamine and 
Propofol or ketamine and sevoflurane did not significantly 
differ in hemodynamic indexes of patients. However, it 
should be emphasized that patients receiving sevoflurane 
had higher systolic blood pressure and shorter recovery 
time. Regarding the relatively high use of sevoflurane and 
Propofol and the lack of studies in this field, this study aimed 
to investigate the effect of sevoflurane and Propofol on 
pulmonary arterial pressure during cardiac catheterization 
in children with congenital heart disease.

Materials and Methods

The study was a single-blind clinical trial. The research 
population was all patients with congenital heart disease in 
the age range of three months to 12 years and 80 patients 
with congenital heart disease were selected by available 
sampling method who were referred to Modarres Hospital, 
Iran for diagnostic and therapeutic measures under cardiac 
catheterization. The samples were divided into two groups: 
Propofol and sevoflurane.

The sample size was 80 individuals based on similar 
research (p≤0.05) and a test power of 80%. The criteria for 
entering the study included: the age of patients between 
3 months and 12 years old, congenital heart disease, 
stable hemodynamic symptoms, absence of pulmonary, 
renal, hepatic, and co-abnormalities, etc., no history of 
drug allergy or allergies to food, ASA class 2-3, lack of 
infectious diseases and withdrawal criteria included: 
respiratory distress, apnea or a clear drop in arterial 
oxygen saturation, severe hemodynamic impairment and 
need for treatment during catheterization, stable cardiac 
arrhythmia requiring interventional therapy, ventilation 
disorder requiring interventional and respiratory support 

and seizure during prognosis. Ethical Criteria in this study 
was approved by the ethics committee of Shahid Beheshti 
University of Medical Sciences.

After diagnosis of the patient as an appropriate case, 
the necessary explanations were given to the parents of 
the patient about the method of implementation and the 
benefits and possible complications of participating in 
the project, and written consent was obtained from them. 
Intervention was performed without cost to the patient. 
Before the intervention, parents were asked to fill out a 
demographic questionnaire including gender, age, and 
history of previous treatments, background history of the 
disease and the duration of the symptoms.

Regarding moral considerations, the patient’s parents were 
assured that their lack of cooperation with the doctor and 
the hospital would not affect their treatment and all patient 
information would be kept confidential. After entering the 
heart catheterization department, details of the followed 
cases were recorded comprising hemodynamic baseline 
values, such as heart rate, and respiratory rate per 
minute, cystic and diastolic blood pressures, arterial pulse 
oxygen saturation in the room, the presence or absence of 
cyanotype of the child, as well as tests, blood, biochemistry 
and electrolyte and liver enzymes, thyroid and renal function 
tests, as well as those observed in scans and grafts.

The use of any medication or nutritional supplement, a 
history of drug allergy or allergy to food, and other cases 
was also noted and recorded in the patient records. All 
patients were to be NPO according to the age and specific 
characteristics of the period before lung catheterization, in 
which case their parents were provided with explanations 
and warnings. One hour before catheterization, 0.5 mg/
kg oral midazolam was prescribed as a premedication. 
Peripheral venous catheter was embedded before the 
start of the procedure. In children in the sevoflurane group, 
anesthesia initially began with higher concentrations of 
sevoflurane (4-6%) and spontaneous respiration by face 
mask and gradually reduced the concentration of gas by 
increasing the anesthetic depth, and continuous anesthesia 
with 1 MAC of inhalant sevoflurane based on age and 
individual characteristics of each patient and spontaneous 
breathing.

In the other group, Propofol 50-70 μg/kg/min was injected 
through a perfusion pump, and when the depth of anesthesia 
reached the appropriate level (Ramsay Sedation Score 
= 3 and BIS = 65-85), the cardiac catheterization was 
performed with lidocaine injection at the catheter entrance 
i.e. femoral vessels. Systemic hemodynamic symptoms, 
systolic and diastolic blood pressure of the pulmonary 
artery were recorded after catheter entrance into the 
pulmonary artery. In analyzing data, mean, standard 
deviations, frequency, tables and charts were used to 
categorize and summarize the collected data. In the study 
of statistical pre-requisites, considering the number of 
observations in each distribution, the Kolmogorov-Smirnov 
test was used to verify the distribution of data. According 
to statistical hypotheses, paired t- test was used (p<0.05) 
using statistical package version 22. In all analyses, the 
significance level was considered as p <0.05.
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Results
The participants in this study consisted of 35 females (43%) and 45 males (57%). The mean age for sevoflurane was 
0.24 ± 2.1 years and in the Propofol group was 7.4 ± 0.54 years. Table 1 shows the changes in systolic and diastolic 
blood pressure from pre-test to post-test.
 
Table 1: Descriptive statistics of the research

 

Pulmonary artery systolic blood pressure 
The results of Kolmogorov-Smirnov test showed that the distribution of data was normal (P>0.05). In this study, systolic 
blood pressure in patients with pulmonary artery was measured. Then, two anesthetic drugs, sevoflurane and Propofol, 
was imposed on patients under cardiac catheterization depending on the type of group.

Then, the systolic blood pressure of the pulmonary artery was re-recorded. In the next step, the blood pressure of post-
test was compared with pre-test using paired t-test to determine whether a change has been established in pulmonary 
artery systolic blood pressure after anesthetic drugs or not (Table 2).

As can be seen in the table, pulmonary artery systolic blood pressure in the Sevoflurane group in pre-test group was 
227, which was decreased to 224 in the post-test, but this decrease was not statistically significant (Fig. 1, p = 0.725). 
While in the Propofol group, the pulmonary artery systolic blood pressure was 261 in the pretest, which was decreased 
to 232 in the post-test and this decrease was statistically significant (Figure 1, p = 0.008).
 
Table 2: Paired t-test for evaluating pre-test and post-test of systolic blood pressure in patients with pulmonary 
artery disease

 

Pulmonary artery diastolic blood pressure
The results of Kolmogorov-Smirnov test showed that the distribution of data was normal (P> 0.05). The paired t-test 
results are presented in Table 3. As seen in the table, the diastolic blood pressure of the pulmonary artery was 92 in 
the sevoflurane group in the pre-test, which was decreased to 91 in the posttest, but this decrease was not statistically 
significant (Fig. 2, p=0.887). While in the Propofol group, the diastolic blood pressure of the pulmonary artery was 99 
in pre-test, which was decreased to 88 in the post-test and this decrease was statistically significant (Figure 2, p = 
0.001).
 
Table 3: Paired t-test for evaluating pre-test and post-test of diastolic blood pressure in patients with pulmonary 
artery disease
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Discussion and Conclusion
 
The aim of this study was to evaluate the effect of 
sevoflurane and Propofol on pulmonary arterial pressure 
during cardiac catheterization in children with congenital 
heart disease. The results showed that the effect of 
Propofol was statistically significant on the reduction of 
systolic and diastolic pulmonary arterial pressure during 
cardiac catheterization while the effect of Sevoflurane 
was not significant. The comparison of the mean values 
showed that pulmonary artery systolic blood pressure 
was decreased from 261 mmHg to 232 mmHg and the 
pulmonary artery diastolic blood pressure ranged from 
99 to 88 mmHg. Propofol leads to a greater reduction in 
blood pressure than Sevoflurane (Peishun et al., 2016). 
The findings of this study were in line with the results of 
previous studies. For example, Kariman Majd et al. (2006) 
examined the effect of various proportions of Propofol and 
ketamine on hemodynamic changes in patients. Their 
findings showed that the Propofol group experienced a 
greater reduction in pulmonary artery systolic and diastolic 
blood pressure in comparison to the ketamine group. 
Kirkpatrick et al. (1988) also found that blood pressure 
reduction is very intense in the elderly after induction with 
Propofol, and the drop in pressure is lower in the younger 
group. In other studies, the effects of Sevoflurane and 
Propofol have been compared.

For example, Inh et al. (2009) investigated and compared 
inhaled inductive anesthetics and preservation of 
anesthesia (VIMA) with sevoflurane with complete 

intravenous anesthesia (TIVA) with Propofol and 
remifentanil for adrenalin, norepinephrine, cortisol, and 
Glucose and IL-6 plasma in four levels of basal level, 
induction of anesthesia, secretion and separation of the 
device. The findings showed that the levels of glucose, 
cortisol, adrenaline and noradrenaline in the TIVA group 
were significantly lower than the VIMA group. But there was 
no difference between the two groups at IL-6 level. Weale 
et al. (2003) found that in a clinical trial on 49 children 
under the age of 5 years, remifentanil infusion (1 μg/kg/
min and further) can prevent glucose increase associated 
with phase before heart surgery bypass.

There are many hypotheses about the effect of these 
drugs on hyperglycemia during surgery. Studies in pigs 
and humans have shown that sevoflurane reduces insulin 
secretion and, as a result, reduces the use of glucose 
(Tanaka et al., 2005).

Also, anesthesia with sevoflurane in comparison with 
Propofol provides better glycolysis in skeletal muscle cells 
in induction of ischemia with tourniquet (Carles et al., 2008). 
In contrast, Propofol decreases the activity of sympathetic 
nerves (Ebert et al., 1992). Apparently, the mechanism of 
glucose metabolism is different in anesthesia with Propofol 
with anesthesia surgery with sevoflurane (Kitamura et al., 
2009). The probable mechanism of Propofol effect can be 
expressed in such a way that it can inhibit the activity of the 
sympathetic nervous system more than parasympathetic. 
In fact, bradycardia and ascites have been observed 
after induction of anesthesia, which sometimes leads to 
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recommend prescribing anticholinergic drugs at a time 
when there is a potential for vagus stimulation with Propofol 
prescription. Propofol reduces the resistance of peripheral 
arteries and blood pressure, which is most commonly 
observed with the same thiopental value. Vessel smooth 
muscle relaxation by Propofol is essentially related to 
the activity of vascular spasm nerves in the sympathetic 
nervous system. The effect of the negative inotropy of 
Propofol may be the result of inhibition of intracellular 
calcium intake. The effect of Propofol on blood pressure 
may be worse in patients with hypovolemic, elderly, and 
left ventricular dysfunctional patients with coronary artery 
disease. Despite the decrease in blood pressure, heart 
rate often remains fast and unchanged (Reves et al., 
2000). Some studies concluded that cognitive function 
in the sevoflurane group was better than the Propofol 
group in elderly subjects after general surgery (Kheirkhah, 
2014). According to the results of this study, it can be 
concluded that for cardiac catheterization in children with 
congenital heart disease, Propofol is more appropriate 
than sevoflurane. Anesthesiologists can use Propofol as a 
good alternative to sevoflurane.
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Abstract
 

Background: The prevalence of childhood obesity 
has grown at an alarming rate worldwide over the 
last few decades. The negative health outcomes of 
obesity, including the increased risk of non-commu-
nicable disease, morbidity, mortality, and the cost of 
health services, make this condition a major public 
health problem.

Aim: To measure the prevalence and risk factors 
of obesity in children aged 2–12 years in the Abu 
Dhabi Islands, United Arab Emirates.

Methods: A questionnaire was submitted to 274 
mothers with children aged 2–12 years at 2  
governmental ambulatory health care centers in 
Abu Dhabi. This cross-sectional study was conduct-
ed between February 2014 and January 2015.

Results: The prevalence of overweight and obes-
ity among the study population was found to be 
32.8% overall (15.3% and 17.5%, respectively). In 
the study population, 59.1% were of normal weight 
and 8% were underweight. The prevalence of child-
hood obesity was found to be higher among UAE  
nationals than non-UAE-nationals (22.2% vs. 10.4%; 
p = 0.016). We observed a statistically significant  
relationship between obesity and child age (p = 
0.001), with 6.2% of children aged 2–4 years being 
obese compared to 29.2% of children aged 11–12 
years. Parents of the obese children underestimat-
ed the problem. We found that in 84% of normal  

 
 
 
weight children, their parents perceived them as 
having a normal weight. By comparison, only 16% 
of obese children were perceived by their parents 
as obese. This difference is statistically significant 
(p < 0.001).

Conclusion: The prevalence of overweight and 
obesity among children is increasing in the UAE, 
especially among UAE nationals. Moreover, obes-
ity increases with age, and children who are obese 
in the first years of their life will stay obese in their 
late childhood. Most parents of obese children fail to 
perceive their children as obese.

Key words: obesity, children, Abu Dhabi
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Introduction

The prevalence of obesity is rapidly growing worldwide. 
The World Health Organization estimates that 42 million 
children under the age of five are obese (WHO, 2015). 
Based on available data, overweight and obese children 
are more likely to remain obese into adulthood. With the 
increased incidence of obesity in children, more health 
problems are expected in the next generation of adults. 
Cardiovascular diseases, diabetes, joint diseases, 
endocrine disorders, respiratory problems, several types 
of cancer, psychological stresses, and other obesity-
related conditions will be found in the next young adult 
populations. The negative impact of obesity on morbidity, 
mortality, and healthcare costs make this condition a major 
public health problem.

High rates of childhood overweight have been reported in 
many developing countries, including the Middle Eastern 
countries. The UAE is one of the developing countries that 
has gone through a rapid socioeconomic transition over 
the past four decades, leading to fundamental changes 
in the population’s lifestyle, dietary habits, and physical 
activities.

A genetic predisposition is a significant risk factor for 
childhood obesity and overweight, but the global rise in 
the prevalence of childhood obesity suggests that factors 
other than genes are involved. Changes in the world food 
economy and the trend toward a sedentary lifestyle are 
considered the main reasons for this public health problem 
(T. Lobstein, 2004). Increased energy-dense diets that are 
high in fat, particularly saturated fat, and low in unrefined 
carbohydrates, in addition to motorized transport, labor 
saving devices at home, and physically undemanding 
leisure activities are examples of obesity risk factors 
today.

Many people believe that dealing with overweight and 
obesity is a personal responsibility. To some degree they 
are right, but it is also a community responsibility. The 
community has a responsibility to provide safe, accessible 
places for children to play or ride a bike. Schools should 
have daily physical education and provide healthy food 
choices. Mothers should be educated by their doctors 
about the benefits of breast-feeding and how to prevent 
childhood obesity. All these measures are examples of 
how the community can assume some responsibility in 
addressing the problem of childhood obesity.

For children aged 2–19 years, the WHO defines overweight 
as a BMI at or above the 85th percentile and lower than 
the 95th percentile and obesity as a BMI at or above the 
95th percentile for children of the same age and sex. The 
calculated BMI can be plotted on a BMI-for-age growth 
chart to obtain a percentile ranking. These percentiles are 
the most commonly used indicators for assessing the size 
and growth patterns of individual children (WHO, 2015). 
This study aims to determine the prevalence and risk 
factors for obesity in children aged 2–12 years in the Abu 
Dhabi Islands, UAE.

Limitations

The percentage of children aged 6–11 years in the United 
States who were obese increased from 7% in 1980 to nearly 
18% in 2012. Similarly, the percentage of adolescents 
aged 12–19 years who were obese increased from 5% to 
nearly 21% over the same period (CDC, 2015). In 2012, 
more than one-third of children and adolescents in the US 
were overweight or obese (CDC, 2015).

Significant changes in UAE society over the last 30 years 
have brought about profound increases in the number 
of overweight individuals (Al-Hourani HM, 2003). The 
prevalence of childhood obesity in the UAE is surpassing 
the international standards of obesity among children and 
adolescents (A.A. Bin Zaal, 2011). A sample of UAE school 
children found 1.8 times more obese children than in the 
US (Al-Haddad FH, 2000). In the year 2000, obesity and 
overweight among UAE children was estimated at 8.3% 
using data from a UAE National Survey of school-aged 
individuals (Cole TJ, 2000). Another study published in 
2012 specifically in the Emirate of Abu Dhabi showed that 
14.7% of school-aged children are overweight and 18.9% 
are obese. Further analysis restricted to UAE nationals 
showed that 14.2% were overweight and 19.8% were 
obese (A Al Junaibi, 2012).

Comparing the UAE to other Gulf countries, the prevalence 
of overweight was found to be nearly 2–3 times higher 
in both sexes compared to their Bahraini counterparts; 
compared to their Kuwaiti counterparts aged 12–14 years, 
the prevalence of obesity amongst Dubai adolescents was 
1.5–2 times higher (A.A. Bin Zaal, 2011).

Overweight children are at increased risk of being obese 
in adolescence. A study conducted by Al Haddad in 
2005 showed that overweight UAE males increased in 
frequency from 16.4% at age 10 to more than 29% at age 
18, and obesity increased from 6.1% at age 10 to 18% at 
age 18. UAE female children exhibited a different pattern: 
22.8% were overweight at age 10 years, and more than 
27% were overweight at 18 years. Obesity among UAE 
females increased from 7.8% at 10 years of age to 9.6% at 
18 years of age (Al-Haddad FH, 2005).

Al Junaibi identified several independent determinants 
of obesity, including older age, male sex, lack of dairy 
consumption, and higher parental BMI. The same study 
showed no associations with exercise, perhaps due to the 
inaccurate self-reported nature of this variable (A Al Junaibi, 
2012). Another study by Al-Junaibi found that 33.8% of the 
parents of overweight/obese children misclassified their 
child’s weight status, either by underestimation (27.4%) 
or overestimation (6.3%). Misclassification was highest 
among parents of overweight/obese children (63.5%) and 
underweight (55.1%) children (Abdulla Aljunaibi, 2013).

Multiple factors underlie childhood obesity, including diet 
and lack of exercise. Nepper and Chai showed that 40% 
of the food consumed by children and adolescents is high 
in calories and fat, including sugar-sweetened beverages, 
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junk food, and desserts. In a study in which students, 
parents, and teachers were interviewed, all subjects 
confirmed that there are barriers to accessing healthy 
foods in the school and community (Kelly Stott, 2012).

A study of children in the UAE cited cultural and weather 
restrictions as the main reasons for their lack of physical 
activity (Al-Hourani HM, 2003). The study found that although 
there was less watching of television on school days (less 
than 2 hours a day) compared to weekends (3 hours), 
there was no significant difference in energy expenditure 
between school days and weekends. Al-Hourani attributed 
this observation to the high temperatures during daylight 
hours. In addition, Al-Hourani stated that female children 
find it difficult to wear clothes suitable for exercise, which 
may impede their interest in physical activity (Al-Hourani 
HM, 2003). As children grow older, they tend to spend 
less time sleeping and more time doing physical activities. 
However, the same study found that this general trend is 
not true for adolescent females living in the UAE, as the 
time spent sleeping and engaging in physical activity were 
similar between girls aged 11–13 years and 14–16 years. 
In fact, the number of hours spent sleeping was high in 
both groups (Al-Hourani HM, 2003)

Methodology

Study design
This cross-sectional, questionnaire-based study was 
conducted at 2 randomly-chosen ambulatory health care 
centers on the Abu Dhabi Islands: the Al Bateen clinic and 
the Zaafarana clinic.

Study participants
Children aged 2–12 years (n = 274) and their parents 
were recruited from February 2014 to January 2015. 
Children with chronic diseases, children of parents who 
were non-Arabic and non-English speakers, and children 
not accompanied by their parents were excluded from the 
study. The total study population size was estimated to 
be 1,253 based on clinic visits the same months of the 
previous year. The sample size of 291 was calculated 
using a sample size calculator with 95% CI and 5% margin 
of error. The final sample size was 274 after the exclusion 
of 17 subjects because of missing medical records.

Questionnaire
The questionnaire was developed based on those 
used in previously reported studies. The questionnaire 
was divided into three parts: 1) Questions regarding 
family socio-demographic factors and parental factors 
contributing to the development of childhood obesity (8 
questions); 2) Questions regarding the child’s lifestyle, 
including dietary practices, physical activities, and sleeping 
hours (11 questions); 3) Questions regarding physical 
parameters, including the child’s weight, height, and BMI. 
The questionnaire was prepared in 2 versions, Arabic and 
English.

Part 1 of the questionnaire included the ages of the parents 
(20–30 years, 31–40 years, 41–50 years, or above 50 
years), nationality (UAE national or non-UAE national), 

level of education (illiterate, primary school, secondary 
school, or university), family income (very low, not sufficient, 
sufficient, more than sufficient), whether either parent was 
overweight or obese (yes or no), the number of children 
in the family (1–2, 3–4, 5–6, or more than 7), and age of 
the child subject (2–4, 5–7, 8–10, or 11–12 years). Part 2 
included questions regarding the consumption of healthy 
food and junk food (never, rare, sometimes, or always), 
activities including watching TV, video games, iPad use 
(never, 1–3, 4–6, or more than 6 h), exercise (never, 
1–2, 3–4, or 5 or more times/week), and sleeping hours 
(less than 4, 4–6, 7–10, or more than 10 hours/day), and 
parent’s impression of their child’s weight (thin, normal, 
overweight, or obese). Part 3 asked about the child’s weight 
(kg), height (cm), and BMI (number and percentile). A pilot 
study was conducted before finalizing the questionnaire, 
and modifications were made accordingly.

Data collection
All children aged 2–12 years who were accompanied by 
a parent, were approached by a staff nurse to request 
their participation in the study until the sample size was 
achieved. The BMIs were obtained from the medical 
records of all selected participants. Trained, qualified 
nurses working in the ambulatory health service assessed 
the growth characteristics of the children as part of routine 
health care at each clinic visit. They measured the height 
and weight using an electronic scale and height meter. 
The height was measured with the subject in a standing 
position without shoes, and the weight was measured 
while the subject wore light clothing. Growth charts and 
parameters, including BMIs, were recorded by the nurses 
using a computerized system.

Statistical analysis
The data were organized using the Excel software 
program and analyzed using the Statistical Package for 
Social Sciences (SPSS) version 18. The total and sub-
category scores were compared with each other and with 
socio-demographic factors using the Pearson correlation 
coefficient (r) and chi-square coefficient (Χ2). A p-value 
<0.05 was considered indicative of statistical significance.

Ethics approval
The National Institute of Health (NIH) web-based training 
course “Protecting Human Research Participants,” was 
completed to meet the ethics requirements. Approval 
was obtained from the SKMC Institutional Review Board/
Research Ethics Committee (IRB/REC) in February 2014.

Results

Demographic characteristics of participants
This study enrolled 274 participants, 71.9% of whom 
were accompanied by their mothers and 28.1% by their 
fathers. The majority of the parent participants were 31–
40 years old (62.7% of mothers, 56.3% of fathers). The 
cohort comprised 61.2% UAE nationals and 38.8% non-
UAE-nationals. The majority of the respondents (54.4%) 
were university graduates, while 1.1% were illiterate. The 
perceived family income was sufficient in 73.5%, sufficient 
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with savings in 19.8%, and insufficient in 6.7%. Most of the 
participants had 3–4 children (53.3%), while 17.6% had 1–2, 
22.4% had 5–6, and only 6.6% had 7 or more. The age distribution 
of the child participants was almost uniform, with 26.6% age 2–4, 
28.1% 5–7, 25.9% 8–10, and 19.3% 11–12 years. The socio-
demographics of the study population are presented in Table 1.

Table 1. Socio-demographic data

Prevalence of overweight and obesity
The prevalence of overweight and obesity in the study population 
was found to be 32.8% (15.3% and 17.5%, respectively), with 
59.1% of normal weight and 8% underweight (Figure 1).

Parent perception of weight
When asked about their own weight, 52.4 % of the parents 
perceived themselves as normal weight, while 43.6% saw 
themselves as overweight and 2.9% saw themselves as obese 
(Figure 2). 

When asked about their spouse’s weight, 4.1% of 
the parents perceived their spouse as underweight, 
64.9% as normal, 28% as overweight, and 3% as 
obese (Figure 3). The majority of the respondents 
perceived their child’s weight as normal (71.8%), 
while only 15% perceived their children as 
overweight and 2.9% as obese (Figure 4).

Child lifestyle
Of the child participants, 0.4 % slept less than 4 
hours/day, 11% slept 4–6 hours/day, 83% slept 
7–10 hours/day, and 5.5 % slept more than 10 
hours/day. The majority of children spent 1–3 hours/
day watching TV (60.1%), while a minority (2.9%) 
watched TV for more than 6 hours/day. Most of the 
children exercised 1–2 times/week (45.5%), while 
only 11.9% exercised rarely or never (Table 2).

The prevalence of childhood obesity was found to 
be higher among UAE nationals than non–UAE-
nationals (22.2% vs. 10.4%; p = 0.016) (Figure 5).
Obesity and child age correlated significantly (p = 
0.001), with obesity in 6.2% of children aged 2–4 
years compared to 33.3% of children aged 8–10 
years (Figure 6). The parents of 84% of normal 
weight children perceived their child as having a 
normal weight, while 16% of the parents of obese 
children perceived their child as obese. This finding 
was statistically significant (p < 0.001) (Figure 7). 

Most of the children slept 7–10 hours, regardless 
of their weight (normal weight, 81% of participants; 
overweight, 90%; obese, 85.4%) (Figure 8). The 
majority of children spent 1–3 hours/day watching 
TV (normal weight, 63%; obese, 54.2%) (Figure 9). 
Most of the obese children exercised 3–4 times/
week (37.5%), while the majority of overweight and 
normal weight children exercised 1–2 times per 
week (47.5% and 50%, respectively) (Figure 10).

Eating habits
Most children reported a good appetite (44.3%), 
while 11.4% reported never having a good appetite. 
Of the obese children, 39% always had good 
appetite compared to only 15.7% of normal weight 
and 9.1% of underweight children. This difference is 
statistically significant (p < 0.001) (Figure 11). The 
majority of children always ate home-cooked food 
(49.3%), while only 1.5% never ate home-cooked 
food. The majority of children (55%) always ate 
breakfast, while a minority (4.1%) never did. Fruits 
and vegetables were sometimes eaten by 42.3% of 
the children and never eaten by 1.5%. The majority 
of obese children always ate home-cooked food, 
breakfast, and vegetables and fruits (Figure 12, 
13, and 14, respectively). Fast food was eaten by 
53.3% of the children; only 3.7 % never ate fast food. 
Chocolate, chips, and soft drinks were sometimes 
eaten by 49.3% of the children and never eaten by 
0.7% (Table 3) The majority of the overweight and 
obese children sometimes eat these foods (Figures 
15, 16, respectively).
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Figure 1. Prevalence of childhood obesity (2–12-year-olds) in the Abu Dhabi Islands (n = 274)

Figure 2. Parent perception of their own weight
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Figure 3: Parent perception of spouse’s weight

Figure 4: Parent perception of child’s weight
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Table 2: Child lifestyle

Figure 5. Obesity prevalence among UAE nationals vs. non-nationals (n = 274)
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Figure 6: Association between child age and obesity

Figure 7: Parent perception of their obese child’s weight status
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Figure 8: Association between hours slept/day and child weight

Figure 9: Association between hours/day spent watching TV and child weight

 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1070 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

POPULATION AND COMMUNIT Y STUDIES

Figure 10. Association between exercise hours/week and child weight

Figure 11: Association between appetite and child weight
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Figure 12: Association between eating home-cooked food and child weight

Figure 13: Association between eating breakfast and child weight
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Figure 14. Association between eating vegetables and fruits and child weight

 
Table 3: Child eating habits

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 7�WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

Figure 15. Association between eating fast food and child weight

 

Figure 16. Association between eating chocolate, chips, and soft drinks and child weight
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Discussion

Our results show that the prevalence of overweight and 
obesity among children in the Abu Dhabi Islands is 15.3% 
and 17.5%, respectively. Similar results were found in 
another Abu Dhabi study published in 2012, reporting that 
14.7% of children were overweight and 18.9% were obese. 
That study reported that obesity among UAE nationals was 
19.8% compared to 22.2% in this study, conducted 3 years 
later. This indicates that the problem is increasing.
We observed a statistically significant relationship between 
obesity and child age in our study (p = 0.001). The same 
conclusion was reached by Al-Haddad, as discussed in the 
literature review. A similar finding was seen in a CDC report 
that showed the prevalence of obesity in children (6–12 
years old) in the United States was 18% in 2012, indicating 
that obesity is a global public health issue.
Parental participation is a key factor in the prevention and 
management of childhood obesity. Parental perception of 
their children’s weight status was measured in our study, 
and the majority of parents of overweight/obese children 
(84%) underestimated their child’s weight status. In 2013, 
Al-Junaibi found that 63% of parents of overweight/obese 
children underestimated their weight and perceived their 
child as having a normal weight.
Previous studies have shown that the level of education, 
income, sedentary lifestyle, less physical activity, and a 
tendency toward high-calorie diets are factors contributing 
to obesity. These factors were not identified as significant in 
our study, limiting our ability to formulate clear intervention 
guidelines. However, differences between our study and 
other studies, including methodology, sample selection, 
sample size, and design, may limit their comparability.
Our findings provide a warning signal that obesity in children 
has become a major health problem in our country and may 
have further negative consequences in the future. Further 
research is needed to understand the underlying causes of 
this problem and to devise appropriate recommendations 
for its prevention.

Limitations
 
The questionnaire used in this study was not validated, 
which may be a limitation of this study. In addition, the lack 
of previous similar research limits the scope of our analysis. 
Furthermore, the study population we chose (children aged 
2–12 years) is younger than that of most previous studies, 
making comparisons difficult.

Conclusion and Recommendations

The prevalence of overweight and obesity among children 
is increasing in the UAE, especially among UAE nationals 
and in late childhood. Most parents of obese children 
fail to perceive their children as obese. Parents should 
understand the huge problem of obesity and its impact on 
society. Our recommendation is to focus more attention 
on UAE nationals and children during early childhood 
by means of a robust awareness campaign and a health 
education program to prevent obesity. In addition, schools 
and health authorities should work together to improve 
the sports curriculum and find a solution to this problem. 
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Abstract
 

Because various diseases could predispose  
people to psychiatric disorders that lead to numerous  
individual and therefore social problems, the aim 
of the present study was to study the difference 
in psychiatric disorders between students with  
multiple sclerosis (MS) and healthy students. In this 
prospective, causal-comparative type, samples 
were students living in Shahrekord. The number 
of participants, both male and female, was 200 
(100 patients with MS and 100 healthy people); 
healthy participants were enrolled by two-stage 
cluster sampling and the people with MS by non-
random convenience sampling. Symptom Check-
list-90-2 was used to collect data and data analysis  
conducted by SPSS 20. The mean scores  
on psychological disorders and their  
dimensions were significantly higher in patient 
group than healthy group (p<0.05). In healthy group,  
psychological disorders and their subscales 
were significantly higher in women (P<0.05), and  
in patient group, phobia was significantly higher 
in women than men (P<0.05), but no significant  
difference in the scores on psychological disorders 
and theirsubscales was seen between women and 
men in patient group (P<0.05). MS could lead to 
psychiatric disorders and morbidity in both  
women and men.
 
 
 

 
Key words: Multiple sclerosis, 
Psychological disorders, Students, Shahrekord.
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Introduction

Multiple sclerosis (MS) is a chronic and progressive 
disease of the central nervous system in which the 
immune system demyelinates the nerves of the brain and 
spinal cord and therefore nerve signaling is slowed down. 
MS causes blurred vision, dysplasia, muscle weakness, 
loss of balance and coordination, sensation disturbance, 
depression, moderate to severe pain, cognitive impairment, 
forgetfulness, lack of concentration, fatigue, tremor, 
dizziness, and bowel, bladder, and sexual dysfunction. 
There is no definite treatment for this disease (1,2). The 
exact cause of MS is unknown but the most likely ones are 
genetic, immunologic, and viral (3). 

Obviously, mental health plays a significant role in all 
life aspects including physical health; because MS 
affects physical, psychological, and social aspects of life 
adversely, it may lead to several psychiatric disorders 
including depression, anxiety, and high levels of stress (4). 
However, this issue remains insufficiently studied and the 
potentially involved factors should be further investigated 
(4,5). Given the significance of mental health and 
because psychiatric disorders lead to declined individual 
and family functioning and achievements, and therefore 
disequilibrium of individual status, illness, and dysfunction 
of the community (6,7), we investigated the difference 
in psychiatric disorders between students with MS and 
healthy students.

Materials and Methods

The study population of this prospective, causal-comparative 
study consisted of the students living in Shahrekord. A total 
of 200 people, both male and female, were enrolled. One 
hundred of participants had MS and the rest were healthy. 
Healthy participants were selected by convenience, two-
stage cluster sampling. For this purpose, city was divided 
into 36 districts of which 12 were randomly selected. Then, 
systematic sampling was conducted in each district. More 
specifically speaking, every 10th house was chosen after 
a house was randomly selected as starting point (no. 1), 
and then the following selected houses were 11, 21, 31, 
41, etc. Questionnaires were completed by one of the 
household members who were studying at university. 
Besides that, the samples with MS were selected by 
nonrandom convenience sampling. Briefly, we referred 
to the the Multiple Sclerosis Association of Shahrekord, 
and asked the eligible patients who were present there to 
complete questionnaires. Symptom Checklist (SCL)-90-
2 was used to measure psychiatric disorders. SCL-90-2 
is one of the most frequently used scales for diagnosing 
psychiatric disorders in the USA.

This scale, first developed to investigate the psychological 
aspects of physical and mental patients, consists of 90 
items to evaluate psychological problems. This scale can 
also be used to differentiate healthy people from patients 
(8). The subscales of the SCL-90-2 are physical complaint, 
obsessive-compulsive disorder (OCD), sensitivity to 

interactions, depression, anxiety, aggression, anxiety, 
paranoid thoughts, and psychosocialism collectively 
representing the score on psychiatric disorders. The items 
are rated on a 5-point (0-4) Likert scale. To calculate the 
score on psychiatric disorder and each subscale, each 
subscale is first summed and then divided by its respective 
number of items to obtain a mean score. The mean scores 
≥ 1 represent morbidity and those > 3 do psychosocialism. 
A study to investigate the validity and reliability of the SCL-
90-2 for Iranian population, has reported that both the 
subscales and the global severity index of this scale have 
high internal consistency (Cronbach’s alpha coefficients: 
0.75-0.92 and 0.98, respectively) (9).

Data were analyzed by descriptive statistics (mean, 
standard deviation, maximum, and minimum) and analytical 
statistics (independent t-test) in SPSS 20. 

Results

Overall, 59% of the participants were female. The mean age 
of the participants was approximately 25 years (standard 
deviation: 3.750, range: 19-35 years). Eighty one percent 
of the participants were associate’s and bachelor’s degree 
students and the rest master’s degree students.

Table 1 shows the descriptive data on psychiatric disorders 
and their subscales. In patient group, the mean scores 
on physical complaint and phobia were the highest and 
lowest scores, respectively; in healthy group, the mean 
scores on paranoid thoughts and phobia were the highest 
and lowest scores, respectively. The mean scores on 
psychiatric disorders and all of their subscales were higher 
in the participants with MS than healthy participants, 
and therefore, the morbidity associated with psychiatric 
disorders and all of subscales was seen in patient group. 
Besides that, in healthy group paranoid thoughts and OCD 
were seen but psychiatric disorders, their subscales, and 
associated morbidity were not seen (Table 1).  

Independent t-test was used to investigate the difference 
in psychiatric disorders and their subscales between 
patient group and healthy group. There were significant 
differences in the mean scores on psychiatric disorders 
and their subscales between patient and healthy groups 
(p<0.05) (Table 2). Therefore, psychiatric disorders and 
their subscales (physical complaint, OCD, sensitivity to 
interactions, depression, anxiety, aggression, anxiety, 
paranoid thoughts, and psychosocialism) were higher in 
patient group than healthy group (Table 1).

In addition, t-test was used to investigate differences in 
psychiatric disorders and their subscales between males 
and females. Results demonstrated that in patient group, 
the mean scores on psychiatric disorders and the subscales 
OCD, depression, anxiety, and psychosocialism were 
higher in females than males; and the mean scores on the 
subscales physical complaint, sensitivity to interactions, 
aggression, and paranoid thoughts were insignificantly 
higher in males than females (p>0.05). But mean phobia 
score was significantly higher in females than males 
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Table 1. Central indices and distribution of the scores on psychiatric disorders and their subscales in healthy 
people and patients with multiple sclerosis

 
Table 2. T-test results on the differences in psychiatric disorders and their subscales between healthy people 
and patients with multiple sclerosis
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Table 3. T-test results on the differences in psychiatric disorders and their subscales between males and 
females in patient group

Table 4. T-test results on the difference in psychiatric disorders and their subscales between males and females 
in healthy group

(Table 3). In healthy group, the mean scores on psychiatric 
disorders and all of their subscales were significantly 
higher in females than males (p>0.05) (Table 4).

Discussion

This study was conducted to comparatively investigate 
psychiatric disorders and all of their subscales (physical 
complaint, OCD, sensitivity to interactions, depression, 
anxiety, aggression, phobia, paranoid thoughts, and 
psychosocialism) in the students with MS and healthy 
students in Shahrekord, 

Results showed the morbidity associated with psychiatric 
disorders and all of its subscales were present in MS 
patients. In healthy group, paranoid thoughts and OCD 
were seen but psychiatric disorders and other subscales 
of them were not seen. 

Results also indicated that the mean scores on psychiatric 
disorders and all of their subscales were significantly 
higher in the participants with MS than healthy participants. 
This finding indicates that psychiatric disorders and 
their subscales (physical complaint, OCD, sensitivity to 
interactions, depression, anxiety, aggression, phobia, 
paranoid thoughts, and psychosocialism) are higher 
in the people with MS than healthy people. A study has 
shown that patients with MS are likely to develop certain 
disorders such as depression, anxiety, neuroticism, and 
impaired memory and concentration (10). Feinstein 
reported that only 28% of the patients were not diagnosed 
with psychiatric disorders, and these disorders were 
associated with neurological disorders and other aspects 
of MS (11). A study showed that MS patients’ quality of life 
was significantly and directly correlated with neurological 
disability and SCL-90-R score, and mental distress 
significantly declined quality of life (12).
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Hall et al. studied the relationship between cognitive 
functions, somatization, and behavioural coping in patients 
with multiple functional somatic symptoms, and observed 
that the physical symptoms influenced memory and 
psychological and behavioral symptoms. Therefore, our 
study is consistent with the findings of Hall et al. regarding 
higher psychiatric disorders in the people with physical 
diseases and problems. Evidence on the comparison of 
psychiatric disorders between MS patients and healthy 
people is scant, which highlights a strength of the current 
study. Another study has shown that the psychiatric 
disorders are predictors of other psychiatric disorders and 
even influence treatment course in the MS patients (14).

Certain psychiatric disorders in MS patients may be 
disregarded and be influenced by the main treatment. They 
may, therefore, be left untreated (11). This issue should be 
taken into special consideration.   

In addition, in patient group, phobia was significantly 
higher in females than males. Studies have shown that 
psychiatric disorders including anxiety are higher in women 
(15-17). It can be argued that if the women with MS are 
left unsupported by men, their socioeconomic status is 
jeopardized, and they are therefore more predisposed to 
phobia. However, the scores on psychiatric disorders and 
other subscales were not significantly different between 
males and females. In healthy group, psychiatric disorders 
and all of their subscales were significantly higher in 
females than males, which is consistent with other findings 
(15-17)

Conclusion

Development of MS can lead to psychiatric disorders, 
and because MS causes psychiatric disorders and their 
subscales, as morbidity, to increase, then organizations 
such as the Ministry of Health, media, and the Multiple 
Sclerosis Association should take appropriate measures 
to decrease the psychiatric disorders in MS patients to 
help them cope better with MS.
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Abstract
 

Aim: To study difference in self-concept, physical 
self-concept, and time perspective between the  
students with multiple sclerosis (MS) and healthy 
students. 

Material and Methods: The study population of 
this descriptive-correlational study consisted of the  
students living in Shahrekord of whom 200  
people (100 males and 100 females) were selected 
by multistage cluster sampling. Data were collected 
by Sarasota’s Self-concept Scale, Zimbardo Time 
Perspective Inventory, and a researcher-developed 
physical self-concept questionnaire.

Results: Patients’ average scores on the subscales 
negative past, deterministic current, purposeful  
future, and transcendental future of the variable time 
perspective were higher than healthy students’. The 
average scores on the variable self-concept, the 
subscales physical, social, mood, academic, and  
rational of the variable physical self-concept, and 
the subscale positive past from the variable time 
perspective were significantly higher in healthy  
students than patients. Overall, there were  
significant and inverse correlations between 
self-concept, physical self-concept, and positive 
past, between self-concept and negative past,  
deterministic current, and hedonistic current 
as well as between physical self-concept and  
negative past, deterministic current, and transcen-

dental future. There were also significant and direct  
correlations between negative past, deterministic 
current, and hedonistic current as well as between 
self-concept and positive past, purposeful future, and  
transcendental future. In the patients, the females’ 
scores on self-concept, purposeful future, and  
transcendental future were significantly higher than 
males’, and males’ scores on physical self-concept 
were significantly higher than females’. In healthy 
students, the average scores on self-concept,  
positive past, hedonistic current, and purpose-
ful future were significantly higher in females than 
males.

Conclusion: Findings indicated that overall, the 
people with MS, compared to healthy people, 
have negative self-concept and self-concept as 
well as negative attitudes toward their own social 
relationships and moods. They also consider their  
intelligence and talent to be lower and more  
negative compared to those of healthy people, have 
negative attitudes toward their past, and consider 
their lives to be deterministic.

Key words: Multiple sclerosis, self-concept, 
physical self-concept, time perspective, 
Shahrekord students
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Introduction

Multiple sclerosis (MS) is a debilitating neurological 
disorder that is presented with certain symptoms such 
as anxiety, weakness, and declined ability of solving 
problems, and leads to physical and mental disorders 
as well as neuromotor disorders. It is also a chronic and 
debilitating disorder of the nervous system that leads to 
the degeneration of the myelin of the central nervous 
system (brain and spinal cord) and subsequently the 
gradual loss of muscular strength (1,2). MS has many 
adverse physical, mental, and functional consequences 
and leads to different types of deprivation and change in 
lifestyle including dependency on others, sexual problems, 
lack of adjustment to new conditions and social attitudes, 
unemployment, change in familial duties and roles, and 
declined ability to achieve long-term purposes in life, anger, 
depression, anxiety, denial, lack of cooperation, stress 
due to physical complications, feeling of inefficiency and 
insufficiency, and fear of death (3-5). Besides that, MS has 
adverse economic consequences (6). Psychologists argue 
that the most common and important behavioral disorders 
are related to self (7). Self-concept includes coherence and 
unity between feelings, self-conscious and unconscious 
tendencies, understanding and recognition of identity, 
individual values and roles, physical existence, and how to 
understand one’s self, mainly through social contacts with 
other people and experiences (8). Physical self-concept 
is a dimension of self and is considered a constituent of 
self-concept. This dimension consists of different aspects 
and is mainly concerned with one’s perceptions of his/
her own physical conditions or fitness (9). Studies have 
demonstrated that, if the people with chronic diseases 
have a positive self-concept, they adjust more efficiently, 
and if they are uncertain about their new identities, their 
self-esteem declines, which leads to nothing but negative 
self-concept (10,11). Time perspective is the “result of a 
process by which continuous currents of personal and 
social experiences are decomposed or assigned to time 
periods.” (12). This can be influenced by chronic disease 
and lead to certain disorders in the affected individual 
(13).

Given the significance of MS and the effects of psychological 
factors on MS patients’ physical and psychological 
conditions, we conducted this study to investigate 
difference in self-concept, physical self-concept, and time 
perspective between the students with MS and healthy 
students. 

Materials and Methods

The study population of this correlational study consisted all 
patients with MS in Shahrekord in 2014-2015. Sample size 
was determined to be 200 (100 healthy students and 100 
students with MS that had been filed by Shahrekord Multiple 
Sclerosis Association). Healthy samples were selected by 
multistage cluster random sampling and patient samples 
by nonrandom, convenience sampling. Questionnaires 
were given to the 200 participants, the significance of 
the study was explained to them, and they were asked 

to fill out the questionnaires as accurately as possible. 
Data were collected by Sarasota’s Self-concept Scale, 
Zimbardo Time Perspective Inventory, and a researcher-
developed physical self-concept questionnaire.

Sarasota’s Self-concept Scale consists of 48 items 
to investigate six subscales: Physical, social, mood, 
academic, moral, and rational (each with eight items). 
The total score on self-concept is derived by summing 
the scores on the six subscales (14). The physical self-
concept questionnaire used in the present study consisted 
of 10 four-choice items rated on a 4-point Likert scale 
(Never representing 4, a little representing 3, almost 
representing 2, and very much representing 1). The only 
exception is the item number 9 that is rated inversely. It is 
worth mentioning that the score on physical self-concept is 
derived by summing the items; the lower the respondent’s 
score is, the lower level of physical self-concept he/she 
has and vice versa (15). 

The validity of this questionnaire was investigated by 
content validity. For this purpose, the items were confirmed 
by a number of professors and psychologists after they 
were developed. For this questionnaire, Cronbach’s alpha 
was derived 0.904 which is highly acceptable, in addition 
to wording the items accurately and giving necessary 
explanations to both questionnaire administrators and 
respondents.

Zimbardo Time Perspective Inventory, developed by 
Zimbardo and Boyd in 1999, consists of 66 items rated on 
a 5-point Likert scale ranging from Absolutely disagree to 
Absolutely agree. The items 9, 24, 25, 41, and 56 are rated 
inversely (12). After inversing the scores on these items, 
the scores on the items of each subscale are summed and 
then divided by the number of the respective items of that 
subscale. This inventory measures five time subscales, 
i.e. negative past, positive negative, deterministic current, 
hedonistic current and purposeful future. 

Data analysis was conducted by descriptive statistics 
(mean, standard deviation, minimum, and maximum) and 
analytical statistics (t-test) in SPSS 16. 

Results

Overall, 59% of the participants were female. Out of 
women, 60% had MS and 58% were healthy. Out of men, 
40% had MS and 42% did not have. The mean age of 
the participants was approximately 25 years (standard 
deviation: 3.750, range: 19-35 years). Overall, 37.6% of 
the participants were studying in humanities, 28.4% in 
empirical sciences, 8.6% in mathematics and accounting, 
6.1% in foreign languages, 6.1% in fine arts, and 13.2% 
in engineering courses.  t-test was used to investigate the 
difference in self-concept and its subscales between the 
participants with MS and healthy ones (Table 1).

The average scores on self-concept and the subscales 
physical, social, mood, academic, and rational were 
significantly higher in healthy participants than the 
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Table 1. The results of independent t-test regarding difference in self-concept and its subscales between 
multiple sclerosis group and healthy group

Table 2. The results of independent t-test regarding difference in physical self-concept between multiple 
sclerosis group and healthy group

Table 3. The results of independent t-test regarding difference in time perspective and its subscales between 
multiple sclerosis group and healthy group
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participants with MS, indicating that healthy participants 
had better self-concept especially in terms of the above 
subscales. Because the significance level of t-test result 
on self-concept and its subscales was considered less 
than 0.05, this difference could not be accidental and 
was considered significant. In addition, there was not any 
significant difference in the moral subscale of self-concept 
between healthy participants and those with MS. This may 
indicate that the two groups had relatively similar concepts 
of moral values, and good and bad deeds (Table 1).

Independent t-test was used to investigate the difference 
in physical self-concept between the participants with MS 
and healthy ones (Table 2).

The average score on physical self-concept was higher in 
healthy group than the MS group. This finding indicated 
that healthy participants had better concepts of their 
appearances and bodies. Because this difference was 
significant at p<0.001, it was considered significant rather 

than accidental or by chance (Table 2). Independent t-test 
was used to investigate the difference in time perspective 
and its subscales between the participants with MS and 
healthy ones (Table 3).

The average score on total time perspective was 
significantly higher in MS group than healthy group 
(p<0.001). In addition, the average scores on the subscales 
negative past, deterministic current, purposeful future, 
and transcendental future were significantly higher in MS 
group than healthy group (p<0.05). This finding indicated 
that the participants with MS had more negative attitudes 
toward their past, had deterministic attitudes toward life, 
and made greater effort to achieve success. 

In addition, the average score on the subscale positive past 
was significantly higher in healthy participants (p<0.001). 
This finding indicated that healthy participants were 
more optimist about their past. There was no significant 
difference in hedonistic current between the two groups. 
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Besides that, negative past and transcendental future 
were significantly and inversely correlated with physical 
self-concept in MS group, i.e. the more negative attitude 
toward the past one had, the more positive and optimist 
attitude toward his/her own body he/she had; and the 
more transcendental attitude toward the future one had, 
the more negative attitude toward his/her own body 
he/she had. The subscales positive past, deterministic 
current, hedonistic current, and purposeful future were not 
significantly correlated. In healthy group, negative past 
and hedonistic current were significantly and inversely 
correlated with physical self-concept. This indicated that 
the more negative attitude toward the past one had and 
the more he/she enjoyed the current time (risk taking, not 
considering the consequences of an action, etc.), the less 
positive attitude toward his/her own body he/she had.  

Discussion

Overall, self-concept and all of its subscales were 
significantly and inversely correlated with negative past 
in MS group and all participants. This indicates that the 
higher and more positive self-concept and its subscales 
(physical, social, mood, academic, moral, and rational) 
one has, the less negative attitudes toward the past he/she 
has. In addition, in healthy group, the subscales academic 
and rational were not significantly correlated with negative 
past but were significantly correlated with the variable 
self-concept; and the subscales physical, social, mood, 
and moral were significantly and inversely correlated 
with negative past, i.e. the more positive attitudes toward 
one’s own appearance, social relationships, mood, and 
moral values one has, the less negative attitude toward 
the past he/she has. In addition, self-concept and its 
subscales physical, mood, academic, moral, and rational 
were significantly and directly correlated with positive past 
in MS group. In other words, in this group, the higher the 
self-concept and its subscales were, the more positive the 
attitudes toward the past were. Besides that, self-concept 
and its subscales physical, mood, academic, moral, and 
rational were significantly and inversely correlated in MS 
group. 

Results showed that self concept and the subscales 
mood, academic, moral, and rational were significantly 
and directly correlated with transcendental future in MS 
group. More clearly, the higher self-concept one has 
and the more aware of his/her own mood, moral values, 
intelligence, and talent he/she is, the more transcendental 
future he/she assumes for himself/herself.

In our study, the scores on variable self-concept and its 
subscales physical, social, mood, academic, and rational, 
the variable physical self-concept, and the positive past 
subscale of time perspective variable were significantly 
higher in healthy group than MS group.  

Overall, MS challenges the cognitive structure and certain 
psychological domains in the patients (16), and declines 
many self-related domains such as self-esteem and self-
acceptance (17). It is worth mentioning that self-related 

domains are interrelated in MS and change in one of 
them influences other domains as well (18). It has been 
reported that relationship quality and self-concept are 
significantly and directly correlated with illness acceptance 
(19). Regarding physical self-concept, the study of Barak 
et al. showed that lack of appropriate understanding of the 
body in MS patients can be seen even in remission (20). 
The study of Pfaffenberger et al. showed that physical self-
concept in MS patients declined, which was influenced by 
gender (21).

The findings on MS group showed that the average scores 
on total time perspective and the subscales positive past, 
deterministic current, hedonistic current, purposeful future, 
and transcendental future were higher in females than 
males. In addition, in healthy group, the average scores 
on total time perspective and the subscales negative past, 
positive past, hedonistic current, purposeful future, and 
transcendental future were higher in females than males. 
Findings on MS group also showed that the variable 
self-concept and physical self-concept were significantly 
and inversely correlated with age. More clearly, positive 
self-concept and physical self-concept declined with 
increasing age. In addition, positive past was significantly 
and directly correlated with age; therefore, attitudes 
toward the past became more negative with increasing 
age. Time perspective is considered one of the important 
psychosocial factors that are effective on psychological 
distress in MS patients (13). A study with MS patients 
showed that they were ready to assess and to prepare 
for possible adverse outcomes of the illness. They also 
made attempt to use available resources for their own and 
loved ones’ future in the most efficient manner (22). Any 
change in one’s physical self-concept seriously disrupts 
his/her equilibrium. Such changes can be due to illness, 
accidents, or developmental changes in the structures 
and functions of the body’s organs. Psychological self or 
personal identity is composed of perceptual, cognitive, and 
emotional perceptions that one has about himself/herself, 
and sexual identity is also a part of the overall sense of 
a person’s identity and a picture that one perceives of 
himself/herself as a man or woman. Social self is defined 
by the roles that one agrees to do.

Conclusion

Findings indicated the average scores on self-concept 
and its subscales physical, social, mood, academic, 
and rational, the variable physical self-concept, and the 
subscale positive past of the variable time perspective were 
higher in healthy group than control group. Besides that, 
self-concept was significantly and inversely correlated with 
physical self-concept and positive past, self-concept was 
significantly and inversely correlated with negative past, 
deterministic current, and hedonistic current, and physical 
self-concept was significantly and inversely correlated with 
negative past, deterministic current, purposeful future, and 
transcendental future. In MS group, self-concept, purposeful 
future, and transcendental future were significantly higher 
in females than males; and physical self-concept was 
significantly higher in males than females.
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Abstract
 

The purpose of this study was to investigate the 
relationship between coping styles and religious 
orientation with mental health among students of 
Nursing Midwifery Faculty of Zabol. The meth-
od of doing a descriptive-survey research is a  
correlation approach. The population consisted of 
320 students in the Nursing and Midwifery Faculty 
of Zabol. The statistical sample of this study is 175 
people. This number is determined by referring to 
the Morgan table. Sampling method is also sim-
ple random method. The instrument for measuring 
the data was Lazarus’ coping strategies question-
naire (1988), Alport and Ross religious orientation  
questionnaire (1967) and Goldberg and Hiller’s 
mental health questionnaire (1979). The Cron-
bach’s alpha coefficient was 0.89, 0.78 And 
0.83. Data analysis was performed using SPSS  
software. The results of the research show that 
there is a significant relationship between coping 
styles and religious orientation. There is also a 
significant relationship between coping styles and 
mental health.
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mental health
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Introduction

In the present century, the issue of stress and stress 
management has been one of the most important fields 
of research in various sciences, and its impact on human 
life is one of the broadest research fields in the present 
age. Stress, anxiety and coping are the permanent 
components of everyday life. All of us at any moment 
encounter issues that may be stressful. These cases 
include daily disturbances to major events and the degree 
of stressfulness of each item varies from person to person 
(Villada,Hidalgo, Almela, & Salvador,2016).

The methods or strategies that a person uses in dealing with 
stressful situations play an essential role in his/her physical 
and mental health. Evaluation and coping processes and 
cognitive efforts of people and their ability to interpret and 
overcome life problems are effective (Thomas, Cassady 
& Heller, 2017). In the initial evaluation, an individual may 
assess the situation as threatening or vice versa. In the 
second stage, or secondary assessment, the type of action 
that a person must take in relation to that position, and 
the forces and facilities that he / she feels for resolution 
and counteraction. The sense of danger and its extent 
depends on the possibilities that one feels to have, and 
this is related to the information that the environment, life’s 
business and personal characteristics have created for 
him or her. New information may be effective in assessing 
the individual’s situation and re-evaluating it (Vu,2017).

A personality or environmental variable can act as a stress 
regulator by influencing the individual’s dependence on 
specific confrontational strategies. First, it can influence the 
assessment of the meaning of events (threats or lacking), 
and secondly, it can affect the assessment of coping 
resources (Jaser, Patel, Xu, Tamborlane & Grey,2017). 
Coping is a process through which individuals control the 
stress associated with stressors and control the negative 
emotions created by these factors.

In other words, coping with the cognitive, emotional and 
behavioral effort of a person is to control the external and 
internal factors that threaten the person. The concept of 
coping from the past decades has been formally discussed 
in the field of psychology, and over the past years, many 
studies have been conducted on the coping process 
and a variety of coping styles. Adaptive coping allows 
one to grow in a challenging world. The ability to detect 
appropriate emotional responses when confronted with 
stressful events in everyday life creates a positive attitude 
about life events (Skinner & Zimmer-Gembeck,2016). 
People with low emotional intelligence are weaker in 
problem-solving ability and do not have the ability to use 
coping skills in dealing with psychological stresses in 
life. Recent research has shown that the type of coping 
strategies used by an individual affects not only his mental 
health but also his physical well-being (Yeung, Lu, Wong  
& Huynh,2016).

In general, religion has a significant impact on the 
adaptability of individuals and can be used in clinical 
work with clients who seek spiritual psychotherapy 

(Reynolds,2017). The psychology of religion, as we observe 
today, owes its existence to the comparative studies of 
religions in the nineteenth century in Europe. It is said that 
the emergence of psychology studies of religion begins 
with two disciplines of psychoanalytic psychology and 
psychology.  The development of religious studies in the 
field of scientific psychology can be considered a product 
of the studies of Freud and Jung as psychoanalytic in this 
regard, each having a different view of religion. In most of 
his work, Freud considers religion as illusion.  Jung believes 
that all phenomena, including dreams and illusions, are 
reality, and he believes that religious concepts are the 
best explanation of man, and that psychology would not 
be realized except by religion (Koenig, Boucher, Oliver, 
Youssef, Mooney, Currier  & Pearce,2017).

In recent years, numerous studies have been conducted 
on the relationship between religion and mental health. 
These studies have generally shown that there is a positive 
relationship between religion and health (Speed, ,2017). 
But in some studies, vague and inaudible connection 
has been reported between various aspects of religiosity 
and psychological compilation. It seems that religious 
beliefs can have positive and negative effects on mental 
health, and depending on the religious views of a person 
some religions (e.g. worshipping of inanimate objects(e.
g. crystals)  may be quite detrimental to mental health, 
similar events in a person’s life can be considered in a 
completely different way.

Studies and theorizing in various religious fields have a 
long history, but the study of religion began psychologically 
about 100 years ago. The psychology of religion, as we 
observe today, owes its existence to the comparative 
studies of religions in the nineteenth century in Europe. It 
is said that the emergence of religious psychology studies 
begins with two disciplines of psychological analysis and 
physiological psychology (Kato, 2016). Mental health is 
related to emotions, attitudes and human behavior in such 
a way that when a person has good mental health, they 
can usually cope with increasing incidents and daily social 
problems and pursue their goals in life in order to have 
a more effective social function. In fact, mental health 
provides the basis for the development of intellectual 
and communication skills, and promotes emotional 
growth, flexibility, and self-esteem. With the successful 
performance of mental functions and as a result of 
constructive activities, having the right relationships with 
others, the ability to adapt to the changes and dreams 
that are effective with the disastrous events of life, all are 
consequences of good mental health (Ramakrishnan, 
Baccari, , Ramachandran, Ahmed & Koenig,2017). 
Despite the old beliefs of religions, the experts in the 
field of psychology of religion at the theoretical level have 
discussed the effects of religious beliefs on the happiness 
of contradictory views. For example, Freud and Ellis have 
a negative evaluation of the role and effect of religion on 
mental health.  They consider health as the axis of social 
economic development. If the goal of all social policies 
is the welfare of society, the key to entry into society’s 
welfare is firstly the hope of a healthy and decent life,  
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and that it is not possible without health. Development 
without a healthy human is not understandable. According 
to Muller, World Health Organization former chairman, 
“Health, if not everything, is nothing without health.”  In 
public health, increasing acceptance and confirmation 
have been made such that health is determined not only 
by behavioral, biological and genetic factors, but also by 
a range of determinants of economic, environmental and 
social determinants such as safe environment, adequate 
income, having meaningful roles in the community, secure 
custodians, higher education and social support, which 
result in better health and well-being in the neighborhoods. 
The above factors are called “social determinants” (Jain, 
van Hoek, Boccia & Thomas,2017). Considering the issues 
that arose in this study, is there a significant relationship 
between coping styles and religious orientation with mental 
health?

Method

The method of this research is survey.

Statistical population and sampling
The population consisted of students from the Nursing 
and Midwifery Faculty of Zabol; 320 people. The statistical 
sample of this study is 175 people. This number is 
determined by referring to the Morgan table. Sampling 
method is simple random method.

Tools
The Lazarus Coping Strategies Questionnaire (WOCQ): 
It is a 66-item test that was developed by Lazarus and 
Fulkman (1980) on the basis of a coping strategies log 
(Lazarus and Fulkman, 1980), and the wide range of 
thoughts and actions individuals have when evaluating the 
internal or external pressure conditions, are evaluated. The 
test has 8 sub-scales: direct coping, distance, self-control, 
social support, acceptance of responsibility, escape-
avoidance, scheduled problem solving and positive re-
evaluation. The 16 words of this test are divergent, and 
the other 50 are evaluating the individual’s coping style. 
Copywriting strategies revised with copywriting logs 
differ in a number of cases. Firstly, how to respond in the 
original version is yes / no, in the revised version, each 
statement is answered on a 4-point Likert scale (from 0: I 
have not used at all until 3: a lot of it And secondly, extra 
and inaudible phrases have been replaced by other terms, 
and some phrases like worship have been added to the 
questionnaire.

Religious Orientation Scale: According to the Allport 
theory, internal religion, religious, and institutionalized are 
internal. While external religion is an external instrument 
and a tool that is used to meet individual needs such as 
authority and security. The goal of Allport from the inner 
religious orientation is: a comprehensive motivational 
commitment that is ultimate goal and not a means for 
Achieving Individual Goals (Big John 1999). In 1950, 
Allport and Ross produced this scale to measure the inner 
and outer orientations of religion. In the early studies 
on this basis, it was observed that the correlation of the 

external orientation with the inner is 0.21 (Allport and 
Ross, 1967). This scale is graded based on Likert scores, 
the range of which totally disagrees, to totally agrees, and 
gives the answers a score of 1 to 5. Reputation Points 1 
to 12 determine the extent of the exterior orientation of the 
subject and the total score of phrases 13 to 21 of his/her 
internal religious orientation score.

General Health Scale (GHQ): The original form of the 
questionnaire was developed by Goldberg and Hiller in 
1970, and its validity and validity are reviewed several times. 
Chen in the simultaneous evaluation of this questionnaire 
with the Minnesota-Border-Associated Questionnaire-
Boundary Questionnaire was 54.4. In the study of this 
questionnaire, Beck’s disapproval questionnaire, the 
Coefficient of Factor Coefficient of 0.99, reported a mean of 
0.96, the mean sensitivity of the GHQ28 questionnaire was 
0.84 and the mean of it was 0.82. Goldberg and Williams 
scored the total score of 0.95 for the whole questionnaire. 
It has 4 sub-scales that include:

1) Scale of physical symptoms: Includes items about 
people’s feelings about their health, their fatigue feeling 
with physical symptoms, 28 questions in GHQ 1 to 7.

2) Anxiety and Depression Symptoms: Includes those 
related to insomnia and anxiety, in GHQ 28 Questions 8 
to 14

3) Social Function: Means the ability of individuals to meet 
the demands of professional and daily routines. Revealing 
the feelings of people in coping with the commonplace 
items of life, in GHQ28 Questions 15 to 21 

4) Depression syndrome: Includes severe depression and 
suicidal tendencies, and in GHQ28 Question 22 to 28.

There is a score for each scale and a score is related to the 
overall score of the individual. This questionnaire is used 
in Iran, and its internal consistency is verified using the 
Cronbach’s alpha of 87. 87. The GHQ28 form was tested 
on a sample of 80 in 7-10 days that reported a subscale 
score of between 0.50 and 0.81. The sensitivity of this test 
is 0.86 and its specificity is 0.82.

Pearson correlation coefficient and regression were used 
to analyze the data.

Findings

To investigate the relationship between coping styles and 
religious orientation, multiple regressions is used. Results 
are shown on the next page:

POPULATION AND COMMUNIT Y STUDIES
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Results

Table 1. Summary of regression model

Table 2. Analysis of variance

Table 3. Coefficients of regression model variables

Table 4. Summary of regression model

Table 5. Analysis of variance
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As shown in the summary table of the model, the coefficient 
of determination is equal to 0.805. So, it can be said that 
about 81% of variations of dependent variable (mental 
health) are expressed by dimensions of coping styles. In 
the analysis table of variance, the significance level is equal 
to 0.001 and less than 0.05. Therefore, the regression is 
significant. In the table of coefficients of regression model 
variables, it is observed that the significant values for 
system coping, distance and escape-avoidance variables 
are greater than 0.05. Therefore, with 95% confidence, it 
can be said that the coefficient of effect of these variables 
is not significant in the regression model. Also, meaningful 
values for self-control variables, social support seeking, 
problem-solving, and positive re-evaluation are less than 
0.05. As a result, there is a meaningful relationship with 
mental health with self-control, social support, acceptance 
of responsibility, problem-solving, and positive.

Discussion and Conclusion

The purpose of this study was to investigate the relationship 
between coping styles and religious orientation with mental 
health in students of the nursing midwifery faculty of Zabol. 
Results show that about 87% of changes in dependent 
variable (religious orientation) are expressed by dimensions 
of coping styles. To be significant values for distance and 
re-evaluation are greater than 0.05. Therefore, with 95% 
confidence, it can be said that the coefficient of effect of 
these variables is not significant in the regression model. 
Also, meaningful values for system coping, self-control, 
social support, acceptance of responsibility, escape-
avoidance and planned problem solving are less than 0.05. 
As a result, we can say that between self-control, social 
support, escape-avoidance and problem-solving there is 
a meaningful relationship with religious orientation. Also, 
about 81% of variations in dependent variable (mental 
health) are expressed by dimensions of coping styles. 
Significant values for system coping, distance, and escape-
avoidance variables are greater than 0.05. Therefore, 

with 95% confidence, it can be said that the coefficient of 
effect of these variables is not significant in the regression 
model. Also, meaningful values for self-control variables, 
social support seeking, problem-solving, and positive re-
evaluation are less than 0.05. As a result, self-control, social 
support, acceptance of responsibility, problem-solving, 
and positive revaluation there is meaningful relationship 
between good mental health and religious orientation. The 
results of this research are related to results of research of 
Zeidner & Zevulun (2017) as dimensions of the relationship 
between religious orientation and mental health and the 
assessment of religious orientation scale which showed 
that religious orientation has a relationship with better 
mental health and reducing psychiatric disorders and is able 
to to positively predict a positive religious confrontation. 
Also, the relationship between self-esteem and religious 
orientation is positive. The results showed that, in addition 
to the convergence between religious orientation and 
religious coping scale, the religious orientation scale can 
differentiate and distinguish groups with different religious 
orientations. A subject that can be cited as evidence for 
discriminatory validity of this test is conformance.

The current research, like most research in behavioral 
sciences, has been accompanied by limitations and 
problems that identify them for further research and 
attempt to reduce or eliminate these limitations and logical 
problems. Meanwhile, the research results highlighted 
some issues that would be the key to new and upcoming 
research. Here are some of the limitations and issues 
raised in this research:
• Due to the fact that the information gathering tool was 
a questionnaire in this research, all research constraints 
have a questionnaire.
• Some respondents did not respond to the questions 
for some reason, such as secrecy, lack of time, lack of 
sufficient information and other reasons.
• The lack of research culture and low motivation of 
individuals and organizations in conducting research 
projects and lack of cooperation with researchers.

POPULATION AND COMMUNIT Y STUDIES

Table 6. Coefficients of regression model variables
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It is proposed to: Raise the religious interests of students 
in increasing the tolerance of people against the pressures 
and hardships by congresses, councils of guidance and 
counseling and religious programs by the university, creating 
a climate of faith and belief in the university environment 
and supporting students as well as encouraging students 
to establish and participate in religious associations.
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Abstract
 

Determining the course of the disease and its 
changes over time can be of great importance in 
assessing the rate and manner of access to the 
strategies used to control illnesses. 

This retrospective descriptive-analytic study was 
carried out with a survey of patients with tubercu-
losis in the affiliated cities of the Abadan School 
of Medical Sciences during a period of 5 years. 
The required data were collected from the “TB  
Register” software as well as information  
registered by TB health experts. The Kolmogorov 
Smirnov, Independent-T, Mann Whitney U and  
Wilcoxon tests were used for analysis of data using 
SPSS 22- software. 

In this study, 720 patients with tuberculosis were 
studied, of whom 62.9% were male. 73.6% of  
patients lived in urban areas. The prevalence 
of tuberculosis is 22.34 per 100,000 popula-
tion, of which 15.36 per 100,000 is pulmonary  
tuberculosis. Mean age of patients was 41.39 
(SD±17.69) years with a range of 4-92 years.

Considering the fact that tuberculosis is a life- 
limiting disease and is most prevalent in the young 
age group of society, who are considered as the 
main capital and workforce, educating people 
who are at risk can significantly contribute to the  
prevention of disease.

Key words: Epidemiology, Tuberculosis, Abadan
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Introduction

Today, tuberculosis is one of the biggest health problems 
in the world. The disease burden of Tuberculosis (TB), 
the major cause of death from single-agent infectious 
diseases in the world (even more than AIDS, malaria 
and measles), ranks tenth in terms of the global burden 
of disease (1, 2) . One in three people in the world is 
suspected to have been infected with TB, and one person 
is added every second (1, 3). In 2015, 10.4 million people 
worldwide have been infected with TB, with an estimated 
1.8 million deaths. Also, more than 95% of deaths from 
TB occur in low-to-middle-income countries where 75% of 
the cases are seen in the economically active age group 
(15-54 years) (3-5). 

In the last few decades, TB prevalence has decreased 
sharply in Iran; that is to say the prevalence rate decreased 
from 142 cases per 100,000 populations in 1964 to 
12.59 per 100,000 populations in 2015, which indicates 
a decrease of more than tenfold. Further, the highest TB 
incidence rate belonged to the population aged 65 and 
above (3, 6). Since Iran is a neighbor of Afghanistan and 
Pakistan, which are among the countries with the highest 
burden, as well as Iraq (due to its crisis in recent years) 
and the newly independent countries of northern Iran, 
which suffer from a high prevalence of multi-drug resistant 
TB, there is need to pay more attention to the disease (1, 
3, 7). 

Considering the emphasis of the national program of TB 
control of case finding and treatment of patients, it seems 
necessary to identify the distribution pattern of the disease 
and determine its associated factors; thus considering 
this necessity and considering that the city of Abadan 
is adjacent to Iraq, the need for this study is highlighted 
more than before.

Material and Methods

The present study is a retrospective descriptive-analytic 
study that was carried out with a survey of people with 
tuberculosis in the affiliated cities of the Abadan Faculty 
of Medical Sciences during a period of 5 years from 2012 
to 2016. The study was conducted in the cities of Abadan 
(30° 20’21”N 48°18’15” E), Shadegan and Khorramshahr  
respectively with a population of 298,090, 138,480 and 
170,976 that are located in Khuzestan province, southwest 
of Iran.  In this study, patients’ information was collected 
by referring to the health department of Abadan Faculty of 
Medical Sciences and using special software for registering 
patients with TB (TB Register) as well as information 
registered by TB health experts. Individuals included in 
the study were all patients with TB who were identified and 
treated according to the Ministry of Health’s protocol. Data 
collected including age, gender, place of residence, type of 
TB, successful or unsuccessful treatment, death etc. were 
analyzed using SPSS ver. 22. Statistical analysis was 
performed using descriptive statistics (frequency, mean, 
minimum and maximum, number of data and standard 
deviation) to obtain preliminary information.  With regard to 

inferential statistics, Kolmogorov Smirnov test was used to 
determine the normality of variables and the Independent-
T, Mann Whitney U and Wilcoxon tests were used for 
further analysis. To reject or accept the assumptions, P-
value = 0.05 was used and the results were considered 
significant at (P <0.05).

Results and Discussion

Over a 5-year period of research, a total of 720 TB patients 
were identified in 3 of the surveyed cities, of which 18.9%, 
25.3%, 17.5%, 18.1% and 20.3% of TB cases related 
to 2012, 2013, 2014, 2015 and 2016 (Figure 1).  Figure 
2 shows the number of TB cases in the selected cities. 
Of these, 89.7%, 4.2%, 4.3%, 1.3% and 0.4% included, 
respectively, new TB cases, relapsed TB cases, other 
cases,  transmitted cases  and treatment after absenteeism 
cases, and there was a significant difference between 
them.

The mean age of patients with TB was 41.39±17.69 with 
an age range of 4 to 92 years, of which 453 (62.9%) and 
267 (37.1%) were male and female respectively, which 
shows a statistically significant difference. The mean age 
of men and women is 40.31 ± 16.29 and 43.21±19.73 
respectively, which is not statistically significant. The 
results are calculated separately for urban and rural areas 
that show 530 (73.6%) and 190 (26.4%) of them lived 
in the urban and rural areas respectively, which shows 
a statistically significant difference. Table 1 provides a 
summary of the demographic data of TB patients based 
on information obtained from the Department of Health of 
Abadan Faculty of Medical Sciences.

The results of data analysis show that 33.9%, 17.6%, 3.9% 
and 0.7% of the patients were married, single, divorced 
and patients with deceased spouses, and there was 
a significant difference  among them pairwise from this 
point of view; i.e. the number of married people is more 
than single, more than divorced and more than a patient 
with a dead spouse. The data show that the literacy level 
of TB patients is significantly different, with 16.3% of 
illiterate patients, 17.4% of elementary education, 14.3% 
of secondary education, 6.1% of secondary education 
and diploma and 2.1% university degree. The following 
results were obtained with regard to the total number of 
individuals identified: completed the treatment period: 
39.4%, recovery rate: 34.2%, death rate: 7.5%, wrong 
diagnosis: 3.2%, absence from the treatment period: 
4.2%, were treatment failure: 2.8%, transmitted cases: 
0.8% and ongoing treatment process: 7.9%. The results 
of TB treatment shows a significant difference. Of the total 
population, 54 deaths were reported from TB patients, of 
which 70.4%, 20.4%, 9.3% and 9.3% died due to other 
cases, unknown reasons and tuberculosis. There death 
causes differ significantly (Figure 3). In this study, a total 
of 720 TB cases were investigated in Abadan city over the 
past 5 years. The prevalence of TB and pulmonary TB was 
22.34 and 36.15 per 100,000 people, respectively. The 
same prevalence rate was 22.34 and 17.52 per 100,000 
inhabitants in the urban and rural areas, respectively.
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Figure 1: Frequency of TB Patients Referred to Abadan Health Center (2012-2016)

Figure 2: Frequency of TB Patients according to Cities

Figure 3: Percentage of Treatment results in TB Patients Referred to Abadan Health Centers (2012-2016)
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Table 1: The details of demographic characteristics of TB patients referred to Abadan Health Centers
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Figure 4 shows that the prevalence of tuberculosis in men 
and women living in the urban and rural areas was 27.11, 
17.28 and 22.23 12.69 per 100,000 people, respectively. 
The prevalence of pulmonary tuberculosis was 15.36 
per 100,000 people during the last 5 years. The same 
prevalence rate was 22.34 and 17.52 per 100,000 people, 
respectively. Figure 5 shows the frequency of TB patients 
per 100,000 people based on their place of residence for 
different age groups.

The findings of this study revealed that the highest number 
of TB patients is seen in the age group of 30-39 years, 
which is true in both the urban and rural groups, and then 
the age group of 20-29 years is placed in the next ranking. 
Nikbakht et al. in their study in Babol city reported the age 
group of 18-38 years as the group with highest number of 

tuberculosis patients (7). Gholami et al. in a study in Urmia 
found that the highest number of people with tuberculosis 
was seen in the age group of 40 -31 years (8). Noeske et 
al. also reported that most of the  TB patients belonged to 
the age group of 25-34 years in Cameroon(5). In a study 
in Hamedan province, Khazaei et al. (6) reported that the 
largest TB cases occur in the age group over 60 years old, 
which is more consistent with the TB pattern of the whole 
country (7). It seems that the high number of affected 
people in the age group of 20-39 years old is due to the 
high population of this age group and the high prevalence 
of addiction among them. In the present study, the mean 
age of the patients studied was 41.39 ± 17.79 years with 
an age range of 4 to 92 years. Also, men accounted for 
the largest number of patients. In a study in northern Iran 
(9), Babamahmoodi et al. reported that the mean age 
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Figure 4: Tuberculosis incidence rate in Abadan Health Centers (2012-2016)

Figure 5: Tuberculosis incidence rate in Abadan Health Centers (2012-2016) according to living place
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for women and men was 50.57 and 51.14 respectively, and 
the majority of patients were male. Fronti and Hoa have also 
reported a higher incidence of the disease among men in 
their studies (10, 11). In a study in France, Cavalli reported 
a mean age of 40 years for patients (12). According to 
World Health Statistics, men were affected by the disease 
more than women(4). In a study, the most patients were 
affected by new cases of disease (89.8%). Hoa et al. 
(11) also reported the highest incidence of new cases. 
In general, the prevalence of the disease and pulmonary 
tuberculosis in this study was 22.34 and 15.36 per 100,000 
people respectively, which was higher than the average 
prevalence of tuberculosis in the whole of Iran(3), which 
is 12.6 per 100,000 people for all TB cases and 8.57 per 
100,000 for pulmonary tuberculosis. The prevalence rate 
reported in Cavalli et al.’s study (France) (12) and Fronti’s 
study (Italy) is 8.7 and 7.42 per 100,000 people, respectively. 
 

 Conclusions

Considering the fact that tuberculosis is a life-limiting 
disease and is most prevalent in the younger age group 
of society that is considered as the main capital and 
workforce, educating people who at risk can significantly 
contribute to the prevention and spread of disease.
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Abstract
 

Background: The people of Yazd living in central 
Iran are well-known as a religious society with 
powerful spiritual beliefs while some of them also 
believe in several superstitions which affect their 
interactions, decision-making, loyalty to familial life, 
tolerating life problems, and finally, family health 
and stability.

Objectives: This qualitative study was conduct-
ed with the purpose of exploring the experi-
ences of family and marriage experts and also 
couples’ experiences with religious beliefs and  
superstitions running in families.

Materials and Methods: Data were collected via 
digitally audio-recorded deep semi-structured inter-
views with 9 experts of family and marriage and 4 
couples living in Yazd (Iran). The participants were 
selected using purposive sampling. The analysis 
was interpreted through directed content analysis 
methods. 

Results: Using the data obtained from 17 partici-
pants, two themes with 7 subthemes emerged. 

The main theme of “spiritual beliefs” including the  
categories of praying, spiritual mediation, effec-
tive spirituality and spiritual forgiving and also the 
main theme of “superstition” including the catego-
ries of wrong beliefs, resorting to superstitions for 
fleeing from life problems, and imposed traditional  
marriage were conceptualized.

Spiritual beliefs and superstitions are among the 
major factors affecting the stability or instability 
of families. In the case of reduced control on life  
affairs, some families resort to spiritual beliefs while 
some others turn to superstitions.

Conclusions: Families could be trained to find 
some correct and suitable solutions along with  
reinforcement of spiritual beliefs to cope with the 
use of superstitions in solving familial life problems 
and increase family health and stability.

Key words: Family; Health; Stability; Spirituality; 
Beliefs; Superstitions 
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 Background

Family is a social institution with various biological, 
economical, legal, psychological, and sociological aspects 
which forms the most fundamental social foundation 
reflecting social orders or disorders (1). Indeed, the family 
unit is one of the most important factors affecting community 
health of which underpins society (2). The increased rate 
of divorce in the present community of Iran and Yazd, 
central Iran, necessitates the investigation of the factors 
influencing couples’ compatibility and family stability. One 
of the factors affecting family stability is spiritual beliefs 
which may affect familial interactions, decision-making, and 
loyalty or adherence to familial life. The role of these beliefs 
is of utmost importance in the incidence and resolving 
of marital disputes and disparities (3). Family stability is 
related to several factors one of which is spiritual well-
being (4). Spirituality is used as a compatibility mechanism 
in reaction to life pressures and other daily difficulties such 
as familial disaster, disease, and mourning (5). Adherence 
to spirituality and religion is an important factor in marital 
stability and satisfaction. On the contrary, the greater the 
disparity in the couples’ spiritual beliefs, the greater their 
discrepancies (6).

 Moreover, adherence to spirituality in couples can produce 
reciprocal respect and confidence while lack of adherence 
to spirituality leads to irresponsibility in the couple’s 
behavior, thereby resulting in reduced marital satisfaction 
(7). Unfortunately, parallel to deep spiritual beliefs, some 
superstitions with a tinge of spirituality have imposed 
themselves on families. The Iranian territory has been 
invaded by many different nations, specially the Mongols, 
over past history. One notorious gift of these invasions has 
been the prevalence of superstitious beliefs specifically 
in the cultural domain which have been transmitted to the 
succeeding generations as well. Superstition is an attitude 
or behavior striking the mind of an individual on the basis 
of fear, threat, habit, and some unknown causes to prevent 
unfavorable events. This behavior is not founded on the 
basis of logical action and cause-and-effect relationships. 
Although increased education and the public culture of the 
community leads to decreased superstitious beliefs, it must 
be emphasized that even modern humans cannot reject 
superstition entirely or free themselves from it practically 
(8). Given that the Iranian nation, specifically the people of 
Yazd, are a well-known religious community with powerful 
spiritual beliefs and values and at the same time some of 
them hold superstitious beliefs, these two factors affect 
the intra-familial relationships influencing significantly 
the stability or instability of the family. Consequently, it is 
mandatory to note the effect of spirituality and superstition 
on their performance in studies on family. The concepts 
related to this field should be analyzed carefully and this 
is only possible via qualitative studies since these types of 
studies enable the researchers to enter the internal world 
of the participants and determine the concepts formed in a 
culture, and their related variables, and explain them (9). 
 

 Objectives

The present study aims to identify and describe the spiritual 
beliefs and superstitions among the families in Yazd to 
pave the way for future studies aimed at stabilizing and 
empowering the family foundation. To do so, this study was 
conducted using directed content analysis on the basis of 
the constructs of McMaster’s model.

 Materials and Methods

This local study was conducted as part of a multi-centered 
larger study on determining the experiences of experts in 
family and marriage and also the practical experiences 
of couples in Yazd, Iran. It tried to identify and describe 
the spiritual beliefs and superstitions among the families 
on the basis of McMaster’s model using directed content 
analysis in 2016. Sometimes, there are the results of 
previous studies on a phenomenon that are not complete 
or require more refinement or description. In this case, the 
researcher decided on directed content analysis (10) . The 
goal of directed content analysis is to validate and develop 
the conceptual framework of the theory or to expand the 
theory itself. The directed content analysis enjoys a more 
structured process than other content analysis methods 
(11,12).

Since McMaster’s model is one of the effective and suitable 
models for investigating the  performance of families in Iran 
which can be used to prevent familial and marital  problems 
round the country (13) , it was applied in this study. 

The participants of the study included 9 family experts with 
a mean work experience of 14.2 years and 8 espouses in 
Yazd, Iran, selected on the basis of purposive sampling 
method. 

In this method, the researcher selects individuals who are 
equipped with a rich experience in the subject under study. 
The participants were chosen from among the family and 
marriage experts on the basis of three inclusion criteria: 
holding a PhD or MSc degree, having at least 5 years 
of work experience as consultant and treatment of the 
couples and families, and  inclination for participation. The 
couples were, furthermore, selected on the basis of the 
following criteria: enjoying complete awareness, negative 
history of affliction with major psychological disorders, and 
inclination for participation. 

The data were collected using semi-structured and 
deep interview on the basis of McMaster’s model. At the 
beginning of the speech, we prepared a general question 
such as “Please relay your experiences of one day in your 
routine daily activities” .Then there were some questions 
to cover criteria in attitude, for example: “Which problem 
have you faced recently and how did you approach it in 
your family? ”or “what is the role of spirituality in your life?”. 
Of course, the sentences were not previously defined, 
and we tried to use their own words. Next questions were 
asked during the interview process. Having obtained the 
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required permission, all the interviews were recorded and 
then completely transcribed at the end of each interview 
and analyzed using directed content analysis. The average 
duration of the interviews was between 45 to 60 min which 
were performed with appointments made beforehand in 
the locations at the experts’ workplace or in the center de-
termined by the couples which  the participants felt were 
convenient and in a quiet and pleasing atmosphere. The 
criteria for stopping data collection from the samples was 
data saturation when no new data could be extracted from 
the participants any more. 

This study used descriptive content analysis which includ-
ed the following: 
Transcription of the whole interview immediately after its 
completion, reviewing the whole text for arriving at a gen-
eral understanding of its content, determining the seman-
tic units and the primary codes, classification of the similar 
primary codes in more comprehensive categories and de-
termining the main theme of the categories (14).
  
1. Data Analysis
The analysis process was repeated with the addition of 
each interview and the codes and categories were refined 
and improved. The reliability and validity of the data was 
established using sufficient participation, close interaction 
with the participants, variety in the participants regarding 
age, gender, work experience, etc., data integration, re-
peated review of data, data review by the participants, and 
ethical perspectives of outsider observers. Also we select-
ed couples from different socioeconomic areas. Besides 
an individual analysis, we did a total analysis by combin-
ing interviews. This was difficult and time consuming, but 
increased external validity.

2. Ethical Issues
This study was approved by the ethics committee of Health 
School of Shahid Sadoughi University of Medical Sciences, 
Yazd, Iran (approval code::IR.SSU.SPH.REC.1395.52). 
All participants in the study were assured of the confiden-
tiality of their personal information and absence of any 
constraint to participate in the study. Because our study 
was qualitative and  conducted based on interview with 
the participants, they entered the study with their consent 
and desire. Our interviews did not contain any individuals, 
name. 

 Results

We analyzed 17 semi-structured interviews that were con-
ducted with 9 family experts (FE) and 8 espouses (E) in 
Yazd, Iran (Table 1). With the use of purposive sampling 
method, we identified 2 main themes and 7 subthemes 
(Table 2).

The results of the themes of “spiritual beliefs” are as  
follows: 
1. Praying 
   …I say my prayers and cry whenever I face difficulties, I 
pray to God to make me patient so that I can tolerate the 
disasters…” (woman 1). 

2. Spiritual Mediation 
   …my daughter says: why does not daddy say his prayers? 
When I reach the age of religious puberty, I should say 
my prayers. I say you can ask it from your Quran teacher 
when you go there…” ( woman 2 ).
 
3. Effective Spirituality
   One of the experts said:”…religious beliefs prevent peo-
ple from retaliating. Even if they do not do a good thing to 
you, they do not do a bad thing against you, either. This re-
duces the marital tensions. Spiritual beliefs affect the whole 
life, breeding of children, and relations with the spouse’s 
family or with our own family…” ( expert doctor 9) .

 4. Spiritual Forgiving
   …but when matters of faith play a role, she says: though 
my husband is not that generous, he has other good fea-
tures which overcome this weakness. Or when she sees 
that her husband commits a mistake, if she says you did 
this wrong thing, so I do the same to you, they put them-
selves in a pickle….religious beliefs hinder these types of 
affairs…” ( expert 8 ) .

Moreover, the results of the theme of “superstition” were 
as the following:

5. Wrong Beliefs
…we have different types of couples; in many cases the 
educated wife wants to work outside 
home, but the husband opposes her and prevents her 
working outside due to his own wrong 
beliefs. He insists that she should just do the housework 
and be a housekeeper…” ( expert doctor 5 ). 

6.  Writing Talisman, Doing Black Magic, and Seeing 
the Fortune-teller
…some families are not at all familiar with the new psy-
chological approaches; they use the local therapists su-
perstitiously like fortune-telling, performing black magic, 
going to the soothsayer, augur, …they follow hundreds of 
incorrect treatments and finally after failure, they turn to us 
when it is too late…” (expert doctor, 5 ).

…many attendances in recent years have been related to 
sexual disorders which, as they are taboo, they turn to the 
specialists less frequently and seek treatment from tradi-
tional therapies and talisman writing…” ( expert 2 ) .   

7. Traditional Imposed Marriage
One of the experts asserts in this regard: “…this morning 
a young boy and girl came to me to have a pre-marriage 
consultation. To me, they were not a suitable couple to get 
married as they had opposite personality poles. The girl’s 
family told their daughter that the boy is not an addict and 
says his prayers regularly as a Muslim and you must ac-
cept to marry him. The girl says that she does not like him 
for his job and education. She says that her family do not 
allow her to express her heart-felt beliefs and feelings…” 
(expert 8) .
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Table 1: Participants Characteristics

 
Table 2: Identified Themes, Subthemes and Subcategories
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Regarding obligatory adherence and loyalty to marital 
relations, one of the experts said:

“…extramarital relations means that a man or a woman 
who has formal ethical commitment and is obligatorily 
bound to their marital life, is attracted to an alien person 
for some reasons and forms an emotional relation with 
that individual, so they form a cold feeling towards their 
spouses…” ( expert doctor , 7 ).

Discussion

On the basis of the findings of this study, it seems that families 
seek resort to several solutions to resolve their familial 
disputes and disparities. In this respect, some families 
resort to spiritual beliefs while others resort to superstition. 
The presence of spirituality exerts a significant effect on 
family stability. Faith in God makes the individuals’ attitude 
toward the whole existence meaningful and purposeful. 
On the other hand, it causes people to acquire internal 
consistency and equilibrium. This is the origin of many 
disputes and discrepancies in families. Also, adherence 
to spirituality plays a pivotal role in marriage stability and 
marital satisfaction. The greater the spiritual discrepancy 
of the couples, the greater their disputes (6). Numerous 
studies have emphasized the efficacy of spirituality in 
marital satisfaction and reinforcing the relations between 
couples (15-18). Demaris et al. (2010) stated that religion 
is the most important parameter in understanding between 
the couples and lack of spiritual homogeneity makes the 
wives depressed and anxious indicating that women are 
more deeply affected by this religious inequality (19). 

This study showed that the family members, specifically 
women, resort to praying to relieve their mental pain. Praying 
is a spiritual activity and for many it is a religious activity 
(20). The families in Yazd, especially women, pray to God 
to solve their problems and ask Him to bestow patience on 
them. They also pray to God to promote their resistance 
against disastrous difficulties. It is not a new phenomenon 
to believe that spiritual beliefs and praying can be effective 
in individuals’ psychosomatic improvement. The pure 
heart-felt faith in God may even cure a fatal disease and 
save the patient’s life in a miraculous manner. The history 
of praying, its intrinsic origin, and an analysis of the jargon 
of praying displays the fact that the language of praying is 
an international one and is shared by all human beings. 
It needs no training and the intelligence for it is equally 
latent in all races of humans in all places and at all times 
(21). In this study, asking for others’ help in matters of 
faith (asking faith-related questions) was a manifestation 
of spiritual mediation. The mother advised her offspring to 
ask her faith question from her divinities teacher since she 
was not able to answer her daughter’s question. In this 
regard, Morse (2009) declares that asking faith questions 
from a clergyman is an art since listening to the speeches 
of a person who is talking about sacred spiritual matters 
requires creative attention to the subject. The spiritual 
individuals have no expectations to compensate for this 
spiritual guidance because they believe that God is there. 
Humans are not seeking the philosophy of these questions 

when they ask it, rather, they want to know the position of 
God in their life. Ultimately, when the internal emotions and 
spiritual doubts of a person are deeply discovered, their life 
environment becomes safe and full of mercy (22).    

Another subcategory of the theme of “spiritual beliefs“ 
in this study was “effective spirituality” (adherence to 
spirituality is manifested as better management of familial 
life). Being concerned with spirituality and religion increases 
individuals’ resistance against life problems. Several 
studies indicate the significant effect of spirituality on 
increased marital stability and satisfaction (23-26). Given 
that the Iranian nation, especially the people of Yazd, are 
particularly religious, so, spirituality plays a major role in 
the relations among the family members. 

Another a subcategory of the theme of “spiritual beliefs” 
is “spiritual forgiving”. In the present study, forgiving the 
spouse’s faults and weaknesses due to adherence to 
spirituality and avoiding retaliation are manifestations of 
spiritual forgiving. The religious beliefs and actions enable 
the person to internally control themselves physiologically, 
cognitively, and emotionally to be able to accept the 
responsibility of their actions in conflicts. From the inter-
personal point of view, spirituality creates conditions that 
make the person attend to God at times of anger and avoid 
opposition to their spouse and, thus, ignore their faults 
and weakness. Relation with God plays an interactional 
and compensatory role in marital relations. Of course, the 
marital satisfaction could be promoted and disputes could 
be resolved with self-knowledge. It can change the deficient 
attitude towards existence and give a new meaning to life. 
It further creates intuition towards one’s behavior, corrects 
the thoughts and illogical expectations, and increases 
compatibility and forgiving between the couple (27).

A further concept discovered in this study was superstition 
and unwise beliefs running in families. According to Bidney 
(1953) superstition is defined as a kind of fear based on 
illogical or mythological beliefs which usually originate 
from some taboos (28). Wagner (1928) also refers to 
superstition as illogical or unwise beliefs (29). Thalbourne 
(1977) defines superstition as a belief which if enacted, 
brings up either happiness or misery, while there is no 
generally accepted or logical basis for such a belief (30). 

Moreover, Peltzer (2003) states in this regard that 
although the logical method is emphasized for preventing 
the incidence of events, sometimes the illogical method 
is adopted in the literature of every nation (31). In fact, 
superstition is a wide range of beliefs and behaviors that 
occur on the basis of the property of establishment of 
some incorrect cause-effect processes due to ignorance, 
fear of the unknown, belief in black magic or fortune or an 
inaccurate perception. This behavior has acquired a high 
position in the folkloric culture and psychology (32).

Additionally, in this study, with respect to incorrect beliefs, 
manifestations such as the incorrect beliefs of the husband 
towards the wife’s working outside home and lack of social 
activity of women due to the superiority of the traditional 
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attitudes specially in low-educated families were achieved. 
Also, the manifestations of “imposed marriage” included 
“disliking the husband due to traditional marriage, 
continuation of relations with another person for pro-
marriage emotional relations, and obligatory adherence to 
marital relations after marriage”. Other superstitious beliefs 
of people included: seeing the soothsayer and fortune-teller 
to create love and remove the marital disputes, believing 
in the detrimental effect of the evil eye in creating marital 
dispute, burning wild rue seeds in fire to counteract the evil 
eye, and believing that the girl should enter the husband’s 
house with a white veil and leave it in a white shroud.

It appears that in conditions that families’ ability for 
controlling life affairs and reducing life problems is 
decreased, some of them resort to spiritual beliefs to reach 
internal tranquility and to increase their tolerance against 
difficulties while some other superstitious individuals seek 
treatment in actions like writing talisman, black magic, and 
seeing soothsayers and fortune-tellers.

Conclusion

Spiritual beliefs and superstitions are among the major 
factors affecting the stability or instability of families. In the 
case of reduced control on life affairs, some families resort 
to spiritual beliefs while some others turn to superstitions. 
So, families could be trained to find some correct and 
suitable solutions along with reinforcement of spiritual 
beliefs to cope with the use of superstitions in solving 
familial life problems and increase family stability. 

Limitations
The participating couples were selected based on the goals 
of our study, therefore, may not  represent  all of couples’ 
experiences of  family health and stability. Also, the experts 
within the study were selected due to their willingness 
and availability to participate in the study. Therefore, it is 
possible that those who chose to participate in the study 
are those who are more enthusiastic and committed to the 
study. 
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Abstract

Self-actualization is the basic tendency of any  
person to realize their abilities more and more, and 
toseek perfection, and to realize all their talents and 
comprehensive mental growth in a coordinated and 
uniform form, as well as a desire to be creative in 
all means. In the present study, we have attempted 
to examine the concept of self-actualization from 
the perspective of Islam (Quran and Hadith) and 
psychology with an emphasis on (Maslow, Rogers) 
using a library (descriptive-comparative) method. 
For Islam, self-actualization means to achieve per-
fection and divine revelation. Based on the verses 
and hadiths, this growth does not have boundaries 
and the human can progress with will and effort. 
From the perspective of humanist psychologists, 
humanists are those who seek to be strong and 
successful in private life, to be creative persons in 
the community and to  support others, and these 
people seek perfection and are self-made humans 
called self-actualized people in humanistic psy-
chology. The result of this research is that there 
are differences and similarities between the two 
views. Both psychology and Islam consider meet-
ing the needs of human progress, but Islam sees 
perfection dependent on divine revelation and is 
basically different from psychology in this respect. 
Another difference is that in Islam, Allah (God) is 
the base and axis of all things and the only way to 
achieve self-actualization is getting close to God. 
However, from the perspective of psychology, the 
human being is considered an independent and 
unique creation that pays attention to himself and 

 
 
 
his own demands, and does whatever he deems 
good. Therefore, psychology defines human as his 
goal and end, and that achieving self-actualization 
and perfection is exclusive only to the human area, 
while according to Islam, perfection is possible 
only in the light of God. Similarities such as humili-
ty, tolerance, respect for other human beings and a 
sense of responsibility towards others can be not-
ed in the two views. Finally, regarding the similar 
characteristics of the self-actualized people in the 
two approaches it can be said that Islam is more 
comprehensive than the view of Humanists . Then 
the concept of self-actualization and perfection in 
Islam has a special state compared to the view in 
psychology, and involves all aspects of life. 
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POPULATION AND COMMUNIT Y STUDIES

Introduction

The concept of self-actualization has been considered 
in its own way since the ancients (by the ancient Greek 
philosophers). The concept “eudaimonic” refers to a type 
of well-being that is beyond human efforts to get pleasure 
and to avoid of pain, that is hedonistic well-being. During 
the formation of modern psychology in the late eighteenth 
century, self-actualization was conceptualized as an 
expression of “eudaimonic”. In this view, people are ready 
to undergo stress in order to achieve  their growth and 
development. For example, consider a person who 
tolerates light smoke for hours, but does not miss a moment 
of study, or a person who tolerates hunger for fasting. 
The term self-actualization is everyone’s fundamental 
tendency to realize their abilities. Self-actualization in 
its main and classic concept was first discussed and 
examined by “Kurt Goldstein” (German psychiatrist, 1965). 
Goldstein introduced a dynamic view of humans, and by 
suggesting the organismic theory and the emphasis on 
unity, harmony and balance, considered a healthy human 
personality as an organized, harmonious and entire unit 
(Tilier and Alberta, 2008). Goldstein calls the fundamental 
motivation of a person as “self-actualization” that is a 
general and prevailing motivation, and believes that man 
attempts constantly and in every possible way to discover, 
realize and actualize his natural capacities and talents, 
and shapes his life with this specific purpose (Shamloo, 
2003). He defined self-actualization as a strong innate 
ability available in any person that causes prosperity of 
his positive talents. Goldstein believed that man has to be 
fully consistent with the surrounding environment and his 
life to achieve great success, and where the environment 
and life hits humans heavily every day (e.g., it causes 
disease), people should try to improve their methods of 
coping with such problems, so that they could get closer 
to the boundaries of self-actualization (perception and 
activation of all personal talents) (Kaplan, 1986: 545). 
Psychologists have different definitions for this concept. 
Maslow and Rogers continued discussions on self-
actualization. They did not have much belief in scientific 
method and for this reason, the concept of self-actualization 
made by them was so subjective that it has been criticized 
by most scientists in this respect. Religion is essentially 
dealing with the non-objective symbols, and expresses 
the feelings, values and hopes of the faithful people, or 
organizes and gives order to the interactive flows between 
humans and external objects, or gathers the collection of 
minds and objectives, or shows the context of this total 
(Hamilton, 1999, 15). Religiosity is to accept all or part of 
the ideas, ethics and all religious orders in a way that a 
religious person sees him/herself committed to comply 
with and respect this collection. (Yagmaei, 2001:190). 
Religious is a person who follows a religion both in theory 
and action, with knowledge of its principles and rituals, 
so that such following affects his/her religious and non-
religious life (Anavari, 1994). The ultimate goal of humans 
is achieving happiness and perfection, and that perfection  
is nothing but the realization of the real needs of man 
and his abilities and real talents. In other hands, the real 
perfection of man is a result of his conscious and voluntary 

movements, and definitely doesn’t have a compulsive and 
unconscious aspect.  In this context, man has to move 
through the determined way called “ways of peace” (Surah 
Al-Maidah, verse 16) and “the right path” (Surah Al-e-
Imaran, verse 101) to reach his creator. These ways have 
been introduced in religious orders, ethics, and Islamic 
tenets. Then, the main goal of Islam is the perfection of 
humans, which can be realized in line with obedience to 
Allah (God).  From this perspective, the self-actualization 
that is called “perfection” in Islam, has an important state. 
Perfection has the same meaning as  self-actualization 
in that both have similarities in changing the potential to 
actual in human existence.  Islam has many material and 
spiritual achievements, and all of them are called “Islamic 
civilization”. The perfection is manifested in the different 
dimensions of the Islamic civilization, whether in the 
theoretical aspects and whether in the remaining works 
of this civilization. In this context, there are many matters 
on the perfection and its levels in the holy Quran and the 
Hadith resources, and by the philosophers, mystics, and 
litterateur and so on. So in order to understand the different 
dimensions of perfection in the Islamic culture, one should 
consider its various cases in the Islamic civilization that the 
aim is the examination of self-actualization in Islam and 
psychology. Maslow believed that the pattern of the way 
of personal behavior for achieving happiness, health and 
functioning depends on its self-actualization (Heylighten, 
1992). On the other hand, Frankel’s interpretation of self-
actualization is that this state is along with the ability to 
understand the meaningful and positive aspects of life 
events (Petr, 1996). So self-actualization is as a process 
of development in the potential powers of each individual 
to the fullest degree. A self-actualized person is a full 
person whose functioning and life is in the fullest level 
(perfection), and his life has been realized and enriched 
more than an average person (Dahl, 1983). From the 
Islamic perspective, the desire for perfection and growth 
and self-actualization underlies human nature. Parents 
must provide the context for this growth in childhood, and 
must take a method in which a person’s talents in various 
physical and mental aspects can flourish one after another 
(you are responsible for the good training of a person who 
is under your guardianship…) (Tabarsi, 1414 AH). Further, 
the holy Quran speaks of another dimension of the human 
soul: “That the human soul is aware and knows, doesn’t 
mean that he is innocent of evil, and if a man violates the 
orders and accepts the soul’s invitation to the ugliness and 
wickedness, the mercy of God will help him and dissuade 
him from evil and will lead him to do good job” (Yusef: 
53, Tabatabai, Bita, Volume 11, 269). To know the perfect 
man or a simple  man from the Islamic point of view is 
necessary for Muslims, because this sentence has a model 
and pattern and example. The subject of perfect human is 
not a mere philosophical or scientific discussion that has 
just scientific effect. If one cannot know the perfect man 
through expressions in Quran and Sunnah and through the 
way of recognition of Quran’s perfect nourished examples, 
we will not be able to pass the way determined in Islam 
and to be a true Muslim, and that our society will not be an 
Islamic society. So it is necessary to know the perfect and 
transcendent man from the Islamic point of view (Motahari, 
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1993: 17). Since psychology has great links with the local 
culture of each region, use of  psychological theories 
should be adjusted based on the culture and civilization 
of each region to provide better solutions. In Islamic 
culture, “ to be” or move toward God will certainly lead to 
actualization of talents. The explanation of similarities and 
differences of self-actualization in Islam and psychology 
helps psychology to have a better understanding of self-
actualization issues, and to choose better techniques in 
accordance with its local and genuine culture. This study is 
a new work because it seeks to compare self-actualization 
from the perspective of two psychologists i.e. Maslow and 
Rogers with Islam in four parts including the holy Quran, 
Hadith, mysticism and philosophy of Sadra.

Research Purposes
 
1- Explaining self-actualization from the perspective of 
psychologists with an emphasis on the views of Maslow 
and Rogers;
2- Explaining the concepts of self-actualization in the 
teachings of Islam according to the Quran and Hadith;
3-The comparison between  Islam and psychology about 
self-actualization.

Research Methodology
According to the subject of the research, which is based on 
theoretical discussions and qualitative nature, the method 
chosen for reviewing the concerned subject matter is a 
qualitative method (descriptive- comparative) and that by 
relying on the first class and second class resources in library 
form, we tried to respond to the research questions and to 
specify the accuracy of the hypotheses. In fact gathering the 
information we needed to use in this study was conducted 
by the library method. First, the researcher will attempt to 
reach a complete description of self-actualization in the 
view of psychologists, especially Maslow and Rogers, and 
then to search and note the concept of self-actualization 
in the Islamic sources i.e. the Qur’an and Hadith. Finally, 
the concept of self-actualization will be compared in 
this approach. In each section, based on the resources 
accessible for the researcher, the case by case comparison 
has been done. Since the research method in this study 
is descriptive, and finally the researcher will compare the 
two ideasand in doing so , more resources were needed 
that can provide an exact and precise description of the 
variables. In the psychology resources, many books have 
been written on the theories of personality that present 
the views of Maslow and Rogers. In addition, numerous 
articles have been written about these two theorists. The 
Quran and the hadith are the two main sources in Islam. 
In the present research, the researcher has referred to 
the main Islamic knowledge resources for the authenticity 
of the used sources, of which we can refer to the holy 
Quran, four Shiite hadith books and other earlier sources 
of hadith. Then using these resources, we will examine 
self-actualization in psychology and the Islamic approach 
to identify the differences and similarities between these 
two views, and the opinions presented.

Literature of Research

- Azar Fatemeh in an article entitled “Study of perfect human 
from the perspective of Quran in the book Nahjul-Balaghah 
and from psychological perspectives” (2013), (Psychology 
and Educational Sciences) states: the Almighty God has 
sent the prophets and especially Prophet Muhammad 
(peace be upon him and his progeny) and Imams (peace 
be upon them) to us as a complete pattern of the perfect 
man for guidance of mankind, so that we can find the 
right path through following them, and achieve the real 
perfection that is the worship of God. This article has tried 
to examine the perfect man from the perspective of Islam 
relying on the words of Imam Ali (peace be upon him) and 
some psychological perspectives.

- Bagheri, Ali Akbar has an article entitled “examine the 
perception of reality and self-adoption in ghazals of Hafez,” 
according to Maslow’s self-actualization”, published in 
2011 in Isfahan University.

- Bakhshayesh, Alireza in an article entitled “A comparative 
study of the aspects of self-actualization in Quran and 
psychology” published in the Journal of Comparative 
Theology (2012), believes that people in the community 
are different and some people are very pious and strong 
and yet successful in personal life and have actualized 
their existential talents. These are the complete and self-
made men who are the perfect men according to Islam 
and the self-actualized men in the view of psychology.

-Hosseini Seyed Ali Asghar in an article titled “Evolution 
of the concept of self-actualization, beyond the self-
actualization, importance of the strategies toward self-
actualization” published in 1999 at the University of 
Tarbiyat Moallem believes that almost all people have 
the self-actualization talent, but few people achieve self-
actualization.

- Abdolmaleki Said in an article titled “A Comparative Study 
of Rumi and Rogers about self-actualization” in 2000 has 
tried to examine the ways to achieve self-actualization from 
the perspective of two eastern and western anthropology 
schools, i.e. the eastern school of Rumi a Muslim poet, 
mystic and anthropologist of seventh century AH, and the 
western humanistic psychology school of Carl Rogers as 
the theorist of the self-actualization and psychology in the 
twentieth century USA.

- In the research of scholars such as Ramaniah, Heerboth, 
and Jinkerson (1985), self-actualization is similar to 
agreeableness personality, and they believe that the 
self-actualized people have sensitive thought and are 
tenderhearted and straightway. 

The study of self-actualized people in psychology
Humanists have acted clearly about the principles 
underlying their approach to human personality. In their 
view, man is basically a good creation that tries to grow 
or achieve self-actualization and is flexible and proactive. 
Humanistic psychologists give importance especially to 
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mental health. Only self-control or being consistent with 
environment is not enough. Only a person who takes steps 
toward self-actualization can be considered a healthy man. 
Theories of Rogers and Maslow emphasise on the perfect 
and complete man more than other theories, and take a 
positive and optimistic approach to human personality. For 
humanist psychologists, it is necessary to fight against any 
factor that prevents a person’s potential for self-actualization 
and deprives him of what could be (Atkinson L, 2010: 472). 
Now we take a look at two important psychological schools 
that have spoken more about self-actualization:

Abraham H. Maslow
Although sometimes Maslow is known as the father 
of the third force in psychology (the first force was 
psychoanalysis and its modified forms and the second 
force was behaviorism), he did not believe being an anti-
Freud or anti-behaviorism . He believes that humans have 
a nature higher than what psychoanalysis and behaviorism 
assumes. Maslow in the last years of his life tried to find that 
which looks like the the peak of mental health (Jess Feist, 
2013: 586). The base of Maslow’s theory of motivation is 
that human needs can be organized in five categories. 
Maslow believed that the arrangement of these needs can 
be better transmitted in a hierarchal form. The first need 
is physiological needs. All other needs in this hierarchy 
are psychological needs (safety, affection, belongingness, 
respect, and self-actualization). This hierarchical display 
states three matters about the nature of human needs: 
the needs have been arranged in hierarchy in compliance 
with their power or strangeness. Whatever the need is in 
the lower hierarchy, it is felt stronger and more necessary, 
and appears earlier in the sustainable growth process. 
Young people only experience the lower needs in the 
hierarchy, while older people are more likely to experience 
all the needs in the hierarchy. The needs available in the 
hierarchy are met respectively, from lowest to highest, and 
from the base to the tip of the pyramid (Marshall Rio, 2012: 
448). In responding to the question that why all people 
don’t achieve the self- actualization, Maslow believes 
that in some cases, people cannot flourish their talents 
because of not supporting of the internal conditions (e.g. 
chronic back pain) or external environment (e.g. chronic 
deprivation of food and shelter). In other cases, the person 
himself is responsible for their lack of his growth, i.e. 
each of us are fearing its talents, which Maslow called the 
“Jonah complex” by deriving from the Biblical character 
who tried to escape from his destiny (Marshall Rio, 2012: 
452). Health and growth exist only when the tendency 
toward growth and self-actualization are coordinated, 
and all experiences are evaluated internally within the 
organismic valuation (Marshall Rio, 2012: 457). In relation 
to self-actualization, those people who seek to grow, are 
more likely to feel themselves in the present time and to 
behave in accordance with their own principles (Marshall 
Rio, 2012: 46). Self-actualized people are autonomous 
and independent and eventually see themselves free. 
These people resist the social and cultural pressures, 
and are guided by their own inner nature, and not by the 
cultural nature of the society (Karimi, 2009: 159). Self-
esteem is based on real merit and not on others’ views. If 

people met their respective needs, they would be on the 
verge of self-actualization, i.e. the greatest need identified 
by Maslow (Jess Feist, 2013: 595). The last criterion to 
achieve self-actualization and at the same time, Maslow’s 
definition of self-actualization is that the self-actualized 
individuals use “all their talents, capabilities, abilities, and 
so on” (Maslow, 1979: 150). Higher needs are found later 
in life. The psychological and safety needs are found in 
childhood; belongingness and respect needs are created 
in the juvenile stage , and the needs of self-actualization 
don’t appear until adolescence (Shults, 2000: 343). For 
Maslow, each person has an inherent tendency towards 
achieving self-actualization (Shults, 1996: 353). Maslow 
knows humans as inherently good natured and honorable 
and believes that there is no badness in his nature. Hence 
this good nature and potentials in it should be allowed to 
flourish (Siyasi, 1998: 169). Maslow listed fifteen features 
that the self-actualized people have= at least partially. 

They are as follows:
- more efficient understanding of the reality, acceptance ( of 
self, others, nature), (spontaneity, simplicity, naturalness), 
focusing on other problems, need to be alone, self-
governance, freshness of continuous understanding, 
experience of the peak, interest in social affairs, 
interpersonal deep relationships, democratic character 
structure, differentiation of tool and target, philosophical 
wittiness, creativity, and resistance against acculturation. 
Maslow used the positive and negative criteria to identify 
the self-actualized individuals. Firstly, these people should 
be released from trauma. They should not be neurotic or 
psychotic or with tendency toward these mental disorders. 
This is an important negative criterion, because some 
neurotic and psychotic people have similar features to self-
actualized individuals, characteristics such as increasing 
perception of reality, mystical experiences, creativity, 
and separation of others. Secondly, the self-actualized 
Individuals have passed the hierarchy of needs, because 
the low level needs of the self-actualized people are met 
and then they are better able to tolerate the failure of these 
needs. The self-actualized individuals, even when they are 
hungry, will not =panic if food is not available immediately. 
They have not severe need for money and safety, while 
those who act at the level of physiological needs, are in 
dire need of them. The third criterion for self-actualization 
is having values of the creation. The self-actualized 
individuals are looking for truth, beauty, justice, simplicity, 
humor, and other needs.

Carl Rogers’ theory
Carl Rogers is of the humanistic psychologists who 
introduced an optimistic picture of human nature and 
considered being valuable, rationality, pragmatism and 
self-actualization as the most important features of human. 
According to Rogers, humans can actualize their underlying 
talents and that tendency toward self-actualization is the 
motivatign force of humans. According to Rogers, the 
perfect man is one who can flourish with his potential 
talents. Human perfection lies in realizing man’s unique 
hidden features and does never end. Human perfection is 
not the goal, but the direction and process. The Perfect 
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man in different positions acts based on his inner voice, 
and the pre-established rules and regulations cannot guide 
people to achieve perfection (Rogers, 1951). According 
to Shults, (1996) Rogers, like Maslow believed that the 
tendencies toward actualization are innate and gradually 
guide people to the talents that have been determined 
as hereditary (Marshall Rio, 2012: 453-454). In Rogers’ 
Humanism, man has been defined as his own goal and end, 
and all paths of perfection are only located in the human 
realm. In the path of perfection and its concept, Rogers 
assumes a hypothetical person that with complete action, 
is an ideal concept. This hypothetical person represents the 
full actualization of man (Shokrkon Hossein, Gholam Reza 
Nafisi, Ali Mohammad Baradaran, Rafii, Farhad, 1993: 
447). Rogers considers the congruence, unconditional 
positive regard, and empathy as the necessary and the 
sufficient conditions for the self-actualization. Although 
humans share with plants and animals the tendency toward 
flourishing, only humans have self-concept and, therefore, 
have the ability to achieve self-actualization (Jess Feist, 
2013: 556). Healthy and perfect human characteristics from 
the perspective of Carl Rogers are as follows: Self-esteem, 
self-evaluation, self-coordination, being emotional, lack of 
the defensive state, openness to experience, having a life 
with existence, relying on organisms, freedom of choice, 
decision-making and responsibility, sociability, creativity, 
dynamic and meaningful life, and self-actualization.

Self-actualization in Islam

In the religious teachings, self-actualization has a wider 
moral sense as is in a verse in the Quran, which sees the 
self-actualized people and those who have flourished as 
their soul through refining, the successful persons in the 
world and states, “He indeed truly prospers who purifies it” 
(Surah Al-Shams, verse 9).

Features of the perfect human in the holy Quran
1- The first characteristic for the servants of Allah is their 
humility that is obvious even in their most inconsiderable 
behaviors, such as walking. The first part of verse 63 
of Surah Al-Furqan states that: And the servants of the 
Gracious God are those who walk on the earth in a 
dignified manner,” Imam Sadiq (peace be upon him) 
in explanation of this verse states, “it refers to one who 
moves on his/her nature and refrains from arrogance.” 
Others say that it means that they are moving with patience 
and knowledge and don’t lose their calmness against 
ignorance and obstinacy of others (Tabarsi, 1995: 222).  
2- The next feature stated in the other part of verse 63 of 
Surah Al-Furqan is their patience and persistence: “and 
when the ignorant address them, they say, ‘Peace!’” In 
addition to this verse, one can refer to the verse 56 of 
Surah Al-Qasas in which almighty God in the description 
of believers states: “And when they hear vain talk, they 
turn away from it and say, ‘Unto us our works and unto you 
your works. Peace be to you. We seek not the ignorant.’  
3-  Another feature of the servants of Allah stated in 
verse 64 of the holy Quran is worship and nightlife: 
“And who spend the night before their Lord, prostrate 
and standing”. Imam Ali (peace be upon him) states 

in the expression of image of the righteous that “at 
night are praying and in day are patient scholars and 
virtuous beneficent (Nahjul-Balagha, Sermon 193: 287).  
4- The next feature is introduced in the verses 65 and 66 of 
Surah al-Furqan, and includes the fear of divine retribution, 
those who say: “And who spend the right before their lord, 
prostrate and standing, and who say, ‘Our Lord, avert from 
us the punishment of Hell; for the punishment thereof is a 
lasting torment”. Fear and hope are the two spiritual factors 
that have an effective role in human evolution, and no 
improvement and change is done without these two factors. 
Where the hope of forgiveness of God doesn’t exist in the 
human soul, he never thinks to self-amendment, and not 
only continues to his corruption and distortions, but adds 
to his corruption and increases it (Sobhani, 2001: 270).  
5- Another characteristic feature mentioned in verse 
67, is moderation in charity: “And those who, when they 
spend, are neither extravagant nor niggardly but moderate 
between the two”. Today it has been proven for all the world 
people that where capital and wealth are accumulated, in 
other parts of the world poverty will increase, and in each 
area the poor and needy are increased, in other regions 
richness will be created, and this vicious circle has been 
continued for centuries (Mahmudi, 2004: 28). The best 
way to reduce the gap between the classes is charity.  
6- Another feature of the servants of Allah in verse 68 of 
Surah al-Furqan is monotheism: And those who call not any 
other God along with Allah…” Worship is a type of humble, 
praising and appreciative relationship that man makes with 
his God. This type of relationship can be established only 
by human with his God, and is true only in relation to God 
(Vaezi Nejad, 1995: 21). If humans’ attention is attracted to 
God, in a way that they don’t assume anyone adorable other 
than God, and if don’t know any owner and authority for 
themselves except the almighty and able Allah (God), they 
will not commit many of sins and mental prejudices, while 
sin is only a result of chaos and mental illness, because 
it is incompatible with human nature (Parva, 2001: 77).  
7- Another feature mentioned in verse 68 is respect 
for human life: “nor kill a person that Allah has 
forbidden except for just cause” (Such retribution).  
8- The next feature of the servants of Allah stated in 
the rest of the mentioned verse is chastity and to avoid 
adultery: “nor commit adultery (or fornication), and he 
who does that shall meet with the punishment of sin”.  
9- The Ninth feature of the servants of Allah mentioned in 
verses 69, 70 and 71 of Surah al-Furqan is cleanness of 
the spirit. “Doubled to him will be the punishment on the 
Day of Resurrection, and he will abide therein disgraced, 
except those who repent, and believe and do good 
deeds; for as to these, Allah will change their evil deeds 
into good deeds; and Allah is Most Forgiving Merciful; 
and those who repent and do good deeds, indeed turn 
to Allah with true repentance” (Sobhani, 2001: 325).  
10- The Tenth characteristic of the servants of Allah is not 
presenting in the guilty parties. Eleventh feature stated in 
the other part of verse 72 is avoiding useless work: “and 
when they pass by anything vain, they pass on with dignity”.  
According to the above explanations, it can be said that 
the servants of Allah are those who use their own wisdom 
and prefer it over anything, unlike the ignorant who refer to 
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illusions in decision-making and are immediately affected 
by the others’ words. The last feature of the servants of 
Allah is that they ask God to choose them as leader of 
the righteous. “...and make us a model for the righteous 
(Surah Al-Furqan: verse 74).

Self-actualization from the perspective of Hadith 
(sayings)
Of the best results of self-knowledge is its help to theology, 
and as is mentioned in Quran and Hadith, self-knowledge 
is the way of theology (Amadi, 1993: 194). Self-knowledge 
is the base of the human’s real life in all material and 
spiritual aspects, because man with self-knowledge knows 
high capacity of his personality and his great value and 
status and prestige, and thereby becomes aware of his 
own internal, external, physical and spiritual needs, and 
discovers his underlying talents, powers and abilities, 
and flourishes them, and then by this way, becomes a 
theologian and identifies the factors that may lead him to 
perfection, and eventually by doing the duty, achieves the 
peak of perfection of humanity and true happiness, which 
is the ultimate cause of creation (Haeri Tehrani, 1999: 
80). Of course, Nahjul-Balaghah is the most valuable 
cultural heritage of Islam after the holy Quran. This book 
is a collection as existentially wide as a perfect man after 
the Prophet (peace be upon him and his progeny), and a 
book for healing human emotional pain and a mystery of 
human social and political guidance. This book is a charter 
of human-making and a framework to the light and a way 
to the heaven. In Sermon 110 of Nahj al-Balagha Hazrat 
Imam Ali (peace be upon him) states: follow the way of your 
Prophet that is the best guidance. Match your behavior by 
the procedure of the Prophet (peace be upon him and his 
progeny), because it is the most guiding method (Dashti, 
2001: 211). Imam Ali (peace be upon him) in the other part 
of the sermon 160 says, “ Certainly in the Prophet of Allah  
was a perfect example for you and a proof concerning the 
vices of this world, its defects, the multitude of its disgraces 
and evils” (Dashti, 2001:300). For Ayatullah Motahari, one 
of the sources of knowledge in the view of Islam and the 
way of completion and correction of vision of any person is 
the tradition of the leaders of Islam, from the holy Prophet 
(peace be upon him and his progeny) to the infallible 
Imams (peace be upon them), and in other words the 
tradition of the infallibles (peace be upon them). Motahari 
in the book “perfect man” says: humans can be perfect and 
more perfect until they can reach the ultimate point above 
which there is no human, and we call such a person the 
perfect man that is the ultimate point of human (Nejadiyan, 
2012: 302). A perfect man is not a just pure devotee or 
just pure noble or pure lover or a pure intellect, but he 
is a man who all values are completely and consistently 
grown in his nature. An example is Imam Ali (peace be 
upon him) who was the hero of all values. Therefore, we 
must not make mistakes to achieve the highest levels of 
human and perfection, and must not pay attention to only 
one value and forget the rest. Therefore, we must be a 
normal human in all values in our life to achieve the self-
actualization (Nejadiyan, 2012: 304).

The comparison of the self-actualization between Islam 
and psychology
According to the holy Quran and the Hadith, and the 
theories of Maslow and Rogers, we will examine the 
similarities and the differences of the self-actualization in 
the view of Islam and psychology.

Similarities between the view of Islam and 
psychology
The first similarity between the views of Islam and 
psychology is the emphasis of both perspectives on human 
nature that leads him to perfection and self-actualization. 
The second similarity is the emphasis of both systems on 
the issue of the necessity of a balanced growth of man in 
all human dimensions, and the necessity of a consistent 
growth in all human values, and that it is necessary to 
consider all aspects of human life. The third similarity 
between these two views is their belief in the free will for 
humans. The fourth point emphasized by both perspectives 
is human’s responsibility and obligation to his actions and 
others, while the self-actualized Individuals are free, but 
they feel themselves responsible toward others. These 
people have a compassionate attitude towards others. 
The fifth similarity between these views is their emphasis 
on considerable human capabilities. In both perspective 
human has a lot of capabilities. According to the almighty 
God, human is the most honorable of creatures and is 
able to achieve the human perfection and the state of 
being the most honorable creation. The sixth point is that 
according to both perspectives, the self-actualized people 
help others and are looking for the truth, justice, simplicity, 
humor and kindness, and feel the pain when seeing the 
suffering of others. Seventh common point is the attention 
of both views on the self and the self-knowledge. Islam 
recommends self-knowledge for achieving the perfection 
and theology. Another similarity between the two 
perspectives is the belief that only few people achieve 
perfection and self-actualization. In psychology according 
to Maslow’s view, only one percent of the population 
achieves self-actualization.

The differences between the view of Islam and 
psychology
The major difference is that in the Islamic view, God is the 
center of affairs, and the base of all “to be” and “not to 
be” is the law issued by the God, and that the only way 
to achieve human perfection, dignity and self-actualization 
is getting close to God. However, from the psychological 
perspective, the human being is an independent and 
unique creature who considers only his own desires, 
and does everything that deems good.  The second 
difference between the two views is on the type and 
amount of human freedom. For the psychologists , human 
freedom is infinite and one cannot impose any limitation 
for it (even divine law), but he is free and must decide 
and act as he wants. However, according to the Islamic 
view, freedom is a natural trend and every person on the 
path to perfection likes to be free from any obstacle and 
constraint, and wishes to cross the way of happiness in 
accordance with the rules and the laws of God. The third 
difference between the two views is that although relations 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10��0 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

of a person with itself and other humans plays an essential 
role in the growth of self-concept and self-actualization, 
but these two types of relations are not decisive, and the 
relationship of man with God plays the fundamental role in 
this field. Also human’s relationship with nature is effective 
in this respect (Ali Naghi Faghihi, Fatemeh Rafii Mogha-
dam, 2019: 161). The fourth difference between the two 
views is that in Islam, a human needs guidance and needs 
to be aware of all aspects of his nature and the path of per-
fection to achieve perfection, and in this way, the Prophet 
is mentioned in the Quran as a guide. However, human-
ists  believe that to achieve the highest level, person can 
achieve self-actualization only by passing some levels. 
The fifth difference between the two views is that, from the 
Islamic point of view, a human is not an egocentric identity, 
but criteria of its values are beyond his own demands, and 
his circle of changes must be his innate and natural ego, 
and not his achieved experiments. In contrast, humanists 
believe that the human himself is only responsible for all 
affairs. The last difference between the two views is that 
from the perspective of humanist psychologists, a human 
has a tendency toward self-actualization and this tendency 
has biological origin, although growth of this tendency is 
influenced by culture, parents, friends, teachers and oth-
ers as well (Shafi Abadi and Naseri, 2001: 160-161). In the 
Islamic view, self-actualization has merely a mental aspect 
including cognitive aspects, beliefs, moral and spiritual and 
personality emotions, and actions of human beings that 
are enacted voluntarily or by choice, gradually grows in the 
path of excellence and thereby make life meaningful, and 
as Frankel (1962) says, the constant need of a human and 
his activity is not only for himself but also for the meaning 
that he gives to his human existence and life.

Discussion and Conclusion

Obviously, according to what has been mentioned, the 
amount of acceptance of any scientific view must be as-
sessed on the basis of its anthropological approach that 
is the base of that view, and that its power and strength 
cannot be assessed except in the light of the anthropo-
logical criteria that has strength and integrity of attitude. So 
what was introduced as the similarity between the view of 
psychologists and the Islamic perspective, indicated only 
the strength of anthropological foundation of the perspec-
tive of psychology. Similarly, what was introduced as the 
differences between the Islamic and the psychological 
perspectives, is in fact known as the weaknesses of the 
anthropological foundation of the scientific approach. Due 
to the problems caused by giving originality to the self  in 
life, thinkers are looking for a way to define human nature 
by it and to replace humanity with a machine-base look 
at humanity. having ben inspired by the philosophy of hu-
manism , the humanist psychologists tried to assist in the 
improvement of the lives of people, but only the descrip-
tion of the limited persons who are seen as self-actual-
ized cannot guarantee the effectiveness of these criteria 
for self-actualization for humanity in a general sense, be-
cause its resource is human, and we are not aware of hu-
man nature. Therefore the almighty God who is aware of 

all aspects of human personality and existence and con-
siders humans and creation in relation with each other, 
has a very comprehensive and inclusive view . Given the 
similar characteristics of the self-actualized individuals 
from the perspective of Islam and humanist psychology 
it can be said that the Quran’s view, due to the universal-
ity of its mission, is much more comprehensive and more 
perfect than the viewpoint of humanism, and that it has 
more rational discussions on the characteristics of perfect 
or self-actualized man and the ability of people to achieve 
self-actualization.
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Abstract
 
Background: The aim of this study is investigating 
the effectiveness of cognitive - behavioral therapy 
in reducing the post-traumatic stress symptoms in 
male student survivors of the earthquake in the cen-
tral district of  Varzeghan.

Methodology: This study is a quasi-experimental 
study with pretest – Posttest design with control 
group. The population included all Central district of 
Varzaghan city high school II students in 2015-2016 
who were evaluated based on secondary trauma 
stress scale (STSS) of Bride. Individuals with the 
highest scores were selected as the study sub-
jects and divided into two experimental and control 
groups ( n 1 = n 2=25) randomly. The experimen-
tal group received 6 therapy sessions. The derived 
data from the groups were analyzed.

Findings: The results of covariance analysis showed 
that there is a significant difference between the ex-
perimental and control groups in intrusive thoughts 
scores and there was a significant difference in 
avoidance (P <0.05), but in arousal scale there was 
no significant difference (0.05>P).

Conclusion: In general, it can be concluded that this 
therapeutic intervention is effective and it can be 
used at health centers as well as schools in order 
to reduce the symptoms of post-traumatic stress. 

Key words: Posttraumatic stress disorder,  
Cognitive - behavioral therapy, Students.
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Introduction

In recent decades, the psychological  effects of 
earthquakes have been taken into consideration more 
than before. Studies which have been addressed to 
survey the natural disasters outcomes show that many 
earthquake survivors after confronting the stressful event 
(such as lack of interested people, social structure chaos 
and social supports loss), show certain clinical responses 
(Livanuo, Bassoglu, Salcioglu, & Kalendar, 2003).  Studies 
have shown that severe earthquakes can cause severe 
long-term disabilities. In studies which were conducted on 
430 people who were Turkey’s 1999 earthquake survivors, 
disability and mental disorders outbreaks such as post-
traumatic stress disorder had a direct correlation with 
proximity and exposure to the earthquake (Kilic & Ulusoy, 
2001). In another study which was conducted on 586 
survivors of the earthquake in Turkey results in that severe 
and terrible earthquake lead to long-term psychological 
consequences, especially in people who had high exposure 
levels (Salcioglu, Basoglu & Livanou, 2003). 

Typically, post-traumatic stress disorder is the first 
response of survivors to trauma, which is an important 
prediction of their subsequent mental and physical health 
status long-term outcome (March, Amaya-Jackson,  
Murray & Schulte, 1998). A study in Taiwan showed that 
7.21 percent of the 323 earthquake survivors had PTSD 
symptoms, but in general, there are numerous reports that 
vary from 5.2 to 33 percent in adults and 28 to 70 percent 
in children (Hsu, Chong, Yang & Yen, 2002). Therefore, in 
order to reduce the disabilities, preventive and therapeutic 
interventions, such as supporting group psychotherapy 
and treatments based on cognitive-behavioral methods 
as well as other types of psychotherapy, have been paid 
attention (Livanuo, Bassoglu, Salcioglu & Kalendar, 2003).  
Many clinical studies have shown that cognitive behavioral 
programs are effective in controlling the symptoms of PTSD 
(Foa, 2006). In research performed by March et al (1998)  
showed  that cognitive  behavioral  therapy intervention is 
effective in PTSD stress disorder.

Cognitive behavioral therapy is a way that helps people 
think differently about bad memories so that they will be 
less distressing and more manageable. Usually this type 
of treatment also involves several sessions of relaxation.
Wessely, Rose and  Bisson (2002) also conducted a 
study on 35 earthquake victims which suggested the high 
effectiveness of cognitive-behavioral treatments for PTSD 
and grief. In other research Ehlers (2000) studied 28 people 
with PTSD and reported that PTSD symptoms and anxiety 
in patients who had undergone cognitive-behavioral 
therapy was reduced compared to the control group. 
In another study the group psychotherapy effect using 
psychological recounting for 30 natural events survivors 
was investigated 6 months after the event, which indicated 
symptom reduction in both intervention and control groups 
(Chemtob, Tomas  and  Law,  1997).

Foa (2004) treated 117 PTSD affected victims of traumatic 
events through flooding and a combination of spate and 

cognitive restructuring treatment. He concluded that both 
treatments reduced the symptoms of PTSD and depression 
identically.

Regarding the effectiveness of cognitive behavioral therapy 
in reducing symptoms of post-traumatic stress in relation to 
disasters caused by war, floods, storms, earthquakes and 
so on, this paper seeks to determine whether cognitive 
behavioral therapy is effective to alleviate the symptoms of 
post-traumatic stress in earthquake survivor male students 
in the central district of Varzaghan. 

Methodology

A quasi-experimental technique of pretest-posttest type 
with control group was used, through which a cluster of 
high school male students were selected randomly and 
the secondary trauma stress scale by Bride (STSS) 
was conducted on students. Among the students who   
gained high scores in each subscale in the Secondary 
Trauma Stress Bride questionnaire 50 students were 
selected  randomly and 25 students were replaced in the 
experimental group and 25 in the control group.

Data Collection Tool

Secondary Trauma Stress Scale Bride (STSS) of 
Bride

This scale was established by Bride and his colleagues in 
2003 and has 17 items summarized in three subscales;  
 
1. Nuisance
 
2. Avoid 
 
3. Arousal
 
At this scale, using a five degrees Likert scale from 1 
(never) to 5 (always) the participants were asked to identify 
to what extent each of the items happened to themin the 
previous week. High scores on each subscale  indicate 
lack of  health and less score, simply a healthy student. 
Bride et.al studies results showed that the scale reliability 
is .93 which has an acceptable convergent and divergent 
and structure validity. In this study, the Cronbach’s alpha 
coefficient for the disturbance, avoidance and arousal 
subscale were estimated as 0.878, 0.798 and 0.847, 
respectively. 
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Treatment Plan

  
Findings

For data analysis, in addition to using descriptive statistics, multivariate analysis of covariance (MANCOVA) also used.
 
Descriptive Findings 

Table 1. The mean and Standard deviation of pre-test, post-test scores of research variables in both 
experimental and control groups

Table 1 results imply the improvement of variables in the experimental group in posttest stage compared to the control 
group, but no difference was observed in the control group.

In the present study, the covariance analysis was used for inferential results analysis. Therefore, prior to study the 
hypotheses, the normality of scores distribution assumption was examined.

To test the assumption the Shapiro-Wilk test was used. The test results  for research variables pre-test scores are 
given in Table 2.

Table 2: Shapiro-Wilk test results for pre-assumption scores distribution normality
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As can be seen in Table 2, assuming  zero  for the scores distribution normality of two groups in research variables is 
confirmed, is that the scores distribution normality pre-assumption in pre-test and in both control and test tests groups 
were confirmed.

Inferential evaluation of data
Given that in each variable the post-test scores were the dependent variables and in order to control the effect of pre-
test (as covariate and control variable) the ANCOVA was used on grades.

Cognitive-behavioral therapy is effective in reducing the symptoms of post-traumatic stress (intrusive thoughts, 
avoidance and arousal) of Varzaghan earthquake-stricken students.

Table 3:.The results of cognitive-behavioral therapy covariance analysis on intrusive thoughts - pre-test - 
group membership

As the Table 3 results show, after removing the effect  of  
pre-test scores, except the arousal scale, given that a 
significant level obtained for both variables of  intrusive 
thoughts and avoidance are less than Alpha 0.05, so 
the research hypothesis was confirmed. Thus, we can 
conclude with confidence of 95/0 that cognitive-behavioral 
therapy was effective in participant’s intrusive thoughts 
and avoidance reduction but it had no significant effect 
on the participant’s arousal reduction. Squared Eta was 
estimated as 0.14, 0.32 and 0.05 for intrusive  thoughts, 
avoidance and  arousal, respectively. Namely 0.14, 0.32 
and 0.5 of intrusive thoughts, avoidance and  arousal  
variances  was  explained by the cognitive-behavioral  
therapy  independent variable.

Conclusion

Disasters have been an integral part of human life. 
Natural disasters cause death and disability to millions 
of people around the world every year and resulting 
financial damages. As various studies have shown, the  
confrontation with a damaging event can lead to various 
disorders, and PTSD stress and anxiety can be cited as 
the most important. To treat the post-PTSD stress disorder  

symptoms and associated disorders according to different 
perspectives of the etiology of this disorder, various 
therapies has been suggested  which include cognitive 
behavioral therapy method. Thus, given that several  
researchers  have confirmed  the effectiveness of cognitive-
behavioral  treatment  for  post-traumatic stress disorder, 
the aim  of  this  study was investigating  the  cognitive 
behavioral  therapy effectiveness  in  symptoms  of  post-
traumatic stress disorder reduction ,among the earthquake 
survivor male students of the central district of Varzaghan. 
The results showed that the cognitive-behavioral group 
therapy diminished the stress of earthquake survivor male 
students of the central district of Varzaghan PTSD shown 
in the posttest scores in the experimental group more than 
the control group. 

The results obtained in this study are in good accordance 
with those of  Foa (2004), Salcioglu, Basoglu & Livanou 
(2003), Wessely, Rose and Bisson (2002), March (1998), 
Ehlers (2000), Chemtob and et al (1997) .

In explaining how the cognitive behavioral therapy effects 
on PTSD symptoms of the earthquake survivor male 
students of the central district of Varzaghan  it  can  be    
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due to the effective factors on PTSD symptoms 
continuation  in  and  given the cognitive-behavioral  
therapy  techniques

by using relaxation, conceptual facing with the traumatic 
event education, identifying  dysfunctional  thoughts  and  
challenging them  and  exposing and  cognitive restructuring 
could reduce the effects of  PTSD  in the control group.
Given that the present study was performed on the 
earthquake  survivor  male students  of  the  central  
district  of  Varzaghan  and  sampling  was  available 
and  purposeful,  we cannot  generalize  its  results  to  
other  students’ disorders of other age groups and this 
generalization should be done with caution.

 Another limitation of the study was the lack of six-months’  
follow-up. It  is  recommended  to  conduct  studies  to  
assess  the  students’ family situation and their well-being 
regarding the extent of this problem in  Iran as well as 
conducting  research  about  adjustment  to the  adverse  
effects of  close  relatives  loss  in  various  ages. 

Regarding the effectiveness of  cognitive - behavioral  
therapy  in  reducing the bereaved  students  PTSD  
symptoms it is suggested to use these services in other 
organizations  and schools.  Establishing  organizations  
and  centers  in order to support and train to prevent 
post-traumatic stress symptoms  and use of experts,  
in agencies, governmental and non-governmental  
organizations for reducing  psychological  problems  in 
children and adolescents who are  affected by injuries, and 
educating their  families  and adolescents and providing  
appropriate support   to  their  school  officials  are  among  
other  proposals.
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Abstract
 
Stress is a psychological and physiological 
state that leads to release of cortisol from the 
adrenal gland, and is associated with several  
complications if left untreated. This review was  
conducted to investigate the effects and action 
mechanisms of medicinal plants and their derivatives 
on cortisol. To conduct this systematic review, the 
key words of interest were used to retrieve relevant 
articles from databases the Information Sciences  
Institute and PubMed. Then, the plants and the plant-
based products that were effective in corticotropin- 
releasing hormone, adrenocorticotropic hormone, 
and cortisol and therefore control stress, 
were selected. According to the inclusion and  
exclusion criteria, the results of 19 articles were 
analyzed. The plants and their derivatives help 
regulate the key mediators and cytokines effective 
in stress response via targeting the hypothalamic- 
pituitary-adrenal (HPA) axis. In addition, they 
can induce anti-stress properties via changing 
and modulating oxidative and nitrosative stress  
biomarkers. Regulation of certain stress hormones  
receptors and corticotropin releasing factor is  
another mechanism of the plants and their  
derivatives in reducing stress. The plants and their 
derivatives have exhibited their therapeutic ef-
fects on mild stress and they are also effective in  
treating more severe disorders such as chronic  

 
 
 
stress through affecting the HPA. They can be  
considered an independent or supplementary  
treatment alongside chemotherapies to decrease 
cortisol levels and to induce calmness. 

Key words: Medicinal plant; Cortisol; Stress;   
Hypothalamo-pituitary-adrenal. 
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Introduction

Stress refers to a state in which the balance between 
the living organism and the environment is disrupted. 
This bothering condition can be due to heavy workload, 
educational pressure (examinations), trauma-induced 
physical and psychological stress, surgery, and other hard 
conditions of life (1). Stress can be influenced by certain 
factors such as age, gender, suffering from psychiatric 
disorders such as depression and anxiety (2) and external 
factors such as genetic characteristics (3). Inducing 
stressful conditions is dependent on biological changes in 
the body. Meanwhile, the hormonal balance of the body 
is disrupted. Certain hormones such as catecholamines, 
vasopressin, gonadotropins, thyroid hormones, prolactin, 
growth hormone, and insulin fluctuate in response to 
stressful conditions (1).   

Activating the pituitary-adrenal axis is the most important 
neuroendocrine response to stress that leads to release 
of certain glucocorticosteroids such as cortisol from the 
cortical part of the adrenal gland that is essential for 
homeostasis and survival during stress (4). Imbalance 
of cortisol levels leads to different diseases such as 
cardiovascular diseases (5), gastrointestinal diseases, 
inflammation, immunodeficiency, and psychiatric disorders 
(6, 7). Different treatments are available for stress. Currently, 
despite the availability of several psychotherapies (8-13) 
and chemotherapies for chronic psychiatric disorders, 
treating stress remains relatively difficult (14).

Medicinal plants can represent effective treatments for 
different diseases including psychiatric disorders and have 
become increasingly popular due to being less expensive 
and causing fewer side effects (15-25). Moreover, 
phytotherapies have demonstrated positive effects in 
treating stress (26). With regards to the significant role of 
the endocrine system in stress induction and the several 
health-related complications due to stress in humans, this 
review was conducted to investigate the effects and action 
mechanisms of medicinal plants and their derivatives on 
cortisol.

Materials and methods

To conduct this systematic review, the key words of 
interest and Endnote software were used. The key words 
corticotropin-releasing hormone, adrenocorticotropic 
hormone, or cortisol in combination with herb, medicinal 
plant, and phyto were used to retrieve relevant articles 
from databases of the Information Sciences Institute and 
PubMed. Then, the plants and the plant-based products 
that were effective in corticotropin-releasing hormone, 
adrenocorticotropic hormone, and cortisol and therefore 
control stress, were selected. The articles included in 
this review were published between 2007 and 2017. The 
articles whose full texts were not accessible and were not 
related to the purpose of this study were excluded after 
the authors’ agreement was achieved. Figure 1 is the 
flowchart to illustrate how the articles were selected for 

final analysis. 

The plants regulate cortisol levels mainly through affecting 
the HPA axis. Several studies have been conducted 
on the plants (Table 1 - page 114) and the plant-based 
compounds (Table 2 - page 115) that are effective in 
modulating hormone.

Besides that, certain plants, as formulated or combined with 
other plants, have been approved and used in traditional 
medicine and experimental research. For example, Si 
Ni Tang is a Chinese herbal combination consisting of 
Glycyrrhiza uralensis, Zingiber officinale, and Aconitum 
carmichaeli. A study on a rat model of chronic unpredictable 
stress showed that Si Ni Tang modulated increase in 
corticosterone and therefore helped relieve stress (41). 
Another study demonstrated that Si Ni powder extract 
modulated serum levels of corticosterone and ACTH. In 
addition, this extract causes increase in mRNA expression 
of hippocampal glucocorticoid receptors (42). The use of 
combination of Magnolia officinalis and Phellodendron 
amurense for four weeks caused decrease in salivary 
cortisol levels in patients with stress (43). A study reported 
that Zhi-Zi-Hou-Po, consisting of Gardenia jasminoides 
Ellis fruit, Citrus aurantium L. fruit and Magnolia officinalis 
Rehd. et Wils. bark, caused normalization of ACTH and 
CORT levels in a rat model of unpredictable chronic mild 
stress (44). 

Studies have shown that certain compounds in the plants 
lead to relief of stress through increasing resistance to 
mental exhaustion and increasing attention. However, 
several mechanisms can be considered in this regard such 
that they help regulate the key mediators that are effective 
on stress response consisting of molecular chaperons 
stress-activated c-Jun N-terminal protein kinase 1 (JNK1), 
(e.g., HSP70), Forkhead box O (FOXO) transcription factor 
DAF-16, cortisol, and nitric oxide (45) through targeting the 
HPA axis (27, 36, 45, 46). In addition, the plants decrease 
the expression of CRF and regulate the activities of certain 
receptors of stress hormones such as GRs (36, 37). On 
the other hand, some medicinal plants such as Hypericum 
perforatum, Melissa officinalis, Valeriana officinalis, and 
Passiflora incarnata can induce anti-stress properties 
through changing and modulating oxidative and nitrosative 
stress biomarkers (47). Also other studies have shown that 
medicinal plants and their extracted compounds can be 
effective via their antioxidant activities (48-54). 

However, studies have not consistently confirmed 
usefulness of plant-based compounds to relieve stress. 
For example, a study reported that medicinal plants do 
not cause any change in ACTH or corticosterone (55). 
In addition, certain issues should be taken into account 
in using medicinal plants such as effective dose and 
associated drug-induced side effects, and interaction 
with chemical drugs. It is therefore recommended to use 
medicinal plants and their derivatives under physicians’ 
supervision.
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Figure 1. Flowchart of the process of analyzing the articles 
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Findings
 
The plants regulate cortisol levels mainly through affecting the HPA axis. Several studies have been conducted on the 
plants (Table 1) and the plant-based compounds (Table 2) that are effective in modulating hormone.
 
Table1: Medicinal plants effective on cortisol 
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Conclusion

Of the 19 articles included in this review, only one study 
was conducted on humans as a clinical trial. Therefore, 
because studies on humans are more vigorous to 
determine the mechanism process of medicinal plants, 
further studies should be conducted on human subjects 
under controlled conditions to investigate this issue. 
However, it is obvious that the plants and their derivatives 
have exhibited their therapeutic effects on mild stress and 
they are also effective in treating more severe disorders 
such as chronic stress through affecting the HPA. They 
can therefore be considered as supplementary treatment 
alongside chemical drugs to decrease cortisol levels and 
to induce peace. 
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Table 2: Phytochemicals effective on cortisol
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Abstract
 

Constipation is one of the complaints raised by 
various age groups. More than one-seventh of the 
adult population in the world are suffering from 
chronic constipation. In addition to adverse ef-
fects on lifestyle and physical complications, this 
disease costs a lot to the patient and the health 
system. In this study, the recommendations for the 
removal of constipation from traditional medicine 
and modern medicine were extracted and com-
pared. The general approach to dealing with con-
stipation in traditional medicine sources is some-
what similar to that of the medical findings, but the 
details of the recommendations in these sources 
do not have the required level of evidence. Also, 
the importance of paying attention to constipa-
tion has been emphasized in reducing the number 
of complications in traditional medicine sources, 
which deserves further consideration.

Key words: constipation, traditional medicine,
modern medicine, laxative
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Introduction

Constipation is one of the most common complications 
of the digestive tract in modern and traditional medicine. 
Constipation is one of the complaints raised by various age 
groups. (1) More than one-seventh of the adult population 
in the world are suffering from chronic constipation (2 and 
3). Chronic constipation with a prevalence of 15-30% in 
adults and between 3% and 28% in children is one of 
the priorities of the World Health Organization (1, 4-6). In 
addition to the negative effects it affects the patient and 
the health system on lifestyle and physical side effects. 
Constipation, in addition to being unpleasant, can be 
associated with complications such as mega colon, general 
weakness, hemorrhoids, and sustained complications 
such as pudendal nerve damage and impaired pelvic floor 
muscle function due to excessive pressure for excision and 
even uteroinjection prolapse (5, 7). Studies have shown 
that women with severe constipation are more likely to be 
exposed to gynecologic surgery (5). The high prevalence 
of constipation in all age groups, the imposition of financial 
burdens on health care systems at $ 7,522 per year for 
each patient in the United States, the impact on quality 
of life of people and the lack of satisfaction with current 
drugs, the tendency of patients and researchers to use 
other methods, including herbal remedies and explain 
other methods of complementary and alternative medicine 
(8 and 9)

In this study, the recommendations for the removal 
of constipation from traditional medicine sources and 
traditional medicine databases were extracted and 
compared. 

Definition of constipation in modern medicine: severe 
stool discharging or incomplete emptying after bowel 
movements or bowel movements less than three times a 
week (10)
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Definition of Constipation in Traditional Medicine: In 
traditional medicine, constipation is characterized by titles 
such as hasr, abdominal cavity and ventricular vein, and 
colic is a specific type of constipation associated with pain 
(11).

Constipation Therapy in Modern Medicine: In modern 
medicine, constipation is initiated by providing non-
pharmacological advice such as increasing physical 
activity and fluid intake, regulating bowel habits, and 
increasing fiber consumption. If necessary, laxative drugs 
are prescribed, and in the absence of response, Surgical 
methods are used. (12 and 13) In new studies, laxatives 
are classified into five groups based on their mechanism 
of action (4, 5 and 14)

The treatment of constipation in traditional medicine: 
The first step in the treatment of traditional medicine in 
Iran is the diagnosis of the disease pattern. Considering 
the characteristics of stool in terms of consistency, shape, 
color, smell and accompanying symptoms, along with the 
examination of language and pulse, is one of the important 
issues of this school. The principles of treatment in Iranian 
medicine are based on lifestyle modification and nutrition, 
the establishment of the balance and the strengthening of 
the organ. Several studies have shown the effectiveness 

of some Iranian herbs on constipation. Hypnosis (ENMA) 
is also indicated as an effective treatment for constipation 
(15) Dr. Ahmadieh writes in the secret of treatment that “It 
should be noted that most diseases cause disruption of 
the stomach and laziness of the intestine. In addition, each 
illness also causes forms of digestive system impairment. 
He cleared it and launched it, then, as if he returned to 
a permanent illness, he went to special treatment.” He 
says elsewhere: “The predecessors of treating illnesses, 
emptying the intestines and treating the diseases were 
important, and they insisted on doing so, and putting the 
rest of the treatments at a later stage. I also chose the 
same procedure, because of constipation and digestive 
disorders The cause of any illness or partner is the disease 
“(16)
Treatment for constipation is primarily focused on 
removing constipation-inducing substances such as 
consuming dry foods or opiates, and continues to focus 
on treating constipation-related gastrointestinal and non-
gastrointestinal malformations.

Food Recommendations in Traditional Medicine:
- Avoid consuming dessert foods (17) and grilled and fried 
foods (18)
- Avoid flaccid foods (17) such as legumes, apples, 
cucumbers, yogurt (18)
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- Increased meals: Increasing the number of meals in 
addition to reducing complications, such as reflux, also 
affects the lining of the heart; however, the volume of 
the serving should be reduced proportionately with the 
increase in the number of snacks (19 and 20)
- Having a regular diet (16 and 17)
- The use of soft and early digested foods (17, 21 and 22), 
due to poor digestion of the gastrointestinal tract, prolongs 
the digestive process, which will result in constipation 
(23).
- Fatty porridges (19 and 24-26)
- Use laxatives foods such as spinach, lettuce, turkey, 
cabbage leaves (17 and 27)
- Sufficient water: (17) In new guidelines, adequate water 
intake, especially constipation is considered to be effective 
(5). Of course, in traditional medicine sources, it is not 
recommended to increase water use in the elimination of 
all types of constipation (17).
- Snacks like dried figs, pistachios, almonds, currants, dried 
figs, cooked fruits, sweet ripe melons before meals (17)

Therapeutic methods of traditional medicine:
- Stretching during a mild walk (23)
- Creating order in defecation and bowel movements when 
feeling off (17)
- Keep body warm in very cold environments (17)
- Keep your stomach warm, especially in cold weather (17 
and 21)
- Non-use of very cold and bitter foods (19-21 and 25)
- Avoid overeating (23)
- Avoiding Drugs (17)
- Avoiding Severe Psychological Stress (16 and 19)
 - Ginger: In addition to laxative, it is also effective in 
relieving nausea (17, 28)
- Golghand alone or sour with Golghand (27): The 
method of making “griffin” is to combine the flowers with the 
weight of that honey or sugar and put it under appropriate 
temperature conditions for a while until the process is 
completed. Golghand also plays an important role in 
reducing bloating and gastrointestinal uplift (23, 28)
- “Torangebine” with rose water: In the Alhekmatelkholase 
book, the best combination of laxatives is mentioned, 
which are  usable in most temperaments, times and cities, 
and it is easy to eat and, of course, those who are prone to 
diarrhea should be careful with it. 19 and 25)
- “Mubarak” laxative: The author of the Altebelmizan, 
expressed combinational Mubarak laxative in this 
book, based on his experiences, is useful in most of 
the esophagus and outbreaks, and agrees with most 
temperaments and can be used by pregnant women and 
children and the elderly. It can also be useful in treating 
fever and inflammation of the digestive tract. (29)
- Sweet Almond Oil (22)
- rose petals (22)

Discussion and Conclusion

Constipation is one of the most common problems in the 
new life style. In Germany, about 25% of women and 10% 
of men (30) and in the United States between 20% and 
28% of the population face this problem. (31) Iran reported 

a prevalence of 3.5%. (32 and 33). Lipid medications along 
with homeopathic remedies are the most commonly used 
non-prescription drugs in the world. In Germany, 39 million 
units of laxative drugs are sold annually, and 600 million are 
sold in the United States. (34) The annual constipation in 
the United States leads to 2.5 million physician visits. The 
economic value of care for each patient with constipation 
is estimated at an average of $ US 2,752. (35) Many of 
the molecular structures of modern drugs are based on 
the effects of medicinal plants used in traditional medicine 
systems. (36) So searching in traditional medicine texts is 
a good way to find new drugs. The use of modern therapy 
has many problems. Therefore, new strategies are aimed 
at shortening processes to reduce costs and making 
it easier to get effective medications. (37) One of these 
strategies is the use of therapies and medicinal plants and 
medications used in traditional medicine for centuries. This 
study was a review study in which we tried to compare 
the treatment of constipation in modern medicine with 
traditional Iranian medicine. According to the studies, the 
main method of treatment in modern medicine is the use of 
laxatives that can have many complications, but traditional 
medicine methods are related to the correcting of life and 
food practices and treatments by medicinal plants that have 
the least complications. However, the low risk or safety of 
pharmaceutical treatments in traditional medicine requires 
several clinical trials so far researchers have not focused 
on researching these topics. Due to the prevalence of 
constipation and the existence of several herbal remedies 
in traditional Iranian medicine, it is suggested that more 
clinical trials should be conducted to prove the low risk and 
even the effectiveness of these medicinal plants, in order 
for them to achieve the role of chemical treatments with 
low complications.
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Abstract
 
 
Introduction: Measles and rubella are acute viral 
diseases. Rubella often has mild clinical symp-
toms and cannot be diagnosed. Pregnant mother’s 
infection with this disease causes serious compli-
cations, especially congenital rubella syndrome 
which is one of the causes of neonatal mortality, 
severe congenital defects and permanent disabil-
ity in children. In contrast, measles often occurs 
with severe symptoms. This study aimed to deter-
mine the immunity level of Jahrom’s young girls 
and women against measles and rubella 7 years 
after the public vaccination comparing to deter-
mine the percentage of infection with these two 
viruses, the effectiveness of the vaccine and an 
appropriate method to prevent the complications 
of these two diseases.

Methodology: This study was a cross-sectional 
descriptive study. According to the previous study 
conducted one year after the public vaccination 
in Jahrom City, 100% of the subjects were given 
immune anti-rubella antibody titer and 94% re-
ceived immune anti-measles antibody titer. Now 
this study measured anti-measles and anti-ru-
bella antibody titers (IgG) in 180 women and girls 
aged 15-25 in Jahrom City through ELISA assay.

Results: 165 subjects (91.7%) had positive rubella 
titer, 13 subjects (7.2%) had suspected rubella tit-
er and 1 subject (0.6%) had negative rubella titer. 
Meanwhile, 170 subjects (94.4%) had positive, 6 
subjects (13.3%) had suspected and 3 subjects 

 
 
 
(1.7%) had negative measles titer. Regarding 
suspected cases as positive for long-term main-
tenance of serums, a total of 98.5% of people 
were immunized  measles and 97.5% were im-
munized  rubella. With increase of age, anti-
body titer significantly increased (p<0.05). There 
was no significant relationship between taking 
or not taking steroids, immunity repressor and 
the subjects’ immunity percentage (p<0.05).  

Conclusion: The results showed that although the 
national vaccinationcomparing in 2003 has been 
effective in immunizing the women of gestational 
age to measles and rubella, it seems that due to 
the gradual reduction of this immunity, all women, 
before pregnancy, should undergo a test to deter-
mine their immunity to these two diseases and if 
necessary, booster vaccine should be inoculated. 

Key words: Measles, Rubella, Congenital rubella, 
vaccination, IgG.
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Introduction

Measles is a highly contagious disease the incidence of 
which declined due to widespread vaccination. However, 
there are still outbreaks of the disease worldwide, which can 
be due to the primary vaccine failure in a small percentage 
of children and the lack of vaccination in some percentage 
of preschool children and, finally, because of the reduction 
in the anti-measles antibody levels in children born to the 
mothers with no history of wild virus infection [1]. Measles 
vaccine failure was reported in 5% of those who received 
only one dose of vaccine at 12 months of age. However, 
weaning immunity can be observed in some people after 
each vaccine [2]. Rubella is a mild disease with cutaneous 
rash that is more severe in children and infants than in 
adults, and the worst problem with rubella is its trans-
placental transmission, fetal infection and congenital 
malformation which causes eye symptoms (cataract, 
glaucoma, etc.), microspheres, PDA, nerve deafness, etc. 
in the infants. Before vaccination, rubella epidemics were 
observed every 6 to 9 years. Now after vaccination, the 
incidence of the disease has reduced by 99% [1]. Infection 
with rubella was asymptomatic in 25-50% of cases, and 
immunity after infection with virus and with vaccine was 
prolonged. However, at the same time, some rare cases 
of infections were reported [2]. After the injection of MMR 
vaccine, sero conversion rate was different in children. In 
a study conducted in Korea, after MMR injection to 121 
children 1-2 years old, sero conversion rate was reported 
to be 97-97% for rubella and 100% for measles. Regarding 
the children aged 4-6, who were sero negative, all 39 
children had 100% sero conversion rate for measles and 
rubella after MMR injection [3]. In the study conducted by 
Dr. Zamani and Dr. Daneshjoo in Tehran in 2004 on 1,665 
schoolchildren aged 6 to 12, 68.5% had  no anti-rubella 
antibody titer. A year after the mass MR vaccination in Iran 
in 2004 and during that time all women under the age of 25 
were vaccinated with MR. In a research project conducted 
in the city of Jahrom, IgG rate against measles and rubella 
was reviewed in girls of 15-25 year old by ELISA method 
and the seropositivity rate of the vaccinated subjects was 
reported to be 100%. The pregnant mother’s infection 
with measles virus, and especially rubella virus in the 
first three months, can have harmful irreparable effects 
on the fetus. The goal of measles and rubella vaccine 
preparation and all its immunization programs was to 
avoid these complications, especially congenital rubella 
syndrome. Selection of the appropriate measles and 
rubella vaccination requires obtaining information about 
these diseases and their complications and performing 
community-based epidemiological studies, especially 
in pregnant women and women of reproductive age, to 
determine their level of immunity.

Given that in 2003, public vaccination against these two 
diseases was carried out for the age group of 25.5 years, 
and after that several similar studies in Iran and a similar 
study in Jahrom City were conducted, and the immunity 
level of the subjects after the vaccination was investigated. 
This study aimed to determine the immunity level against 
measles and rubella 9 years after the public vaccination of 

15 to 25 year-old women in Jahrom City to determine the 
sensitivity of individuals, the efficacy of the vaccine and 
an appropriate immunization method to prevent these two 
diseases.

Methodology

It was a cross-sectional descriptive-analytic study 
conducted to determine the immunity level of 15-25 year-
old girls and women in Jahrom City against measles and 
rubella virus a few years after the public vaccination. 
Through convenience sampling method, a blood sample 
was taken from 180 women aged 15-25 years who referred 
to the laboratory of Peymaniyeh Hospital in Jahrom City. 
Then, that was centrifuged and frozen at 4°C. Then, anti-
measles and anti-rubella IgE titer were measured using 
ELISA method and Spectrophotometer. After taking blood 
samples from 180 volunteers aged 15 to 25, who referred 
to the laboratory of Peymanieh Hospital in Jahrom, and 
serum centrifugation and isolation, serums were stored at 
4°C for several months. The research methodology was 
based on the use of ELISA method, which showed 97% 
sensitivity and 94% specificity for anti-measles IgG and 
95.5% sensitivity and 97.1% specificity for anti-rubella 
IgG. The samples were first placed at room temperature 
for one hour and shaken at form 8. 100  diluted serum was 
added to 5  serum. Meanwhile, 5  positive controls were 
added to one sample and 5  negative controls and 5  cut 
off controls were added to one sample. Then, the samples 
were shaken with sugar for 2 minutes and left in a 37°C 
incubator for 45 minutes. Then, the samples were washed 
with 0.3 volumes of solution 5 times. Immediately after that, 
100  volumes of IgG solution were added to all samples 
and they were placed in a 37°C incubator for 30 minutes. 
For the second time, the samples were washed with rinsing 
solution 5 times and immediately after that 100  substrate 
solution was added to all samples. After the samples were 
kept away from the sunlight at room temperature for 20 
minutes, 50  of stop solution was added to all of them, and 
finally, the samples were read using spectrophotometer 
with a wavelength of 450/620 nm one hour after stopping 
the test. Samples with a specific anti-measles IgG 
and specific anti-rubella IgG of less than 9 IU/ml were 
considered negative, those with 9-11 were considered 
suspected and those above 11 were considered positive 
according to the Kite manufacturer’s instruction (Vircell 
Spanish Company). In this method, the antigen-antibody 
complex was determined by ELISA method and was read 
by spectrophotometer. Data were analyzed by SPSS V11 
software at the descriptive statistics level and the required 
charts were also designed by Excel XP  software.

Results

In this study, serum samples of 180 girls and women 
of 15- to 25 years  in Jahrom City who had a history of 
public vaccination inoculation were evaluated in terms of 
measles and rubella IgG. IgG levels were measured by 
ELISA method based on the international unit of (IU/ml). 
ELISA method showed sensitivity of 97% and specificity 
of 94% for anti-measles antibody and 95.5% sensitivity 
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and 97.1% specificity for anti-rubella antibody. The kits 
used belonged to Vircell Spanish company. Samples with 
an antibody level below 9 IU/ml were negative, those with 
a level of 9-11 were suspected and those with a level of 
more than 11 were considered positive (according to the kit 
manufacturer’s instructions). The results showed that 165 
out of 180 subjects (91.7%) were positive for anti-measles 
antibody, 1 subject (5.6%) was negative and 13 subjects 
(17.2%) were suspected. Moreover, 170 subjects (94.4%) 
had positive anti-rubella antibody, 3 subjects (1.7%) had 
negative and 6 subjects (3.3%) were suspected. Since 
suspected cases were considered positive, eventually 
98.5% of subjects are still immune against measles and 
approximately 97.5% are still immune against rubella. 
Meanwhile, this study reviewed the relationship between 
the individuals’ immunity, steroid use, the incidence of 
autoimmune diseases, the use of specific drugs and 
vaccination, and no significant relationship was observed 
between the individuals’ immunity or non-immunity and 
the use of steroids and self-immune drugs (p<0.05). 
In this study, 174 (96.7%) patients did not take steroids 
and 6 (13.3%) patients used steroids. Moreover, 97% of 
those who had positive anti-measles antibody and 96.5% 
of those with anti-rubella antibody had used no steroids. 
Meanwhile, 92% of those who did not take steroids had 
anti-measles antibody and 94.3% of those who did not 
take steroids had anti-rubella antibody (Table 1).

Out of those who had positive anti-measles antibody, 98.2% 
and 97.6% of those with positive anti-rubella antibodies did 
not use the autoimmune disease drugs. Moreover, 92% of 
those who did not take the autoimmune disease drugs had 
anti-measles antibody and 94.3% of those who did not use 
steroids had positive anti-rubella antibody (Table 2).

There was a significant relationship between age and anti-
measles and anti-rubella antibody titer (P<0/05). That is, 
the antibody titer increases with age increase, so that, 
regarding the suspected cases as immune, in the age 
group of 20-25 years, 99.2% are immune against measles 
and 97.8% are immune against rubella. However, in the 
age group of 15-19 years, 15-19, these figures are 92.6% 
and 97.5%, respectively. You can observe this comparison 
in Tables 3 and 4, respectively.

In general, the results showed that public vaccination was 
quite effective and an acceptable result was achieved after 
9 years.

Discussion

To be able to judge the efficacy of public measles-rubella 
vaccination system, we needed to collect data about the 
immunity of people in society, especially young women 
of reproductive age before and after vaccination. For this 
purpose, various studies were conducted in Iran. In a study 
in Shahrekord, 150 students were examined 4 weeks before 
and 8 weeks after the public vaccination, 86% of whom 
were immunized against rubella before vaccination and 
14% who were sensitive to virus. After vaccination, these 
figures changed to 96.9% of immune cases and only 3.1% 

of non-immune cases. In this study, the effectiveness of 
vaccination was reported to be 80.95% (5). This information 
was consistent with the findings from the previous study 
in which 100% of the subjects were immunized against 
rubella after a national vaccination (6). In Mashhad, the 
vaccination responsiveness in women aged 15 to 23 was 
studied. At first, 1698 subjects were examined before 
vaccination out of which 67.19% were immune against 
measles and 70.38% were immune against rubella. After 
vaccination, these figures reached 77.37% and 89.5%, 
respectively (7). In comparison with our findings from the 
previous study in which these figures were 94% and 100% 
respectively (6 - 8), the responsiveness rate was less in 
Mashhad due to the exclusion of some subjects from the 
study and the difference between the type of kit used. In 
Tehran, 390 women were investigated whose immunity 
against rubella virus was 80.59% before vaccination, and 
reached 96.8% during vaccination and 100% at the end 
of the program (9). The results of this study were quite 
similar to our previous research findings. In 2011 in Shiraz, 
Professor Alborzi examined 909 women aged 6 to 26 years 
in the Research Center for Microbiology and divided them 
into five groups to detect antibody. Measles was reported 
to be 80.6% for the age group of 10 to 6 years, 72.7% 
for the age group of 11-15 year, 84.9% for the 16-20 year 
old group and 87.5% for the 20-29 year old group before 
vaccination. After vaccination, these figures reached 91%, 
99.6%, 99.6% and 97%. The immunity against rubella 
was reported to be 98.9%, and generalized to immunity 
against congenital rubella syndrome (10). In our recent 
study, the immunity rate against measles was reported as 
97.5% for 9-15 year old subjects and 93.4% for 20-25 year 
old subjects, and the immunity rate against rubella was 
reported 97.5% and 93.4%, respectively. Therefore, our 
present study as well as the study conducted in Shiraz 
showed that women’s immunity decreases a little with 
increased age. In Kerman, 4 weeks before and after the 
public vaccination, the antibody titer was studied in 1089 
women. Before the program, 46% of the subjects aged 
between 5 and 14, 41.7% of the age group of 15-19 years, 
and 34.1% of the subjects aged 20-25 were immune 
against the measles virus. After vaccination, 100% of the 
vaccinated subjects were immunized against measles 
(11). The study results were consistent with our previous 
research and the immunity percentage of the individuals 
was 6% higher than our results, which contributed to the 
success of vaccination in Kerman, the lack of sampling 
error and follow ups of the subjects. Our previous study 
was conducted in Jahrom City on 15-25-year-old urban 
and rural women. Before the national vaccination, 84.35% 
of subjects were immune and 14.95% were non-immune 
against rubella. One year after the public vaccination, 
the subjects were re-examined and 100% of them were 
immune against rubella. Moreover, 84.3% of the subjects 
were immune against measles and 15.7% were sensitive 
before the vaccination. One year after the vaccination, 
94.1% of vaccinated subjects were immunized against 
measles. In this study, there was no significant relationship 
between the antibody titers and the subjects’ geographic 
status. However, the subjects’ positivity percentage 
increased with increasing age (6 - 8). However, according 
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Table 1: A description of the relationship between the absolute and relative frequency of the volunteers’ immunity 
against measles and rubella and taking or not taking steroids

Table 2: A description of the relationship between the absolute and relative frequency of the volunteers’ immunity 
against measles and rubella and taking or not taking autoimmune disease drugs

Table 3: Absolute and relative frequency distribution of volunteers by age and anti-measles antibody titer

Table 4: Absolute and relative frequency distribution of volunteers by age and anti-rubella antibody titer

to the present study results, the subjects’ positivity 
percentage of antibody titers gradually decreases after 
several years. According to the data obtained in these 
studies, this public vaccination program had a significant 
role in creating immunity against these two viruses and 
a successful implementation and the results were close 
to the determined goals. Finally, according to the article 
released by Esteghamati, stating that cluster sampling 
results in Iran suggested a high immunity level of 97% 
of Iranian women aged 25-40 against rubella. After the 
national vaccination program in Iran, seven thousand 

blood samples were collected with the help of UNICEF and 
over 97.4% of samples were immune to rubella virus. It 
has also been suggested that the immunity of the children 
under 5 increased by 53% against rubella and by 93% 
against measles. Meanwhile, with an immunity of 97% to 
99%, the National Vaccination Program for measles and 
rubella has been successfully evaluated and because of 
high immunity, women will no longer be vaccinated against 
rubella (12-13). In our previous study, all subjects were 
also immune to rubella one year after the vaccination (6). 
However, this study was designed to determine whether 
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or not the subjects’ antibody titer remains immune after 
several years of vaccination and whether there is a need 
to repeat public vaccination. The study results showed 
the immunity level of 15-25-year-old women to be 98.5% 
against measles and 97.5% against rubella 9 years after 
the public vaccination. In the study, 91.7% of the subjects 
were immune to measles, 0.6% was negative and 7.2% 
were suspected. Meanwhile, 94.4% of the subjects were 
immune to rubella, 1.7% was non-immune and 3.3% of 
cases were suspected. Due to the fact that the samples 
were stored at 4°C for several months before the test kits 
arrived and the probability that suspected samples were 
positive; suspected samples were considered positive. 
This statistic was consistent with the above mentioned 
point.

In this study, there was no significant relationship between 
the use of  immunosuppressive drugs. These factors were 
not investigated in other similar studies conducted inside or 
outside Iran. According to the results obtained from other 
studies, as the age increases, the antibody titer increases 
(14-18). Most likely there will be a risk of exposure to these 
viruses or infection with them with an increase in age. 
However, our study showed a slight decrease in antibody 
titers with age increase. Moreover, the immunity of women 
of reproductive age before public vaccination was 87% 
(19) in Kyrgyzstan, (76.3%) in Turkey, (70%) in Brazil (16), 
(65%) in China and Taiwan (17 and 21), 55% in India (22), 
(84.6%) in Hong Kong (23) to rubella and (74.1%)  in South 
Korea to measles (24, (84.6%) in Italy against rubella 
(15), (46%) in Costa Rica against rubella (25), 90.8% in 
Nepal (26), 50% in Egypt against measles (27), 92.9% in 
Romania (28), 46% in the UK against rubella (29), and 79% 
in Madrid against measles and rubella (30) and in Jeddah 
71% were reported immune to measles and 90% immune 
to rubella (31). Only in a few of the reported countries, the 
percentage of responsiveness to public vaccination was 
examined. For example, the figures reached 90% in Italy 
(15), 98% in Costa Rica (25), (97.3%) in China (17), 90% 
in Egypt (27), 93% in Taiwan (21), 94.4% in Romania (28), 
88% in the UK (32), and 73.7% in Jeddah for measles 
and 91.7% for rubella (31). The point to be noted here is 
that in this study the antibody titers below 9 units per ml 
were considered negative, which was used in accordance 
with the kit manufacturer’s instructions. The kit used in 
this study belonged to the Spanish company Vircell. The 
values of 11-9 units per ml were considered suspected 
and the values more than 11 units per ml were considered 
positive. However, due to the cases mentioned, suspected 
cases were contractually considered positive. The kit 
used in one case was not similar to the kits used in the 
other domestic and international studies. Therefore, if 
the samples were measured using other kits standards, 
the number of positive cases would be possibly reduced. 
Thus, a greater percentage of women in the society can 
be considered sensitive to these two diseases. In our 
study, the relationship between the socioeconomic level 
(urbanism and ruralism) and the antibody titer was not 
measured. That is because the similar study of Namjoo in 
2004 showed no significant relationship between these two 
cases due to the wide association of urban and rural areas 

in Jahrom City (6 - 8). Whereas, the study of Majdzadeh 
in Tehran in 1997 showed a significant difference between 
the women living in the north of Tehran in terms of high 
socioeconomic status and the women living in the south of 
Tehran in terms of rubella antibody titers, so that Southern 
women had higher antibody titers (9). In a similar study in 
India in 1995, the same difference was observed between 
urban and rural residents. Rural women had higher 
antibody titers and immunity. That is because the risk of 
developing rubella in their childhood increases due to  low 
hygiene (22). Moreover, in a study conducted in Italy in 
2004, there was no significant relationship between the 
geographic region and the positive percentage of rubella 
antibody titers until the age of 14 years. However, during 
15-19 years of age, it was more positive in the northern 
Italian population than those living  in southern Italy. 
Meanwhile, between the ages of 20 and 39, it was lowest 
in the southern Italian population (a region with higher 
socioeconomic status) (15). The after vaccination results 
showed that most people have found an acceptable level of 
antibody, which indicates the ability of these vaccines and 
their immunogenicity to produce antibodies. The similar 
results observed in other countries were mentioned in the 
previous pages. Actually, the study on the vaccine effect 
survival over time was conducted only in a few countries, 
and the other countries have examined the positive rate of 
antibody titer in vaccine recipients. However, in those few 
countries mentioned, the research showed the subjects’ 
acceptable immunity after several years (7 years in Iran). 
Therefore, the public vaccination program was satisfactory 
and there was no need to inject a booster dose, except for 
those who underwent serology test before marriage and 
if not immunized, booster dose should be inoculated. It is 
worth noting that during the implementation of the public 
vaccination plan, a large number of pregnant women were 
not aware of being vaccinated by this live attenuated vaccine 
(LAV) during their pregnancy. Thus, several studies were 
conducted in Tehran (33-34) and a study was conducted 
in Mazandaran (35) in order to investigate the probable 
infection of these mothers’ infants with congenital rubella 
syndrome. Thankfully, the results of all studies showed 
that although the injection of a live virus vaccine is not 
recommended during pregnancy, its accidental injection in 
pregnant women did not have complications and even one 
case of congenital rubella syndrome after vaccination has 
not been reported.

Conclusion

According to what we obtained in this study, it appears that 
the public vaccination program was sometimes successful 
in starting a program for the elimination of measles, rubella 
and congenital rubella syndrome in the society. Meanwhile, 
the inclusion of a MMR vaccine in children’s immunization 
program was also another effective step towards achieving 
this goal. However, as mentioned before, this program 
did not address the screening of women and women of 
reproductive age for the presence or absence of anti-
measles and anti-rubella antibodies.
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Research Limitations
ross-linking, resulting in hearing loss in patients (23).
Due to the randomized sampling method used in this study, 
it was not possible to compare the subjects’ immunity 
level in different parts of the city in terms of different 
socioeconomic levels. However, the major problem was to 
provide kits, which was postponed several times due to the 
increased price. In addition, due to the limited availability 
of kits, we had to use 180 kits instead of 200 kits, because 
there were 89 kits in each package. Moreover, there was an 
interval of several months between the sampling time and 
the analysis of the data obtained from the test. Meanwhile, 
due to long-term maintenance of serums, a number of 
samples were reported suspected, which were considered 
to be positive in accordance with the instructions of the 
used kit and the recommendations of the lab specialists 
and the previous information.

References

1. Karen   J, Karel  D. Nelson’s Pediatric Medicine Basics. 
Translated by:  Soboti   B, Keshavarz   P, Khalili  K. First 
Edition. Institute of Computer Science Publications with 
the assistance of Artin Teb.2011:479-485.
2.  Beremen   R, Kligman   R, Jenesis   H. Infectious Diseases 
of Children-Nelson. Translate by: Banifazl   M, Ramezani   
M, Afhami   SH, Talebi   M. First Edition.;Teimorzadeh 
publication.2000:325-314
3. Ralph D. Feigi, James D. Cherry, Gail Y. Demmler, 
Sheldon L. Kaplan. Text book of pediatric Infection disease. 
5th edition. Philadelphia: United States Saunders;2008: 
2134-2298.
4. Maldonado Y, Behrman RE,  Kliegman RM, Jenson HB. 
Nelson text boock of pediatrics. 17th edition. Philadelphia: 
United States Saunders;2004: 34-1032.
5. Shirzd  H, Shahabi   GH, Zaman Zad   B, Rafeian  M. 
Determination of the efficacy of rubella vaccine among 
students of Shahrekord University of Medical Sciences in 
the national vaccination program in winter 2003 by ELISA 
method. Research Institute: Shahrekord University of 
medical sciences;2005:8-12
6. Namjo  S, Asadi  H. Evaluation of anti-measles antibody 
titers in 15- to 25-year old girls in Jahrom before and after 
vaccination. Professional PhD thesis, Jahrom: Jahrom 
university of medical sciences,2008:70- 75
7. Mahmodi  M, Vahedi  A. Comparison of immunity 
against rubella virus before and after public measles-
rubella vaccination in Mashhad women. Medical Journal 
of Mashhad University of Medical Science.2007; 50( 96): 
177 – 186 
8. Namjo  S, Asadi  H. Evaluation of anti-measles antibody 
titers in 15- to 25-year old girls in Jahrom before and after 
vaccination. Professional PhD thesis, Jahrom: Jahrom 
university of medical sciences,2008:54- 69
9. Majdzadeh R, Mordi A, Zeraoti H, Sepanlou SG, Zamani 
G, Zonobi V. Evaluation of the measles –rubella mass 
vaccination campaign in the population covered by Tehran 
University Medical Sciences. East Mediterr Health J. 2008 
Jul-Aug; 14(4):690-810.

10. Pourabbas B, Ziyaeyan M, Alborzi A, Mardaneh J. 
Efficacy of measles and rubella vaccination one year after 
the nationwide campaign in Shiraz,Iran. Int J Infect Dis. 
2008-Jan;12(1):9-43. Available from: URL: http: /www 
.ijidonline. com / article/S/20197/2(07)00080X/fulltext.
11. Afalatonian  M, Soltaninezhad  M, Mahmodi  A, Khaloei  
A, Arabzadeh  M. Measuring the level of measles immunity 
in 5-25 year-olds before and after measles and rubella 
vaccination in the cities of Baft and Kahnuj in 2003. Journal 
of Kerman University of Medical Sciences.2006;13(2): 34-
36
12. Esteghamati A, Gouga MM, Zahraei SM, Dadrus 
MN, Uashidi A, Mahoney F. Pediatric Infect Dis J. 
2007 Dec; 26(12):1094-1137. Available from: URL: 
http: /www.journals.1ww.com/pidj/pages/articleviewer.
aspx?year=2007 and issue=00012 and type=full text.
13. Zahraei SM, Gooya MM, Azad TM, Soltan Shahi R, 
Saboori A, Maouri B, Alexander JP Jr. Successful Control 
and impending elimination of measles in the Islamic 
Republic of Iran. J infect Dis. 2011 Jul; 204 Supp/1:11-
305
14. Vahdani   P, Mardani  M, Gachkar  L, Alimardani   M. 
Journal of Shahid Beheshti University of Medical Sciences. 
2007;50(2):47-54
15. Rota M C, Bella A, GobuHi G, Giambi C, filia A, Guido 
M, De Donno A, Crorari P, Ciofi degli affi M L. Rubella 
seroprofile of the Italian population: an 8-year comparison. 
Epidemio Infect Journal. May 2007; 135 (4): 362-555.
16. Menegoola I A, Bercini M A, Schermann M T, Nuner 
Z, Fegatto T S, Siqueira M M, Flannery B. Out break 
of rubella after mass vaccination of children and adult 
women: challenges  for rubella elimination. Rev Panama 
Salud Publica. 2011 Apr; vol 29(no 4): 1020-4989. 
Available from: URL: http: /www.dx.doi.org/10.1590/s/020-
49892011000400005.
17. Peng Z Q, chon W S, He Q, Peng G W, Wu C G, Xu N, 
Zhao Z J, Shu J,Tan Q, Zheng H Z, Lin L F, Deng H H, Lin 
J y, Zhang Y H. Int J Infect Dis. 2012 Feb; 16(2): 99-103.
18. Hinman A R, Hersh B S, de Quadros C A. Rational use 
of rubella vaccine for prevention of Conge  nital rubella 
syndrome in America. Rev Panam Publica.1998 Sep; 
4(3): 56-60.
19. Malakmadze N. Zimmerman L A, Uzicanin A, Shteinke 
L, Caceres U M. Development of rubella vaccine strategy:
contribution of rubella susceptibility study of women of 
childbearing age in Kyrgyzstan,2001. Clin Infect Dis; 2004 
Jun; 381(12): 3-1780.
20. Ki M, Kim M H, Choi B Y, Shin Y J, Park T. Rubella 
antibody loss routes in Tourky children. 2002 Dec;192(3): 
64-557.
21. Wang I J, Huang L M, Chen H H, Hwang K C, Chen 
C Y. Seroprevalence of rubella infection after national 
immunization program in Taiwan: Vaccination status and 
immigration impact. J Med Virol.2007 Jan; 79 (1): 97-103.
22. Yadar S, Guptaj S, Kumari S. Seroepidemiology of 
rubella in women of reproductive age. Indian J Pathol 
Microbio. 1995 Apr; 38 (2): 42-139.
23. Chan P K, I1 cy, Tam J S, Cheng A F. Rubella immune 
status among health care workers in the department of 
obstetrics and gynecology of a regional hospital in Hong 
Kong:The need for a vaccination policy. J Hosp Infect. 

RE VIE WS



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10���

1999 Jul;42(3):42-239.
24. Pechax M, Walia T, Lattio H, Nelson A. More than 
16 million children and adults rapidly vaccinated against 
measles following major out break in DPRK. N infec J. Apr 
2007; 79 (3): 204-301.
25. Moricce A, Depetris A, Castillo-Solorzano C. Nationwide 
campaign for vaccination of adults against rubella and 
measles in Costa Rica. Div of International health. 2001 
November; 50 (44): 976-979.
26.  Upreti S R, Thapa K, Pradham Y V, Shakya G, Sapkota 
Y D, Anand A, Taylor T, Mach O, Reef S, Pattamakilok S, 
Liyanage J, O’Connor P, Sedai T, Bhandary S R, Patridge 
J, Schluter W. Developing rubella vaccination policy in 
Nepal-result from rubella surveillance and seroprevalence 
and congenital rubella syndrome studies. J Infect Dis. 
2011 Jul; 204 Suppl 1: 8-433.
27. EI Sayed N, Kardeel N, Barakat I, Moussa I, Alexander 
Jp Jr, Novri B, Reef S E. Progress toward measles and 
rubella elimination in Egypt. J Infect Dis.2011 Jul;204:24-
318. 
28. Pistol A, Hennessey K, Pitigoi D, Ion-Nedelcu N, 
Lupulescu E, Walls L, Bellini W, Strebel P. Progress toward 
measles elimination in Romania after a mass Vaccination 
campaign and implementation of enhanced measles 
surveillance. J Infect Dis 2003 May; 187:22-217.
29. Post D. What kind of vaccines do adults need?. J of 
Health gather. 2007 June; 94 (3): 21-25.
30. Gil A, Gonzalez A, Dal-Re R, Aquilar L, Rey Calero J. 
Seroprotection against hepatitis A, measles, rubella and 
parotitis in an urban School Population. Med Clin (Barc). 
1991 May; 96 (18): 624-681.
31. Soad M J. A Serological survey of measles, mumps and 
rubella immunity among school age children in western 
Saudi Arabia. Saudi Mod J. 2006; 27(1):43-119.
32. Steronson J, Murdoch B, Riley A, Duncan B, Mc Whirter 
M, Christie P. Implementation and evaluation of a measles 
rubella vaccination campaign in campus university in the 
UK following on out break of rubella. Epidemiol Infect.1998 
Aug;121(1):64-157.
33. Monavari H, Kargar Kheirabadi A, Shamsi Shahrabadi 
M, Keyvani H, Asghaie M, Azizi M. Serological Status 
of Rubella Virus in Cord Blood Samples of Newborn 
in Hospitals Affiliated to Tehran University of Medical 
Sciences. Sci J Hamadan Univ Med Sci . 2012; 19 (1) :16-
21
34. Hamkar R, Jalilvand S, Mokhtori-Azad T, Jelyani KN, 
Nategh R. Evaluation of immunity against rubella in Iranian 
after mass campaign for measles-rubella Vaccination on 
December 2003. Am J Infect Control. 2006 Nov; 34(9): 
492-588.
35. Saffar  MJ, Maghsoudlo  AR, Ajami  A, Khalilian  AR, 
Qaheri  A. The role of pre-gravidity measles–rubella 
immunization of mothers on the passive immunity and 
immunizing effect of MMR vaccine in their offspring. 2006. 
Iran J Pediatr; 16( 4):427-432

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

RE VIE WS



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��5WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

RE VIE WS

Review of percutaneous  nephrolithotomy in children 
below �� years old in Jahrom  hospital, during �0�0-�0��  
 
Ali Reza Yousefi 
Reza Inaloo

Department of Urology, Jahrom University of Medical Sciences, Jahrom, Iran.

Corresponding author:  
Reza Inaloo,  
Department of Urology,  
Jahrom University of medical sciences,  
Jahrom, Iran Tel: +989173130056 
Email: rezainaloo@yahoo.com

Abstract
 

Introduction: Although, renal stone isn’t frequent in 
children, but Percutaneous Nephrolithotomy can be 
used in children if indicated. Percutaneous Neph-
rolithotomy in children is different from adults, thus 
we review some children who underwent Percuta-
neous Nephrolithotomy and review them for compli-
cations and stone free rate.

Material and Methods:  This study was done us-
ing descriptive cross-sectional method on 43 cas-
es under 12 years old who had renal stone and 
were treated by Percutaneous Nephrolithotomy in 
Jahrom Peymanieh hospital. All cases had medical 
records. Having a renal stone larger than 2cm, mul-
tiple stone, no response to extra corporeal shock 
wave lithotripsy were a criteria for patients below 
12 years old to be involved in the study and to be 
cured by Percutaneous Nephrolithotomy operation. 
Patient’s data was collected with a research made 
questionnaire.Data was investigated in a level of 
descriptive statistics via statistics software (SPSS, 
Edition14) in which the average and deviation of 
criteria and qualitative variables from frequency 
percentage and frequency was used in quantitative 
variables of descriptive reports.

Results: From 43 patients 22 patients (51.1%) were 
male and 21 patients (48.8%) were female. The pa-
tients were aged from 7 months to 11 years old. 
The stone size ranged from 1cm to 2.5 cm. The 
number of stones in 42 patients had been recorded. 
Among these 45.2 percent of them had one stone 
and 33.3 percent had two. The stone free rate was 
85%. The average of hospital stay was 31.11±12.56 
hours. The longest time was 24 and 48 hour and 

 
 
 
 
that respectively included 33.3% and 26.2%. The 
complications were: (0%), Excessive bleeding 
which needed transfusion (0%), post op convulsion 
(9.5%), and organ injury (0%). 

Discussion: Percutaneous stone therapy-related 
hemorrhage requires a blood transfusion (11%-
14%), and an increased risk of kidney loss. In this 
study, the stones were removed completely with 
minimal injury to renal tissue. PCNL has a better 
stone clearance rate and is cost-effective. PCNL 
has a clearance rate of 100% when it was com-
bined with ESWL.

Key words: Percutaneous Nephrolithotomy, 
Renal stone, Pediatrics
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Introduction

Nephrolithiasis is a common clinical disorder affecting 
up to 5% of the general population in the USA [1]. The 
prevalence of renal stone disease has been rising in both 
sexes, being estimated that about 5% of American women 
and 12% of men will develop a kidney stone at some time 
in their life [2]. Nevertheless, in certain areas of the world, 
as in the Middle East, the lifetime risk appears to be even 
higher [3]. There has been heightened awareness of renal 
stone disease in children as well [4]. Recurrence rates of 
50% after 10 years and 75% after 20 years have been 
reported [5،6]. Clinical manifestations are characterized 
by lumbar pain of sudden onset [the location of pain 
depends on the location of the stone in the urinary tract] 
which may be accompanied by nausea and vomiting, 
and gross or microscopic hematuria Diagnosis of renal 
stone in the acute setting is beyond the scope of the 
present update but in brief, is represented by urinalysis 
and imaging. Urinalysis often reveals hematuria but the 
latter is absent in approximately 9% of cases [3]. Crystal 
Luria is occasional and the presence of leucocyturia may 
suggest associated urinary tract infection. Unenhanced 
helical computed tomography [CT] scan, the most 
sensitive and specific radiographic test, is becoming the 
diagnostic procedure of choice to confirm the presence 
of kidney and especially of ureteral stones [4].Renal colic 
must be differentiated from musculoskeletal pain, herpes 
zoster, pyelonephritis, appendicitis, diverticulitis, acute 
cholecystitis, gynecologic disease, ureteral stricture of 
obstruction due to blood clot, and polycystic kidney disease 
[5]. Stone formation usually results from an imbalance 
between factors that promote urinary crystallization, 
and those that inhibit crystal formation and growth [5]. 
Urinary tract stone disease is likely caused by 2 basic 
phenomena. The first phenomenon is supersaturating of 
the urine by stone forming constituents, including calcium, 
oxalate, and uric acid. Crystals or foreign bodies can act 
as nidi, upon which ions from the supersaturated urine 
form microscopic crystalline structures. The overwhelming 
majority of renal calculi contain calcium [6]. Other, less 
frequent stone types include cysteine, ammonium acid 
urate, xanthine, dihydroxyadenine, and various rare 
stones related to precipitation of medications in the urinary 
tract. Stones of the upper urinary tract are more common 
in the United Stated than in the rest of the world. Roughly 
2 million patients present on an outpatient basis with 
stone disease each year in the United States, which is 
a 40% increase from 1994[12]. The incidence of urinary 
tract stone disease in developed countries is similar to that 
in the United States. Stone disease is rare in only a few 
areas, such as Greenland and the coastal areas of Japan. 
In developing countries, bladder calculi are more common 
than upper urinary tract calculi; the opposite is true in 
developed countries. These differences are believed 
to be diet-related [13]. The morbidity of urinary tract 
calculi is primarily due to obstruction with its associated 
pain, although non obstructing calculi can still produce 
considerable discomfort. Stone- induced hematuria is 
frightening to the patient but is rarely dangerous by itself. 
The most morbid and potentially dangerous aspect of 

stone disease is the combination of obstruction and 
upper urinary tract infection. Stones are more common in 
hot and dry areas and diet heredity also appears to be 
a factor. Stone disease is much more frequent in whites. 
In general, urolithiasis is more common in males. Stone 
due to discrete metabolic/hormonal defects, cystinuria, 
hyperparathyroidism and stone disease in children are 
equally prevalent between the sexes. Stones due to 
infection [struite calculi] are more common in women than 
in men. Most urinary calculi develop in patients aged 20-
49 years. Patients in whom multiple recurrent stone forms 
usually develop their first stones while in their second or 
third decade of life. An initial stone attack after age 50 
years is relatively uncommon [14]. Patients with urinary 
calculi may report pain, infection, or hematuria. Small 
non obstructing stones in the kidneys only occasionally 
cause symptoms. The passage of stones into the ureter 
with subsequent acute obstruction, proximal urinary tract 
dilation, and spasm is associated with classic renal colic. 
Renal colic is characterized by undulating cramps and 
severe pain and is often associated with nausea and 
vomiting. As the stone travels through the ureter, the 
pain moves from the flank to the upper abdomen, then 
to the lower abdomen, down to the groin, and eventually 
to the scrotal or labial areas. Associated bladder irritative 
symptoms are common when the stone is located in 
the distal or intramural ureter.  Patients with large renal 
stones known as stag horn calculi are often relatively 
asymptomatic. Asymptomatic bilateral obstruction, which 
is uncommon, manifests as symptoms of renal failure. 
Approximately 80% of kidney stones contain calcium, and 
the majority of them are composed primarily of calcium 
oxalate. Although most calcium oxalate stones contain 
some calcium phosphate, only 5% have hydroxyapatite 
of brushite as their main constituent and 10% contain 
some uric acid [15]. Evaluation of a renal stone patient 
starts with a detailed history focusing on occupation, 
dietary and lifestyle habits, previous use of medications, 
family predisposition, and history of recurrent urinary tract 
infection and underlying disorders that predisposes to 
nephrolithiasis [16].

Material and Methods

This study was done using descriptive-cross-sectional 
method on 43 patients below age of 12, who had been 
suffering from renal stone and were treated by use of PCNL 
operation (percutaneous Nephrolithomy procedures) at 
Jahrom Paymanieh hospital. All the patients had medical 
records. The study was conducted  using a form which had 
been provided and completed by the surgeon. The patients 
who under went PCNL had renal stone larger than >2cm 
or multiple stones or no response to ESWL. The criteria   
for exiting from the study were age above 12 years old 
and renal stone smaller than 2cm. (The information was 
collected by the use of a form which had been provided and 
completed by the physician).The mentioned information 
in the form included: gender (sex), age, place of stone, 
kind of stone, number of stones, operation’s side effects, 
the number of remained stones, number of hemoglobin 
after operation and time of hospitalization. (Admission in 
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hospital). This information was included in the questionnaire 
by observing the ethics and investigation committee’s 
instructions of Iran’s Ministry of Health. Names and details 
of participants were confident and each patient was 
given a numerical code. Finally the obtained information 
was investigated in a level of descriptive statistics 
via statistics software (SPSS, Edition14) in which the 
average and deviation of criteria and qualitative variables 
from frequency percentage and frequency was used in 
quantitative variables of descriptive reports.

Research Method:
At first, after general anesthesia, cystoscopy was done by 
(stortz 10F) in supine position. Then a urethral catheter 
(5F) was sent within involved kidney and fixed Foley 
catheter and then in prone position, nephrostomy needle 
was sent to inferior and posterior calyx by fluoroscopy. 
After that, guidewire is sent into the kidney. Thus 
nephrostomy tract is dilated till 24F, and then Amplatz 
(24F) is sent into the kidney, and then nephroscopy 
was done (wolf 17F).Next lithotripsy was done by Swiss 

pneumatic lithoclast  and  stone fragments taken out 
from the kidney after checking for residual stones (by 
fluoroscopy), Nephrostomy (16F) was inserted and fixed 
and the operation was completed. If the operation was 
prolonged for prevention of hyponatremia, at the end 
Lasix (0.5 mg/kg) was prescribed. Because of using 
normal saline during the operation for irrigation, dilutional 
hyponatremia is produced, thus we check Na & K after the 
operation.  Regarding the determined special objects, the 
results of the study are the following:

1. Number of stones: determining the number of stones in 
the kidney after PNCL operation in the children below 12 
years old at Jahrom Paymanieh hospital’s urology clinic, 
during 2010-2014.

Though the study was been done on 43 patients, the 
number of existent stones in 42 patients had been recorded. 
Among these people 44.2 percent of them had one stone 
and 33.6 percent had two. stones and 11.9 percent had 
three and 9.5 percent had 4. (Table 1, Figure 1) 

RE VIE WS

Table 1: Frequency percent of number of stones 

Figure 1: Frequency percent of number of stones
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2. Residual stones: To determine the amount of remained stone after operation that was done in Jahrom Paymanieh 
hospital’s urology clinic, during 2010-2014. 

The stones were completely taken out from the kidney of 43 patients (85 percent of the population) and their operation 
was done successfully. 
Table 2: Remained stones after operation

Figure 2: Relative Frequency of Residual stones

 
3. Hospital stay: determining the average time of hospitalization for children below 12 years old who were suffering 
from renal stone after PNCL operation at Jahrom Paymanieh hospital’s urology clinic, during 2010-2014. The average 
time of hospitalization was 31.11±12.59 hours. The longest time was 24 and 48 hours that respectively included 33.3 
and 26.2 percent. 

Table 3: Hospital stay
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Figure 3: Valid percent of hospitalization (days)

4. Side effects: To determine the PNCL operation’s side effects in children below 12 years old at Jahrom Paymanieh 
hospital’s urology clinic, during 2010-2014.

The PNCL operation’s side effects were recorded for 42 of patients, infour patients this  involved convulsion and 38 
patients had no problems.

Table 4:

Figure 4
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Discussion

Pediatric urolithiasis poses management challenges 
because of small kidney size, less knowledge about the 
long-term effects of newer modalities of treatment on 
kidneys and etiology of the stone. Shock wave lithotripsy is 
the treatment of choice for most small calculi, while PCNL 
or open surgery is reserved for larger stones or stones 
with anatomic abnormalities.Aim of treatment is complete 
clearance and treatment of the underlying cause. The first 
series on pediatric PCNL was published by Woodside 
et al claiming a100% stone free rate with no significant 
complications. They used standard dilatation technique. 
In series reported by Boddy et al” 90% stone free rate 
was achieved and after sequential dilatation 24 to 26 F 
sheath was used with no major complications. Segura 
has suggested the use of adult instruments in children. 
Desai et al (17),suggests  limited tract dilatation < 21 F and 
use of pediatric instruments. The drawback with pediatric 
instruments is small instrument port, which necessitates 
use of small probes and forceps. This results in prolongation 
of operation time. Blood loss is a major complication 
of pediatric PCNL, which is directly related to tract size 
dilatation. Reduced incidence of major intra renal vessel 
injury using a pediatric nephroscope has been reported by 
Zanetti et al(6).  It is believed that adult instruments may 
cause more bleeding and amplatz may be too big for the 
pediatric kidneys. We have been doing PCNL on pediatric 
patients since 1988 using adult instruments (Stortz) without 
any significant problem. Since 1994 this problem was taken 
care of in our series by using Wolf adult nephroscope inner 
sheath (20 F), which allowed placement of smaller amplatz 
sheath(2). More effective fragmentation of stone was 
achieved using adult size ultrasonic and pneumatic energy 
sources. The advantages of this technique are better 
visibility, quick, effective stone fragmentation and retrieval 
using adult size energy probes and stone graspers. One can 
avoid buying a separate pediatric set of instruments which 
may result in considerable cost saving for a department 
in a developing country. Since the advent of PCNL in 
1976, the techniques have been greatly improved. Many 
medical centers have used adult-sized nephroscopes 
in children(11). But percutaneous stone therapy-related 
hemorrhage requires a blood transfusion (11%-14%), and 
an increased risk of kidney loss. Therefore, conventional 
percutaneous nephrolithotomy  is not justified as the primary 
form of urinary stone treatment for smaller lower pole 
concernments, although it is recommended as an effective 
method in children. Percutaneous nephrolithotomy using 
ureter scope and pneumatic intra corporeal lithotripsy in 
children was introduced to our hospital in 2002(18).  In this 
study, the stones were removed completely with minimal 
injury to renal tissue, while retrieving large fragments 
quickly. The duration of the procedure was 75 minutes. 
The level of hemoglobin decreased by 14 g/L on average. 
None of the patients received blood transfusion. To date, 
there has been only one recurrence of stone and no other 
complications have occurred. Traditional percutaneous 
nephrolithotomy uses a 30-Fr nephrostomy sheath for 
renal access. In order to reduce blood loss and absorption 
of irrigant, stone extraction may be performed when the 

established access tracts become mature. The recent 
development of smaller sheaths suggests that percutaneous 
nephrostomy tract formation can be performed with minimal 
injury to the involved renal parenchyma, thereby reducing 
the procedure-related morbidity. We used ureter scope and 
pneumatic intra corporeal lithotripsy in pediatric patients. 
The operating tract was small (12F-18F), therefore only 2 
operations were discontinued because of greater blood loss 
in the process of dilatation, but the second operations were 
successful. During PCNL, the common mistake especially 
for stag horn in children is overdoing through a single 
tract, even when another tract is needed. Torqueing a rigid 
ureter scope against the pelvi-caliceal  system to get to an 
inaccessible calix is the most important cause of bleeding 
during PCNL and is largely responsible for the increased 
rates of transfusion and extravasation. We believe that 
judiciously making multiple tracts does not significantly 
increase intraoperative complications and transfusion. 
Using multiple tracts when necessary avoids the excessive 
use of torque to gain entry into adjacent calices, which may 
cause infundibula tear and bleeding. In the present series, 
multiple tracts were used in 8 kidneys. As a result, better 
and faster clearance of large-volume stag horn calculi was 
achieved without significant increase in morbidity. PCNL 
has a better stone clearance rate and is cost-effective. It 
is characterized by convalescence compared with other 
modalities such as ESWL and open surgeries for removal 
of the stones. In our series, PCNL achieved a complete-
clearance rate of 91%, and an overall clearance rate of 
100% when it was combined with ESWL. In children with 
large renal stones (>3 cm), stag horn calculi (complete 
and partial), complex or multiple calculi, renal insufficiency, 
recurrent stones, and stones refractory to ESWL, PCNL 
is considered the treatment of choice. The use of a less 
traumatic 18-Fr access sheath is effective in children with 
large renal stones. A prerequisite for stone clearance is the 
establishment of optimal access to the collecting system 
of the kidney. Staging the procedure in selecting patients 
is very important to reduce the caliber of the percutaneous 
tract in children with non-dilated collecting system (19). 

Conclusion

We can do PCNL in children if necessary. Doing and 
complications of PCNL in children is the same as in adults. 
But we assay convulsion after PCNL and do preventive 
methods before PCNL.
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Abstract
 
 
Physical and mental health is one of the most 
important and fundamental issues of life in every 
society. The teachings of Islam consider physi-
cal and mental health as one of the most impor-
tant features of Muslims, and as the promoter of 
the development of good traits and peace and 
comfort of mankind. Scholars and practitioners 
of empirical sciences have also made great ef-
forts throughout history to maintain and improve 
human health. The basic question is: What is 
the effect of Islamic teachings on Muslims’ life? 
To what extent do these teachings correspond 
to the achievements of empirical thinkers, espe-
cially doctors and psychologists? Accordingly, 
the present paper tries to examine the impact of 
religious teachings on the behavior and actions 
of Muslims and their degree of consistency with 
the views of researchers in the field of empirical 
sciences. The findings of this study highlight the 
role of faith, marriage, and observance of indi-
vidual and social health principles in the physical 
and mental balance and stability of humans.

Key words: health, peace, physical illnesses, 
mental disorders, religious doctrines
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Introduction
One of the most important discussions in Islam, like other 
divine religions, is human physical and mental health. 
According to the credible Islamic works and references, 
human physical and mental health has received serious 
attention in the words the Prophet of Islam (PBUH) and 
the Qur’anic verses, and the words of the infallible Imams 
(PBUH). 

On the other hand, the issue of health in the history of 
mankind has attracted the attention of the scholars of 
empirical sciences, including both traditional medicine 
and modern medicine, in a way conceivable for human 
societies. For instance, in traditional medicine, scholars 
such as Avicenna, Zakaria Razi, and Seyed Esmael 
Jorjani were the first Iranian physicians at the Jundishapur 
University of Ahvaz who were involved in promoting human 
health even though they had access to limited facilities at 
that time. 

However, since 1978, as many people in the world had no 
access to new medical services and given the efficacy of 
many techniques of traditional medicine, the World Health 
Organization (WHO) has been focusing on the development 
and promotion of traditional medicine (Nasseri, 2005: 44-
45).

In modern medicine, practitioners in the field of empirical 
sciences have been able to take very effective steps to 
improve the health of human communities using the latest 
technology and the latest methods of surgical diagnosis 
and psychiatric procedures. But at the same time, it must 
be acknowledged that modern medicine has not yet 
been able to provide a complete and reliable answer to 
the demands and needs of mankind, so that today we 
are witnessing the increasing tendency of patients with 
mental and physical illnesses to use traditional medicine. 

The question now is: To what extent are Muslims’ religious 
teachings on health consistent with the views of physicians 
and psychologists? In addition to that, to what extent are 
the religious teachings effective in improving Muslims’ 
health?,
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Definition of health

The term health is defined in the WHO Statute as follows:

“The concept of health is not just the absence of disease and 
maim, but it means the complete physical, psychological, 
and social comfort” (last, 1989, 89-89). 

Reflecting on the above definition, it can be said that 
although this definition considers the positive and negative 
aspects of health and its physical, psychological, and social 
dimensions, it does not make it explicit whether people 
with a mild ailment or those who live in a polluted and toxic 
environment are considered as healthy or sick people.
Now that we are familiar with the concept of health, we 
address two types of health, i.e. physical and mental 
health:  

1. Physical health 
The discussion of physical health and factors affecting 
it as an organic phenomenon and one of the important 
components of individual and social human identification 
has been one of the most important discussions of human 
societies in the past and present, so that experts consider 
physical health as the greatest divine blessing and the first 
prerequisite for human happiness.

Scientists have found that having a healthy body is not 
possible without complying with health rules.,  as people 
who do not pay much attention to health issues are less 
tolerant of diseases. Besides, scientists believe that having 
proper nutrition, doing physical exercises and activities, 
and the non-use of opiates and alcohol are among the 
most important factors affecting physical health.

Not having physical defects and having a healthy body is 
the aspiration of every human being. As a healthy person 
without any physical defect by taking care of this divine 
blessing can feel both happiness and make others feel 
happy.

Of course, in the twentieth century, the advancement 
of biological and medical sciences and the discovery of 
antibiotics and vaccination led to the domination of the 
mind-body dichotomy (1596-1650) of René Cardar, the 
famous French scientist, on medical science. According to 
this dichotomy, the human body is like a machine and its 
actions are merely mechanical and its mind is considered 
to be a spiritual thing that is different from body (Tabaraei, 
2010: 9).

2. Mental health
It seems that is the issue of physical health will be 
incomplete and insufficient without taking into account other 
dimensions of health because usually a person can be 
called perfectly healthy who is both physically and mentally 
in a good state. Obviously, someone who does not enjoy 
mental health is not considered a perfectly healthy person, 
and a healthy community is the one whose members will 
endeavor to promote their mental and physical health and 
use this health to enhance the standards of their personal 
and social life. Physical and mental health, in addition 

to creating a sense of happiness and hope, can make a 
person friendly, sympathetic and tolerant in dealing with 
his fellowmen.

Of course, the environmental factors (cultural, economic, 
social, etc.), along with individual factors (genetics and 
physiology, beliefs, positive emotions, etc.) are effective 
in human mental health. But we do not discuss it here in 
large part with the volume of the article.

Medical practitioners and psychologists have provided 
various definitions for indicators of mental health such as 
the absence of mental illness, having emotional balance, 
social harmony, feeling of comfort and peace, personal 
integrity, and understanding oneself and the environment 
(Ibid., 10-11). The World Health Organization (WHO) 
has also defined mental health as the ability for having 
coherent and balanced relationships with others, modifying 
the individual and social environment, solving the potential 
problems, and fair personal desires (Ibid., 12). 

Pondering the above definitions, one can say that the 
owners of these definitions emphasize chemical, microbial, 
and genetic aspects that account for material and physical 
aspects of mental health and do not pay much attention to 
the impact of other factors such as economic and political 
factors on mental health. This is due to the ideas proposed 
by Descartes, the French theorist. As suggested by Schultz, 
according to Descartes, human psyche interacts with only 
a part of the body that is pineal gland in the brain pectoral, 
and this interaction is based on mechanical principles 
(Devon B. Schultz, and Sidney Ellen Schultz, 1999, 58).

Health from the Islamic perspective
Now that the concept of physical and mental health has 
become somewhat clear, we need to get acquainted with 
the views of Islam in this regard.

1. Islam and physical health 
The spiritual and social development of a human depends 
on his physical health and a physically ill person is less 
effective in advancing spiritual and general goals. The 
Islamic religion like other divine religions is not inattentive 
to people’s physical health and has frequently stressed the 
importance of the health of the body. For example, Islam 
considers sport as a necessary activity for the health and 
happiness of Muslims and emphasizes the strengthening 
of the body through sports in particular sports such as 
swimming and shooting-off. In addition, it is believed that 
spirituality and religiosity play a vital role in creating good 
traits in the human character and do not allow loneliness, 
absurdity, and depression to affect the human personality. A 
religious person, with the support of spirituality, contributes 
to the prosperity of a healthy and dynamic society.

In its health guidelines, Islam invites Muslims to improve 
their physical health. Virtue and piety have a significant 
effect on physical health and, consequently, on mental 
health. According to Imam Ali (AS): “Piety. . . heals the 
diseases of your body” (Imam Ali, 1380,658). 
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Islam has a special focus on the physical health of 
individuals and even prohibits religious practices when 
they are harmful for the body (Quran, Baghera: 184). 

In excerpts of their valuable remarks, the Holy Prophet 
(PBUH) and the infallible Imams (AS) also emphasize 
the importance of maintaining physical health. A hadith 
about the divine rights and family rights quoted from the 
Prophet of Islam (PBUH) says: “Your body has a right to 
you” (Majlesi, 1998, 128).

In addition, in jurisprudential rulings that have been 
derived from religious sources, the Lazarar (No harm) 
law denounces actions that bring harm to oneself and 
others. Therefore, it can be said that the religion of Islam, 
which does not allow going to extremes and recommends 
balance in affairs, expects Muslims to value their physical 
health.

2. Islam and mental health
Mental health and comfort of the people in every society 
is one of the most important and vital issues of their 
lives. As was stated in the discussion of physical health, 
the concepts of physical and mental health are closely 
interconnected and based on the popularity among the 
Iranian athletes believed that a healthy mind is found in 
the healthy body. 

The rulings of Islam with their worldly-afterlife approach that 
is based on balance and moderation play a fundamental 
role in promoting mental health among the faithful. In the 
religious culture, the world is considered as a farmland for 
the hereafter (Majlesi, 1998, 225).

Besides, a devout person, inspired by the sense of hope 
and life in the hereafter, does not feel lonely, depressed, 
and absurd, and interact with other people based on 
patience and affection. In the Holy Quran, “recommending 
others to observe rights” and “recommending others to be 
patient and tolerant” are considered as basic principles 
that need to be observed by all Muslims (Quran, Asr: 4).
According to the foregoing Islamic teachings, believers are 
considered as brothers for each other and do not suffer from 
loneliness, lethargy, and depression and their presence in 
the community results in the happiness and dynamism of 
the society. Monotheism, belief in the Hereafter and eternal 
life create self-esteem and a positive view of life and the 
spirit of good interactions with others, thereby creating a 
healthy and balanced society. Concerning affection and 
constructive engagement with others, the Holy Prophet 
(PBUH) says: People of my nation will always live in peace 
and welfare as long as they love each other (Tusi,1993, 
647). 

Research shows that prayer and worship can be one 
of the main ways of preventing and managing mental-
psychological problems suffered by mankind, and 
religious people suffer from less mental, emotional, and 
moral disorders and feel more relaxed and happy than 
non-religious people. In addition, they commit less crimes, 
offences, and suicides.

A. Mental health in Islam
 Mental health is a science for better living and social welfare 
that embraces all aspects of human life from embryonic life 
to death. Mental health helps individuals to adapt to their 
environment by using the right psychological and emotional 
techniques and choose better solutions to their problems. 
Therefore, mental health is defined as the provision of the 
context for individual and social development and growth, 
the prevention of mental disorders, and the provision of 
proper treatment and rehabilitation (Jalali, Rostaminezhad, 
2011, 43). In a prophetic hadith, health and security are 
mentioned as two blessings that human beings will not 
appreciate unless they lose them (Ibn Babvieh, 1983, 
34).

The study of the teachings of Islam like other divine 
religions shows that the concept of prevention is one of 
the important principles of religion in creating mental and 
physical health and the health of individuals depends on 
the prevention of the incidence of physical and mental 
illness. As the observance of the rules of individual and 
social health leads to physical health, the observance 
of mental health principles helps individuals to preserve 
their mental health and prevents the occurrence of mental 
disorders.

B. Ways to provide mental health from the viewpoint 
of Islam
Some psychologists believe that religiosity and having a 
strong belief in religion are important elements of mental 
health, and there is a long history of treating mental 
patients through heart faith among religious followers. 
Psychologists consider peace of mind and a sense of 
satisfaction in life as one of the essential characteristics of 
healthy people, and since believers have enough mental 
peace and confidence because of their reliance on God, 
they are less caught up with emotions and emotional 
anxieties. Here, we discuss a few cases that, according 
to Islam, lead to mental health and reduce anxiety and 
distress:

1. Islam, faith, and worship
According to the opinions of the Islamic leaders, Islam is 
a religion that grants peace of mind and mental health to 
believers. Accordingly, Imam Ali (AS) said: “Thanks God 
for founding the religion of Islam. He founded it to provide 
security for those who believe in Islam and those who 
converted to Islam (Imam Ali, 1380, 308). Therefore, those 
who believe in a unique and powerful God enjoy mental 
and psychological peace, and they feel strength and faith, 
while others who do not have strong faith will endure 
loss in their entire life. Divine religions have emphatically 
tried to establish the relationship between the believers 
and God through divine worship and remembrance. In 
Islam, the constant recitation of the Quran and saying the 
prayers of the infallibles (AS) have been recommended 
as the best way to communicate with the Creator. Having 
a permanent relationship with God enhances the spirit of 
trust, peace of mind, and sense of empowerment, and 
creates purposefulness and order in the human character 
that plays a direct role in ensuring people’s mental health.
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2. Marriage and family 
Family as the first social group is the manifestation of 
human emotions and serves as a basis for loyalty and a 
sense of cooperation and support. Creating a warm and 
intimate environment through family formation can play an 
essential role in creating mental health and peace. The Is-
lamic religion, like other divine religions, has a special in-
terest in the institution of family and considers it as decent 
and recommended action, and in some cases emphati-
cally recommended and even obligatory (Meshkini, 1987, 
10) As the Prophet of Islam says: Anyone who wants to 
follow my own nature (natural religion), he should follow 
my traditions, and one of my traditions is marriage (ibid., 
21). He also considers marriage as the most venerable so-
cial institution that God has endorsed. He says: “In Islam, 
there is no institution that is more venerable and dear to 
God than marriage (Majlesi, 1998, 222). And about the im-
portance of the prayer of the married person, he says: two 
Rak’ats of a married person’s prayer is better and more 
valuable than seventy-one Rak’ats of a single person’s 
prayer (Hor Ameli, 1977, 7), and also adds: “A person who 
is seeking to support his family from the divine grace, he 
will be rewarded more than a person who does jihad for 
the sake of Allah (Ibid., 7). The Prophet (PBUH) also says: 
“Choose a wife for a single person, so that God will make 
his mood decent and expand his sustenance/daily portion 
and his magnanimity (Meshkini, 1987, 14).

In the Holy Quran, marriage and the formation of the fam-
ily are considered as divine signs, and choosing a spouse 
has been introduced as a source of mental peace and well-
being and the a source of friendship and mercy (Quran, 
Rome: 21). Marriage, in addition to creating peace in the 
human body and mind, keeps him away from the illness-
es caused by celibacy. A single person has less sense of 
responsibility and the formation of the family creates the 
responsibility and purpose for individuals and makes them 
more active in social and public affairs. Sometimes, being 
single results in doing things and actions that are not ratio-
nally justified and endangers a person’s mental health.

Islamic texts and health

Islamic texts, such as the Quran, the words of the Prophet 
of Islam (PBUH) and the infallible Imams (AS) are full of 
health-related points, some of which are mentioned here 
as examples: 

1. Health-centered points in the Quran
The Holy Quran, as a guidebook of life directly or indirectly 
addresses the issue of health in many instances, some of 
which referred to as follows:

“He is Allah, besides whom none is to be worshipped, the 
Sovereign, the most Holy, the Bestower of peace” (Quran, 
Hashr: 23). “And Allah invites to the Home of Peace and 
guides whom He wills to a straight path” (Quran , Yunus: 
25). 

“O mankind, there has to come to you instruction from your 
Lord and healing for what is in the breasts and guidance 
and mercy for the believers” (Quran, Yunus: 57). 

In the first verse, God is described as the giver of health, 
which indicates the importance of health for God. In the 

second verse, Muslims are invited to the home of peace. 
The beautiful interpretation of “the home of peace” is the 
same as guiding humans to mental health and well-being. 
In the third verse, the Qur’an has been introduced as the 
source of purity of the soul and heart from mental perver-
sions and moral devils. Therefore, it can be suggested that 
mental disorders are more difficult than physical illnesses 
and Quran is healing mental and psychological illnesses.

In another verse, the remembrance of God and his con-
tinuous recollection have been mentioned as a require-
ment to reach mental peace: “Unquestionably, by the 
remembrance of Allah hearts are assured” (Quran, R’ad: 
28). Another verse, in addition to recommending the rules 
of health, describes the details and points out the way to 
health through the use of clean foods. And, of course, it 
does not allow to waste food when eating: “Who has for-
bidden the adornment of Allah which He has produced 
for His servants and the good [lawful] things of provision? 
Make not unlawful the Taiyibat [all that is good as regards 
foods, things, deeds, beliefs, persons, etc.] which Allah 
has made lawful to you. And eat of the things which Allah 
has provided for you, lawful and good” (Quran, A’araf: 32; 
Maedeh: 87 and 88). In other verses, Quran has men-
tioned what it means by clean foods and it has recom-
mended eating foods such as meat, fish and fruits, and 
has considered them one of the most beautiful blessings 
of life (Qoran, Maedeh: 1 and 96; Nahl: 14; Momenun: 
19). In the Holy Quran, even the choice of food type, re-
laxation, and sleep has also been taken into consideration 
(Quran, Abbs: 24. Rome: 23; Forghan: 47). 

Based on what was mentioned, regarding the relationship 
between the Holy Quran and medicine, it can be suggest-
ed that that the subject and ultimate goal of the two are 
man and the attainment of physical and mental health. Ac-
cording to the Quran, mental health means a total balance 
in all aspects of human physical and emotional life. The 
Holy Quran considers peace and prevention of anxiety as 
the result of faith in God and also believes that adherence 
to divine piety leads to a balance in the beliefs and behav-
ior of the believer. In addition, as it forbids extremism in 
satisfying instincts and desires, it warns that suppressing 
each of the forces would lead to going beyond moderation 
and the creation of a psychological crisis. Therefore, it can 
be said that the Quran, with the acceptance and attention 
to all human instincts and emotions, issues instructions 
that can be applied to achieve the personality balance.

2. Health-centered points in the prophetic tradition
The study of books on the Prophet’s (PBUH) conducts 
and traditions shows that the Holy Prophet (PBUH) has 
frequently stressed the importance the purity, cleanliness, 
and physical and mental health. For instance, he says: “Is-
lam is clean, so try to be clean, for none but those who are 
clean will enter the Paradise, and be clean as much you 
can. Indeed, God has founded Islam on purity and cleanli-
ness and no will not enter the paradise except those who 
are clean ( Payandeh, 2003, 998).

Based on the Prophetic traditions and the first Islamic writ-
ings, it can be inferred that the Holy Prophet (PBUH) used 
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to attach great importance to personal appearance and 
even the use of a sweet smell fragrance. It has also been 
mentioned that he considered the use of perfume as a ba-
sic affair of his personal life. This suggests that the leader 
of the Muslims of the world viewed health and appearance 
as essential principles and considered personal hygiene 
as an important factor for the maintenance of the health 
of his followers. The Prophet (PBUH) believed that saying 
the night prayers would result in the divine satisfaction and 
the comfort of bodies (Deylami, 1992, 1/191).

This point has been taken into consideration by psycholo-
gists in recent years is that holding spiritual and immate-
rial beliefs can help people with their physical and mental 
health. In the Islamic teachings, as the eating of some 
foods has been emphasized, going extreme in the use of 
worldly blessings have also been blamed, as it was stated 
in the Hadith of Ascension: “The world-seeking people are 
those who indulge in eating, laughing, sleeping, and an-
ger, and are less pleased (Qomi, 1416, 4/108). 

In religious narratives, the treatment of physical diseases 
has been recommended, and patients are given optimism 
that their diseases can be treated, so that in Islam all dis-
eases are considered to be cured and treatable, except 
for death that is beyond human control. In Mostadrak 
Sahihain, AbūSa’id Khadri quoted the Prophet’s (PBUH) 
statement that “God does not create any illness unless he 
sends its medicine, whether people know or do not know 
this, unless death that there is no medicine for treating it 
(Nasai, 1416, 4/270). 

In these sections, we refer to some of the prophetic tradi-
tions that have implications for health:

 The Prophet (PBUH) recommended brushing the teeth 
because it cleans the mouth and promotes the health of 
the gums (Kolini, 2008, 6/376)

 Washing hands before a meal eliminates the poverty and 
washing them after a meal causes the disappearance of 
sadness and improves the eyesight (Tabrsi, 1991, 139). 

 The best thing that can treat your illnesses is walking. 
(Namazi Shahroodi, 1996, 3/389). 

 Wear white clothes because they are nicer and cleaner 
(Mohammadi Reyshahri, 1983-1984, 10/225)

 The Prophet (PBUH) blamed oversleeping and going to 
bed late and stated: “After me, there will be a group of 
people that refuse to sleep early in the night and sleep a 
lot at dawn (Ibid, 2/111). 

 The Prophet (PBUH) said: “Anyone who eats less, his 
stomach will stay healthy and will find serenity in his 
hearth, and somebody who eats too much, his stomach is 
disturbed and becomes cold hearted” (Ibid, 1/184)

 Keep your body clean so that God will purify your soul 
(ibid., 12/236)

 Also, the Prophet has ordered the quarantine of individuals 
against the risk of public contagion (Bokhari, 1422,584)

3. Health-centered points in the statements of the in-
fallible Imams (AS)
There are some narratives and hadiths from Imam Ali (AS) 
about physical and mental health, some of which are pro-
vided as follows:

 In interpreting the Quranic verse “Do not forget your 
share of the world”, Imam Ali (AS) stated: “Do not forget 
your health, ability, opportunity, youth and happiness, so 
that you can gain the Hereafter with them” (Saduq, 1984, 
299). 

 Wash yourselves with water and clean it from the un-
pleasant odor that may annoy others. Keep your appear-
ance clean and neat, because God hates those servants 
whom people do not like to sit down with” (Mohammadi 
Reyshahri, 1983-1984, 12/237).

 Imam Sadegh said: “If people knew the properties of ap-
ple, they would not treat their patients with anything other 
than it” (Ibid, 4/170).

 Concerning the benefits of sleep, Imam Reza (AS) said: 
“Sleeping is the sultan of the brain and is the source of 
consistency and strength of the body” (Ibid, 444/12). 

Effects and benefits of religious teachings in 
the field of health

The Islamic teachings such as the teachings of other divine 
religions have recommended the observance of principle of 
personal and mental health to followers of religion and have 
promised positive material and spiritual effects for those 
who observe such principles, and this has encouraged 
people to observe hygiene rules. In the previous sections 
of this paper, were mentioned a number of Quranic verses 
and narratives from the Prophet of Islam (PBUH) and the 
infallible Imams (AS) about individual health outcomes and 
discussed the significance of physical and mental health 
from the viewpoint of Islamic religion. In this section, we 
address the role of social health in promoting community 
health and examine the position of religion which is of 
special importance in in this area.

A. Social support 
Man is a social being, and without a doubt, he will not have 
a happy life without establishing relationships with friends, 
relatives, and acquaintances. Emotional relationships and 
awareness of other people’s feeling and conditions reduce 
mental pressures, because an individualistic life without 
support from other fellowmen can weaken and severely 
impact a person in the face of events such as death, 
divorce, unemployment, and physical illnesses.

B. Relationship of believers in society:
The Islamic religion has called believers as the brothers of 
each other. Also, in the hadiths and Islamic narratives, the 
cooperation and the creation of affection and awareness 
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of each other have been repeatedly emphasized. It is 
clear that the growth of emotion and the persuasion of the 
faithful in observance of the common good and showing 
benevolence to others will empower people in the community 
and will keep them safe from weakness, hatred, abusive 
behavior, and oppression. One of the most valuable and 
worthwhile methods proposed by the religion to prevent 
social harms is the observation of relationships that keeps 
away the affected person from economic problems and 
mental and psychological pressures, and obviates the 
sense of loneliness and anxiety. The religious approach 
of the observation of relationships is so important that in 
the religious teachings, it has been referred to as one of 
goals of the Prophet’s (PBUH) prophecy after the divine 
worship and the breaking of the idols of the unbelievers. 
Having close relations with relatives in addition to meeting 
the material needs can save a person from depression 
and feelings of loneliness and make him resistant and 
optimistic in the face of the problems of life.

C. Patience
Having patience and tolerating hardships are among the 
obvious signs of religiosity and have been emphasized 
in the divine verses addressed to the Prophet of Islam 
and Muslims. In the Qur’an, the Holy Prophet (PBUH) is 
advised: “Be patient as the Arch-Prophets were” (Majlesi, 
1998, 74/277). And in another verse, he says: “So remain 
on a right course as you have been commanded, [you] and 
those who have turned back with you [to Allah], and do not 
transgress. Indeed, He is seeing of what you do.” (Quran, 
Hud: 112). The Prophet himself also says: “I was sent as 
the messenger to be the center of tolerance, knowledge, 
and patience (Majlisi, 1998, 71/423).

A patient person knows that the world is changing, and 
conceives problems and misfortunes as passing and 
transient. Therefore, he exercises patience in the face of 
hardship and knows that, according to God, there would 
be ease and comfort following difficulties and the tolerance 
of unpleasantness and hardships is followed by success 
and achievement. Instead of hurrying in work and not 
resisting the problems, such a person exercises patience 
and endurance and achieve his goals with determination 
and awareness. Imam Ali (AS) says: “Patience for faith is 
like the head for a man. There is no benefit to the body that 
does not have a head, just as there is no benefit in faith 
without patience” (Imam Ali, 2001, 1004).

D. Work
One of the important factors for promoting the individuals 
and community health is work. A society whose members 
work hard to achieve their goals of life is a successful 
society, and the sense of effort and everyday activities 
will be followed by physical, mental, and social health. 
Unemployment leads to a sense of individual absurdity 
and, consequently, irresponsibility and depression. 
Unemployment will end up with inappropriate moral and 
psychological outcomes, and experience has proven 
that unemployed, negligent or lazy people are not safe 
from serious ethical harms, such as the seizure of other 
people’s property, envy, jealousy, vanity and absurdity, 

drug addiction and divorce. In religious teachings, there are 
many recommendations for hard work and acting a useful 
member in the society. In condemning unemployment 
and laziness, Imam Baqir (AS) says: “Avoid laziness and 
depression, because these two are keys to all evils” (Ibn 
Sho’abeh, 1404. 295). 

E. Supplication 
A person who considers himself as the creature of his 
own creator never is needless of him and constantly 
maintains his own sincere relationship with his own lord. 
Saying prayers to God and his continuous remembrance 
strengthens the spirit of hope, joy and health in God’s 
servants. Besides, saying prayers does away with anxiety, 
stress, and emotional excitement of the soul because the 
religious person knows that even if he is alone, there is 
again someone who supports and helps him in solving 
problems and dealing with hardships. In the Holy Quran 
and the hadiths narrated from the Prophet (PBUH) and the 
Imams (AS), saying prayers is constantly recommended. 
As it is written in the Quran, the Lord says: “Call upon Me; I 
will respond to you”. Carl Jung (a psychologist and author) 
has defined psychological complexes as “a group or set 
of related thoughts and beliefs or impulses that share a 
common emotional state and have a strong unconscious 
influence on attitudes and behavior” (VandenBos,2013, 
1/378). 

Saying prayers prevents the formation of mental complexes 
and eliminates mental conflicts. Dale Carnegie, a 
prominent psychologist, in his book Lifestyle in the section 
on eliminating worry and anxiety, writes: “Today, the most 
recent science, psychiatry, teaches what the prophets 
taught, why? Because psychiatrists have found that 
prayer and having a firm faith in religion relieve concern, 
anxiety, excitement, and fear that cause many discomforts 
for us” (Carnegie, 2010, 279). Therefore, the best way to 
prevent mental anxiety, stress, and internal emotions is to 
take refuge in God and say prayers. Imam Baqir (AS) told 
Ibn Muslim: “Would I not tell you of something that is the 
healer of any pain even death?” He said: Sure. Imam said: 
“It is prayer” (Majlesi, 1998, 93/299).

The wordings and the language of prayer affect the reader 
and this effect has been confirmed by physicians and 
experts of the theosophical medicine. In addition, prayer is 
also effective in terms of content, and this effectiveness has 
been confirmed through psychophysiological observations 
and spiritual intelligence. Therefore, if the praying person 
harmonizes his pattern of thought, behavior and emotion 
with the themes of prayer, he will have a healthy body 
and mind. In addition, research shows that if the contents 
and teachings of prayer are used as patterns for human 
thought, behavior and affection, they will have a definite 
effect on human mental and physical health (Azhdar et al., 
2011, 139). 
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Summary and Conclusion

According to global standards, the concept of health is not 
limited only to physical health and being free from physical 
defect and problems, but mental and social health that 
is conducive to peace and comfort of the individual and 
society is seen as one of the most important aspects of 
health that the modern psychology is taking many efforts 
to create and improve it. Islam, as an all-encompassing 
religion, has attached a high value to physical, psychological 
and social health of individuals, and has provided many 
recommendations on how to create and promote physical 
and mental health. According to religious teachings, a 
person who is not physically and mentally healthy cannot 
be effective in his own and his fellowmen’s spiritual 
development and growth. Internal beliefs create sense of 
satisfaction and contentment among religious people, help 
them with friendly and emotional relationships, and create 
a sense of cooperation among them.

Islam invites its followers to observe moderation in doing 
things and avoid any kind of extremism, and the Prophet 
(PBUH) introduces his followers as the “middle nation”, 
which experience has proven it to be the most excellent 
and desirable way of social life. In numerous passages 
quoted in his statements, people’s physical, mental, and 
social health as well as personal and public health have 
been frequently emphasized. 

The teachings of Islam have inspired the faithful to belief 
in God and prayers and consider the belief in a unique 
and powerful God as a factor that empowers the believers 
and enhances their sense of satisfaction and serenity. 
Having piety, doing good deeds, being nondependent to 
the world, having balance in the use of worldly blessings, 
paying zakat, doing benevolent things to others, avoiding 
oppression, studying past history, and night sleep are 
other things that have been considered useful for Muslims’ 
mental and physical health in the Islamic teachings.
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Abstract
 

Background and Objectives: Observing the pro-
fessional ethics in providing nursing care is an  
inseparable part of this profession as overstepping it  
influences patient satisfaction and recovery, quality 
of care, standards of nursing care and promotion 
of occupation. Therefore, this study was conducted 
aiming to determine the barriers of observance of 
professional ethics standards in clinical care from 
the viewpoint of nursing students and nurses.

Methods: In this descriptive cross-sectional study, 
viewpoints of 180 nurses and nursing students of 
Abadan Faculty of Medical Sciences regarding 
the barriers of observance of professional ethics  
standards in clinical environment were collected 
using demographic information questionnaire 
and barriers of observance of professional ethics  
criteria in three domains including Managerial,  
environmental and individual care were collected 
and analyzed using SPSS software.

Results: In both groups of nursing students and 
nurses, the highest average of management,  
environmental, and personal care services area 
are related to the environmental domain (p <0.005). 

Conclusion: Observance of the professional  
ethics standards in nursing practice, especially factors  
related to environmental dimension which is one 
of the most important barriers to professional  
ethics, can play an important role in improving and  
restoring the health of patients. Therefore, the  
management system and health system manag-
ers can play effective roles in observance of the 
best criteria of professional ethics through accurate  
planning and providing human resources and  
improving the conditions of service for medical  
personnel, including improving the conditions  
of sectors and satisfying their expectations 
 in different fields.
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Research Questions

Adherence to professional ethics in the provision of nursing 
care has always been emphasized. But it seems that due to 
the changing viewpoints on health and changes in the health 
system, the ethical approach in healthcare professions 
has changed from a request and recommendation to an 
undeniable necessity (1). Nursing ethics is the observance 
of professional ethics in the provision of nursing care and 
also the inseparable part of the nursing profession (2). Any 
nursing ethical impairment can affect the most scientific and 
best nursing care (3). Nurses are responsible for caring for 
the patients as members of the healthcare team. Members 
of this team spend a lot of time with the clients and have 
a lot of contact with them due to the nature of their work. 
Therefore, care involves human and moral relationships as 
the central concept of nursing. Caring for the clients in all 
its dimensions has an ethical nature, so that the subject of 
ethics and nursing are thought to be two basic elements, 
and historically, nursing is one of the first professions that 
have addressed ethical issues (4).

Many years have passed from establishment of the codes 
of ethics for the nursing profession, which shows the 
importance of ethics as one of the main elements of this field 
(4). However, the issue of ethics and ethical competence of 
nurses still maintains its importance in various educational, 
management and research dimensions. In other words, 
the establishment of codes of ethics alone cannot provide 
the necessary moral excellence in the various dimensions 
of nursing services. Many nurses consider ethical codes 
of professional ethics in regard to ethical issues, but do 
nothing about it.

In many cases, they do not have enough power and support 
to show their reaction, and sometimes they do not know 
what to do (6). The results of studies in the field of ethics 
indicate weakness in the ethical decision-making of nurses 
(7). Zirak et al. in their research stated that only about 
half of the students are at an acceptable level of moral 
development (8). According to the studies, the average 
score of moral reasoning in nurses abroad was 51.74 
and in Iran was 42/16  (9). Sokhanvar states that “The 
rate of observance of ethical principles in clinical decision 
making is not desirable, and nurses have no ability to apply 
ethical knowledge in the real environment.” Therefore, it 
is necessary to monitor the rate of observance of nursing 
ethics codes from the source of nursing ethics education, 
that is, nursing schools, in order to determine the extent to 
which students have weaknesses so that nursing managers 
provide more complete education in that dimension. The 
importance of nursing schools in nursing ethics education 
is as extent as Kelly  in his research concluded that 
colleges are the most influential force in shaping ethics 
in nursing students (10). The results of a study in 2007 
on the study of nursing ethics training in Turkey revealed 
that inappropriateness of the trained teaching methods 
of ethics and ethical content is one of the most important 
barriers to the development of nursing students’ abilities to 
deal with ethical issues (11).

Borhani et al, reviewed the perception of nursing students 
about the barriers to professional ethics. In their results, 
they referred to eight themes: lack of motivation and interest 
in nursing profession, inadequate self-awareness, lack of 
ethics teachers, lack of curriculum, using inappropriate 
methods in ethics training, ethical evaluation problems, 
weakness of interpersonal communication, and constraints 
of clinical environment (12).

Most nurses agree with each other and their viewpoint 
is that they have some barriers to ethical performance in 
their work environment that disturbs their ability to provide 
competent and quality care [13]. Lack of observance of the 
professional ethics in the health system by nurses affects 
patient satisfaction and recovery, quality of care, nursing 
care standards and promotion of care (14). Researchers 
have also considered moral sensitivity to be influenced 
by the education, culture, religion, education, and life 
experiences of individuals (15). Naturally, cultural contexts 
influence the crucial issues of moral sensitivity. Accordingly, 
barriers are no exception to this rule. Therefore, multiple 
studies in different societies have led to the recognition of 
different aspects of moral sensitivity (16). However, due 
to the lack of studies on the barriers of professional ethics 
in nursing performance and since one of the important 
achievements of codes of ethics is the facilitation of the 
implementation of clinical governance, which involves 
taking actions to minimize the risk for employees and 
patients, paying attention to patient complaints and using 
the best evidence available in clinical decision making (17), 
and also, identification of ethical barriers and appropriate 
ethical decision making leads to positive psychological 
responses such as satisfaction, increased motivation and 
sense of competence in nurses and patients (18). The aim 
of this study was to determine the barriers of observance 
of professional ethics standards in clinical care from the 
viewpoint of nursing students and nurses. It seems that 
a comprehensive view of this important issue can be 
valuable.

Materials and Methods

The present study is a cross-sectional descriptive study. The 
research population includes full-time nurses occupied in 
Abadan Faculty of Medical Sciences and nursing students 
of Abadan Faculty of Medical Sciences who have inclusion 
criteria such as the baccalaureate degree in nursing, 
employment in one of the Internal surgical departments, at 
least six months of working experience, lack of responsibility 
at managerial posts, for nurses and students who have 
at least the first year of study. Sampling was conducted 
as a convenience sample  from a total of 180 students 
and nurses participating in the study. After obtaining the 
necessary permission, the questionnaires were distributed 
by the researcher through the expression of the goals of 
the research and obtaining informed consent and frequent 
attendance at the appropriate time. It should be noted that 
the subjects completed the questionnaire freely and without 
direct supervision, and then the completed questionnaires 
were collected simultaneously by the researcher.
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The questionnaire consisted of two sections: demographic 
information and barriers to observance of the professional 
ethics criteria in three areas of management, environment 
and personal care. Demographic data including age, gen-
der, place name and work experience, and questionnaire 
of evaluation of the barriers of the observance of profes-
sional ethics criteria including 33 questions (14 questions 
related to the management domain, 5 questions related 
to environmental domain, 14 questions related to the field 
of care). Items were answered with a five-point scale. Se-
lection of the options of “I totally agree” or “I agree” indi-

cates that the raised item is a barrier to the observance of 
professional ethics standards. Selection of “I am opposite” 
option indicates that the raised item does not impede the 
observance of professional ethics standards from nurses’ 
viewpoint. Selection of the “I have no idea” option indi-
cates that the lack of knowledge of the effect of the vari-
able (question) in question is inadequate to professional 
ethics. Cronbach’s alpha coefficient for the reliability and 
internal consistency of the questionnaire has been calcu-
lated by Dehghani et al. (19) (89).

Results  

The demographic variables included: age, gender, and work record, and the results are presented in Table 1. The 
average age was 377/4  227/24.

Table 1: Descriptive statistics of demographic variables

Comparison of the barriers of the observance of the standards of professional ethics in clinical care from the viewpoint of 
nursing students with nurses of the Faculty of Medical Sciences of Abadan are presented in Table 2. Due to the normal 
or non-normal distribution of the sample, the appropriate test was used.

Table 2: Comparison of the barriers of observance of the Professional Ethics Standards in General and on 
the basis of the areas (Managerial, Environmental, Individual Behaviors) in Clinical Care from the viewpoint of 
nursing students of the Faculty of Medical Sciences of Abadan
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Comparison of the viewpoints of nursing students and nurses on three areas including managerial, environmental, and 
individual with regard to the non-normal distribution of managerial and environmental domains was conducted using 
Kruskal-Wallis test and the results are presented in Table 3.

Table 3: Comparison of Managerial, Environmental, and Individual Behaviors Barriers Observing Professional Ethics 
Standards in Clinical Care from the Viewpoint of nursing students and nurses of the Faculty of Medical Sciences of Abadan 
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Discussion

The findings of this study provide a view of barriers of 
observance of the professional ethics standards from the 
viewpoint of nursing students and nurses in three areas of 
managerial, environmental and individual care.

In both groups of nursing students and nurses, the highest 
average was related to the environmental area. The lack of 
proper facilities and equipment in the department, biological 
changes in the body during night shift, crowding, shift work, 
unexpected expectations of patients and their companions 
from nursing staff are involved among the factors related to 
this area. Naturally, an environment organized in accordance 
with the standards of care provides the initial conditions for 
ethical work. Although, for most nurses, care for patients is 
not very important, sometimes clinical environments that 
do not have standards of care have a negative effect on 
their performance and their care of the patient (21, 20). 
Meanwhile, Schluter also emphasized the role of these 
factors as barriers of achievement of professional ethics 
standards (22). Bennet et al. (2008) point out crowding as 
the main barrier for nurses in applying research evidence 
and observance of the professional ethics in care (23). 
Dierckx in a study on the management of the American 
Nurses Association pointed to the environmental factors 
such as lack of nursing staff, high workload, insufficient 
time, and financial and organizational constraints from 
nurses’ viewpoints as important barriers of the lack of 
observance of professional ethics.

One of the other important barriers of observance of 
professional ethics in this study is the lack of experience of 
educators in ethical and legal issues in nursing education, 
which is one of the management factors. Borhani et al in a 
qualitative study on the students revealed the role of these 
factors as the top barriers to achieving professional ethics 
standards (12). The results of a study in 2007 in nursing 
ethics in Turkey also suggest the inappropriateness of 
teaching methods of ethics and ethical content as one of 

the most important barriers to develop abilities of nursing 
students to deal with ethical issues (11) while Nasiriani and 
his colleagues have also confirmed this (22). Health care 
organizations can familiarize the nurses with the principles 
and standards of care, the importance of observance 
of professional ethics in improving patients’ conditions 
and disadvantages of lack of observance of the ethics in 
therapeutic systems using appropriate and practical training. 
Applicable training and expressing concrete examples in 
this field as well as teaching time management, along with 
direct monitoring of clinical interventions, can help remove 
the barriers.

From the viewpoint of nurses, they have higher average 
score in terms of the importance of different areas in 
implementing environmental ethical standards. In the case 
of nurses participating in the present research, the role of 
a managerial area has been highlighted (19).

Based on the results of this study and considering the 
necessity of observance of professional ethics standards 
in nursing practice, which can play a significant role 
in improving and restoring health of patients, and that 
all factors, especially factors related to environmental 
dimensions, are the most important barriers to observance 
of ethics Professionals from the viewpoint of nurses were 
referred. The management system and managers of the 
health system can study the status quo and barriers to 
professional ethics through periodic reviews of professional 
ethics from the point of view of nurses and patients. Also, 
by carefully planning and providing human resources and 
improving the conditions of service for medical personnel, 
including improving the conditions of the departments 
and satisfying their expectations in various fields such as 
adequate rest, income adequacy, proper shifts, standard 
equipment, and emphasis on compliance Principles and 
standards of care by removing these barriers provide 
an effective step to better observe the standards of 
professional ethics.
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Abstract
Introduction: Sedentary lifestyle and physical in-
activity is recognized as a risk factor for various  
diseases. Nurses have a special place among 
healthcare team members, and their numerous 
roles require nurses to have good physical fitness. 
The present study aimed to determine cognitive 
factors related to doing regular physical activity 
among a sample of Iranian nurses based on the 
integrative model of behavior prediction (IMBP).

Methods: This cross-sectional study was con-
ducted in 2016 on a sample of 418 nurses who 
were working in medical teaching hospitals in Isfa-
han and Sanandaj in Iran.  Participants were ran-
domly selected proportionally to staff size among  
different hospitals. A structured questionnaire was  
applied for collecting data and data were analyzed 
by SPSS version 16 using correlations, linear and 
logistic regression statistical tests.

Results: Mean age of the subjects was 33.1 years 
(range, 21-53 years). 66.6%, 25.4%, and 8% 
had low, moderate, and severe physical activity,  
respectively. The best predictors for doing regular  
 

 
 
 
physical activity were skills with OR of 1.203 [95%  
CI: 1.093, 1.324], and attitude with OR of 1.023 
[95% CI: 1.023, 1.034]. The IMBP variable,  
accounted for 34% of the variation in the outcome 
measure of the intention to do physical activity.

Conclusion: Based on our result, it seems that 
designing and implementation of educational  
programs to increase attitude and skills regarding 
doing physical activity may be useful in the promo-
tion of physical activity.

Key words: Cognitive Determinants,  
Physical Activity, Intention, Nurses, IMBP

Please cite this article as: Please cite this article as: Ghaderi 
A. et al. Cognitive Determinants of Physical Activity Intention 
among Iranian Nurses: An Application of Integrative Model of 
Behavior Prediction. World Family Medicine. 2017; 15(9):154-
158. DOI: 10.5742/MEWFM.2017.93118

INTERNATIONAL HEALTH AFFAIRS



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 �55WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

INTERNATIONAL HEALTH AFFAIRS

Introduction

Nowadays one of the health problems is sedentary 
lifestyle. In this regard, studies have shown that more 
than 80 percent of people do not have enough regular 
physical activity (1). The prevalence of inactivity in urban 
and rural areas of Iran, with an emphasis on leisure 
physical activities between men and women in the age 
group of 15-64 years, was 76.3% and 55.8% respectively, 
with the overall percentage of 67.6 percent (2). Sedentary 
lifestyle and physical inactivity is recognized as a risk 
factor for various diseases. It is also raised as one of the 
main modifiable risk factors for cardiovascular diseases 
and plays an important role in the development of other 
diseases (3). Researchers have shown that adequate 
physical activity has a beneficial effect on blood pressure, 
obesity and serum lipids. So that, regular exercise is 
proven to reduce total cholesterol, increase high-density 
lipoprotein, reduce low-density lipoprotein, and improve 
the general health of the body (4). As a significant 
health promoting behavior, regular physical activity can 
prevent or delay the occurrence of chronic diseases and 
early mortality (5). Nurses have a special place among 
healthcare team members, and their numerous roles 
require nurses to have good physical activity (6). Nurses 
cannot meet the needs of patients unless they pay 
great attention to the ways of promoting their own lives 
and health (7). Therefore, paying more attention to their 
health condition and determining risk factors of nurses, 
is very important (8). Studies have shown that the most 
effective programs are theory-based, rooted in social 
psychology (9, 10). Previous research has also shown 
that psychological studies and social psychology theories 
play an important role in creating programs that impact 
on health promotion. (11-17). The theories that examine 
the role of these factors in predicting behavior include the 
theory of rational action and the theory of planned behavior 
(10). By developing the theory of rational action and the 
theory of planned behavior, Fishbein has proposed an 
integrative model of behavior prediction in which several 
factors such as attitude, subjective norms, self-efficacy or 
perceived behavior control, behavioral intention, skill, and 
environmental constraints have been considered effective 
(18). This research aims to find cognitive determinants of 
physical activity intention among Iranian nurses based on 
application of integrative model of behavior prediction.

Methods

Participants and procedure
This cross sectional study was a part of a project 
conducted among Iranian nurses during 2016, with the 
goal of providing knowledge for the promotion of physical 
activity. The sample size was calculated at 95% significant 
level according to the results of a study by Tofighi et al 
(19) which reported that about half of Iranian nurses 
were lower than the Average levels of physical activity 
and considering the 20% attrition rate (rate of drop-out 
among participants), a sample of 418 was estimated. The 
study population included all nurses working in teaching 

hospitals in Isfahan and Sanandaj. In this study, a major 
teaching hospital in the aforementioned cities was randomly 
selected and then specifically-designed questionnaires 
were distributed among nurses who volunteered for this 
research and the required information was collected. It is 
worth mentioning that all the participants were informed 
about the project and confidentiality of the information, as 
well as the purpose of the project, and entered the study 
with consent. All questionnaires were anonymous and 
incomplete questionnaires were excluded from the study. 
The study protocol was approved by the institutional review 
board and ethics committee of the Isfahan University of 
Medical Sciences, Isfahan, Iran. 

Measures
The participants were instructed about how to fill out 
the designed self-report questionnaire before gathering 
the required information. The questionnaire used here 
included three sections including demographic information 
questions, integrative model of behavioral prediction 
constructs, and the short form of the international physical 
activity questionnaire (IPAQ).

A: Demographic Characteristics 
Background data inquired about included age, 
gender, marital status, education, weight, height, waist 
circumference, record of membership in the sports club, 
duration of membership in the sports club, current sport 
club membership status, and job history.   

B: IMBP Variables
IMBP items were designed based on standard 
questionnaires applied to physical activity (20, 21). Before 
data collection, its reliability was evaluated using the alpha 
coefficient method through a preliminary study on 30 
cases in the control group. This questionnaire consisted of 
the constructs of attitude (10 questions), subjective norms 
(5 questions), and self-efficacy (18 questions - Bandura’s 
standard physical activity self-efficacy questionnaire 
(22), environmental constraints (10 questions), skills (4 
questions) and behavioral intention (4 questions). In order 
to measure the score of each construct, the mean of the 
total score of that construct was considered.  Furthermore, 
at least 10 faculty members and qualified individuals were 
consulted to determine the validity of the questionnaire 
and face and content validity were determined. In order to 
determine content validity, CVR and CVI were calculated 
according to the opinion of experts.

C: Short form of the International Physical Activity 
Questionnaire (IPAQ)
This questionnaire asks questions about the amount of 
intense and moderate physical activity, walking, and the 
average duration of sitting over the last week (7 days). 
Questionnaire score is reported according to the IPAQ 
protocol. The total physical activity of an individual per 
week is measured in minute/week –MET format. The term 
MET refers to the expression metabolic equivalent. MET 
is a unit used to estimate the metabolic cost of physical 
activity. One MET is approximately equal to the amount 
of resting energy expenditure for an individual (23). All 
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physical activity can be classified with multiples of resting 
energy expenditure.

The questionnaire includes questions about the physical 
activity of participants. This section can be finally used to 
classify physical activity into three categories: Weak or 
low, moderate, and severe. This questionnaire has been 
used by the World Health Organization to evaluate the 
level of physical activity. It has also been used in several 
domestic studies and its validity and reliability have been 
confirmed. The intensity of energy expenditure for all of the 
activities during the past 7 days was calculated according 
to IPAQ instructions; if the total calculated energy during 

the week is 600 to 3000 Met/Cal/Week, the intensity of 
the activity of the relevant questionnaire is moderate and if 
more than 3000 Met/Cal/Week, the intensity of the activity 
of the relevant questionnaire is severe. Moreover, if the 
amount of consumed energy is less than 600, the person 
is classified as: with no regular physical activity (24).

Statistical Analysis
Data were analyzed by SPSS version 16 using appropriate 
statistical tests including bivariate correlations, linear and 
logistic regression statistical tests at 95% significant level.

Results

Mean age of the subjects was 33.1 years (range, 21-53 years). Among the participants, 73.2% were female, respectively, 
among whom 88 were single, 268 married, and 63 did not answer the marital status question. Regarding education, 
90.9% had bachelor’s degrees and 9.1% had master’s degree. The results of the present study showed that 66.6%, 
25.4%, and 8% had low, moderate, and severe physical activity, respectively.

Table 1 shows the Zero-order correlations. Statistical significance was calculated at 0.01 and 0.05. The results showed 
intention was correlated with the attitude (r=0.159), subjective norms (r=0.222), self-efficacy (r=0.198), skills (r=0.553), 
and environmental constraints (r=0.128). Environmental constraints was significantly correlated with self-efficacy 
(r=0.130), and skills (r=0.196). In addition, skills was correlated with the attitude (r=0.143), subjective norms (r=0.218), 
and self-efficacy (r=0.147). Furthermore, self-efficacy was significantly correlated with attitude (r=0.133). Finally, 
subjective norms was significantly correlated with attitude (r=0.136).

Table 1: Correlation between different components of IMBP

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Linear regression analysis was performed to explain the variation of physical activity intention. As can be seen in Table 
2, Collectively, IMBP variables accounted for 34% of the variation of physical activity intention. 

Table 2: Predictors of the intention to physical activity

Adjusted R squared = 0.34, F: 80.190, and P <0.001

However, in Table 3, by dividing physical activity behavior into two groups of people without physical activity (people 
with poor physical activity) and those with physical activity (people with moderate and severe physical activity) and 
using logistic regression, it was observed that the constructs of attitude and skill were more important regarding physical 
activity behavior.
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Table 3: Multiple logistic regression analysis for IMBP components related to physical activity

Discussion

The aim of this study was to determine the factors related to 
physical activity among a sample of Iranian nurses, based 
on integrative model of behavior prediction. Determined 
factors related to physical activity among nurses is 
important for implementing physical activity promotion 
programs. The results of the present study indicated that 
attitude and skill were the most effective predictors of 
regular physical activity. 

According to the results, 66.6% of nurses had a sedentary 
life style. The results of a study by Jalilian et al. showed that 
about 65% of women working at Hamedan University did 
not have physical activity (25). A study of physical activity 
of employees living in Yazd, Mazloomi et al. also showed 
that about 73.6% of employees did not have physical 
activity (26). The results of a study by Skaal et al. on the 
employees of a public hospital in South Africa showed 
that about 75.5% of the employees in this hospital had no 
physical activity (27). These statistics are consistent with 
the results of this study. These results indicated that status 
of physical activity is low among nurses.  This warns health 
policy makers in Iran that it requres  special attention to 
design physical activity promotion programs.

Our findings indicated, IMBP variables accounted for 34% 
of the variation of physical activity intention. In this regards, 
Araújo-Soares et al., carried out research on adolescents 
and reported that behavioral intention was a strong predictor 
of physical activity (28). On the other hand, a review study 
carried out by Sheeran suggests that intention in 82,107 
study samples can only be responsible for an average of 
28% of behavior variance (29). Therefore, there is a gap 
between intention and action. Despite the importance of 
factors influencing behavioral intention, there are several 
important controlling factors which determine how intention 
to adopt the behavior is interpreted. 

The findings revealed that among an integrative model of 
behavior prediction constructs, attitude and skills were the 
main factors predicting physical activity among nurses. 
In this regard many studies have shown that self-efficacy 
(or skills) is one of the main predictors of doing physical 
activity (22, 30) and this is consistent with the findings 
of the present study. Therefore, it seems that designing 
interventions for improving self-efficacy related to doing 
physical activity can lead to more useful results regarding 
the promotion of physical activity.

Our study investigated the attitude role in doing physical 
activity among Iranian nurses. Attitude is defined as a 

person’s beliefs about the results of a behavior and his/
her evaluation of it(10). Therefore, it seems that training 
courses should focus on improving positive attitude on 
physical activity such as improving body fitness and stress 
management.

This study had a few limitations. The main limitation of this 
study was self-reporting, which may have led to bias.

Conclusion

Comprehensive preventative health education programs 
need to emphasize on psychological factors that mediate 
and predict health-related behaviors. Based on our results, 
it seems that designing and implementation of educational 
programs to increase attitude and skills regarding doing 
physical activity may be usefulness of the results in order 
to promote physical activity.
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Abstract
 

Background: Resilience is one of the most impor-
tant factors that can affect nurses’ occupational 
stress. The purpose of this study was to determine 
the effect of a resilience-based intervention on oc-
cupational stress in nurses at Tekab Shohada Hos-
pital in 2016.

Materials & Methods: This research was quasi-ex-
perimental and implemented using pre-test/ post-
test design. All nurses working in Shohada Hospital 
in Tekab city (n=60) were the subjects of this study. 
Firstly, by referring to the hospital, the occupational 
stress questionnaire was distributed to the study 
subjects and a pre-test was obtained from them. In 
the next step, the nurses were trained in 5 sessions 
of 1 hour, twice a week in groups of 30 people in two 
shifts of morning and evening at the conference hall 
of the hospital. After collecting post-test data, data 
were analyzed using SPSS / 16 software.

Results: There was a significant difference in the 
level of occupational stress and its components be-
tween the pre-test and post-test of the studied sub-
jects after the intervention (P< 0/001).

Conclusion: Holding resilience training courses can 
help reduce nursing job stress and help to adapt 
individuals to existing changes.

Key words: Resilience-based Intervention, 
Occupational stress, Nurse
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Introduction

The phenomenon of occupational stress is one of the 
major problems that has been encountered by human 
societies over the last decades and with the gradual shift of 
societies towards modern life [1]. According to the National 
Institute of Occupational Safety and Health, a person faces 
a stressful job when there is no coordination between job 
needs and his/her abilities, and desires [2]. Job stress is 
a process that results from a person’s encounter with the 
organization and the workplace. Occupational stress is of 
particular concern to people with mental health problems 
[3, 4]. In 1992, the United Nations recognized occupational 
stress as the 20th Century disease, and later the World 
Health Organization declared it to be the most epidemic 
in the world [5, 6]. The International Labor Organization 
has estimated labor costs for countries to be 1 to 3.5 
percent of GDP due to occupational stress, indicating that 
this is rising [7]. Also, the American Academy of Family 
Physicians estimates that about two-thirds of those who 
have been visited and evaluated at work have symptoms 
of stress [8], and about 30% of the workforce in developed 
countries is occupational stressed [9]. Of the various 
occupational groups, health professionals, especially those 
working in the hospital environment, experience higher job 
stress [10]. Among the healthcare professions, nursing is 
also recognized as one of the high-risk occupations for 
physical and mental illness [11]. In our country, 80% of 
healthcare workers are nurses. According to the Nursing 
Organization, 75 percent of nurses suffer from some 
degree of stress and physical and mental illness [12, 13]. 
The National Professional Safety Association in the United 
States has identified nursing at the top of 43 professions 
with a high incidence of occupational stress-related 
diseases and believes nursing is likely to be at the head 
of tensed healthcare jobs [12]. The nursing profession 
is inherently tense and tension affects the quality of life 
and health of nurses, the burden of workload, close 
relationship with patients, responsibility for their lives and 
their lives ; technological advancements and increasing 
care dimensions are directly related to nursing job stress 
[14]. Long working hours, busy work, shift work, lack of 
freedom to act in decision-making, lack of support from 
managers and colleagues are among the factors that 
cause occupational stress in nurses [12, 15, 16].

Regarding the problems of job stress, recent attention 
has also been paid to resilience in the nursing profession 
[17, 18]. In this connection, McGee in the theory of limited 
scope of resilience in nursing, and a nursing pattern [19] 
sees resilience as the ability to change disaster and turn 
it into a growing and forward-looking experience, and in 
his view, he considers the four infrastructure patterns to 
be resilient. Each of these patterns plays a role in both 
empowering and empowering individuals. The four patterns 
are readiness patterns, relational patterns, situational 
patterns, and philosophical patterns [19-21].

For resiliency five dimensions proposed by Gitterman 
include: 1- Integration with the family 2- Consistency with 
the social environment 3- Consistency with the physical 

environment 4. Integration with the inner wisdom and 5. 
Supporting mentality. These dimensions enable individuals 
to develop appropriate coping skills in challenging 
situations [22].

In relation to the research background, Kutluturkan and 
et al, showed a significant negative correlation between 
resiliency and burnout [23]. In their analysis, Warelow 
and Edward (2011) stated that nurses should increase 
their resilience skills in the 21st century in order to cope 
with their professional problems and mental health [24]. 
Allister and Kinnon (2013) found that resiliency is one 
of the important and effective factors in nursing career 
success and resilient capacity is required for nursing 
careers’ success [25]. Therefore, based on the importance 
of the above-mentioned cases, the present study aimed 
to determine the effect of resilience-based intervention on 
occupational stress in hospital nurses.

Materials and Methods

Study Design and Participants
This research was quasi-experimental and was implemented 
using pretest-posttest design. All nurses working in 
Shohada Hospital in Tekab city were the subjects of this 
study. Sampling was complete and all 60 nurses working in 
Shohada Hospital in Tekab entered the study. The criteria 
for entry to studying were having a bachelor’s or master’s 
degree, a lack of a second job, having constant shifts (in the 
morning, evening, and evening), did not attend the taught 
training courses associated with resilience in the past 3 
months, and the exclusion criteria were the reluctance to 
continue in the study, the lack of willingness to complete a 
questionnaire or an irregular company and absence from 
more than two sessions of classes. Participation in this 
study was also voluntary.

Instruments
In this study, the occupational stress questionnaire of 
the British Occupational Safety and Health Organization 
was used. The questionnaire was compiled by the British 
Health and Safety Executive Agency (HSE) and was 
reviewed by free translation and its validity and reliability. 
The occupational stress questionnaire is designed to 
measure work-related stresses and has 35 items with 
seven subscales of Demands, Control, Managers’ support, 
Peer support, Relationships, Role, and Change. In this 
scale, high scores indicate low occupational stress [26]. 
In this study, Cronbach’s alpha coefficient for the total 
job stress scale 89.9 and each of dimensions of demand, 
control, support of authorities, support of colleagues, 
communication, role and changes 0/77, 0/70, 0/69, 0/77, 
0/81, 0/70, 0/72 were obtained respectively. 

Procedures
Following the informed consent, patients were assured of 
the secrecy and confidentiality of their information. Then, 
occupational stress questionnaire was distributed in the 
group and a pretest was obtained from them. In the next 
step, the nurses were trained in 5 sessions of 1 hour, twice 
a week in groups of 30 people in two shifts of morning 
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and evening at the conference hall of the hospital. The 
number of meetings held for all nurses was equal. Methods 
of training in interventional phase included lectures, 
discussion and participation of nurses in role play, group 
training and pamphlet presentations.

Ethical Considerations
The present study was approved by the Ethics Committee 
of Urmia University of Medical Sciences. Informed consent 
was obtained from all participants. Participants were 
briefed on the objectives and methods of the study and 
ensured about the voluntary nature of participation in, and 

withdrawal from, the study as well as the confidentiality of 
their data.

Data Analysis
SPSS 16 was utilized to analyze the data. Further to 
descriptive statistics, first, Kolmogorov-Smirnov test was 
used to assure the normal distribution of variables (Table 
1), and then paired t-test, was utilized to study the mean 
of scores within groups. Normally distributed data were 
presented as the mean ± standard deviation (SD). The 
significance of data was set at a p-value of 0.05. 

Findings

28.3% of the study subjects were male and 71.3% female. The mean scores of occupational stress in men and women 
were 123.29 ± 15.11 and 171.05 ± 19.97 respectively and there was no statistically significant difference in terms of the 
level of occupational stress between both groups (P=0. 33).

Based on the results of the paired t-test, there was a statistically significant difference in the level of occupational stress 
and its components between the pre-test and post-test of the studied subjects after the intervention. (Table 2)
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Discussion

The results of this study showed that the mean score of 
occupational stress in the group before and after intervention 
based on resilience is different. As a result, there is a 
significant difference in the amount of occupational stress 
in the two periods before and after the resilience training 
within the group. The results of this study were consistent 
with the results of studies by Kutluturkan et al, Warelow et 
al, McAllister et al and Shakernia et al [21, 23-25, 27]. In his 
analysis of results, Warelow et al stated that nurses in the 
21st Century should increase their resilience skills in order 
to cope with their professional problems and improve their 
mental health because resilience and resilient behaviors 
potentially help people. To overcome negative experiences 
and turn these experiences into positive experiences [24].  
In the present study, there was a significant difference 
between the mean demands scores of the samples before 
and after the intervention. Job pressure is desirable for a 
person who is in balance between the demand to be met 
and his ability to perform that balance. As economists say, 
prices fluctuate if demand or supply is not consistent [29].
The results of this study showed that the mean scores 
of Peer support and authorities are different before and 
after the intervention based on resilience. In explaining the 
hypothesis, it should be said that an individual can achieve 
resilience who is in an amicable environment and does an 
altruistic affair [28].

The results showed that the mean scores of the control 
subscale were varied before and after intervention based 
on resiliency. Having a program and a goal for life can 
predict the future and determine the path. It also reduces 
the number of failures due to planning, which as a results 
of these items, resilience will be increase [28]. 

The results of this study showed that the mean scores 
on the subscale of the relationship before and after 
the intervention based on resilience are different. As 
a result, there was a significant difference in the rate of 
communication between the two periods of before and 
after the resilience training, within the group. Among 
important factors that cause stress can be cited disturbing 
relationships between colleagues, distress, insecurity and 
unhealthy competition [12, 30, 31].

The results showed that the mean scores of the role 
subscale were varied before and after intervention based 
on resilience. Therefore there was a significant difference 
in the rate of role between the two periods of before and 
after the resilience training within the group. In explaining 
this hypothesis, life is somewhat boring without coping with 
difficulties and without the need to develop capabilities. 
One needs to make maximum use of the situation in which 
he or she is located, and in this regard, it is necessary to 
balance his/her abilities and the demands [32]. Also, there 
was a significant difference between the mean scores of 
subscales of changes before and after intervention based 
on resilience. A person with a high level of resilience can 
well adapt to changes in an organization and tolerate 
pressures at the workplace [33].

Conclusion

Resiliency training is one of the important indicators in the 
way nurses deal with work environment pressures and in 
relation to their colleagues. Nurses with high resilience 
are more flexible, compatible and collaborative in their 
work environment than their other colleagues. Therefore, 
holding educational classes based on resilience has a 
significant effect on the efficiency of nurses.
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Abstract
Introduction: The suitability of the salaries and 
benefits of faculty members for their livelihoods is 
one of the most important factors in their job satis-
faction. Therefore, this research was conducted to 
determine how the salaries and benefits of faculty 
members are calculated in the Ministry of Health 
and Medical Education of Iran.

Methods: This descriptive and analytical study was 
conducted to shed more light on the way the sala-
ries and benefits of faculty members employed at 
the Ministry of Health and Medical Education of 
Iran are calculated. Research data were collect-
ed through searching published articles in Iranian 
and international reputable websites as well as 
the administrative and employment regulations of 
faculty members of universities and higher educa-
tion institutions affiliated to the Ministry of Health 
and Medical Education of Iran, and further amend-
ments and directives in this regard. 

Results: The salaries of the faculty members in 
Iran are determined on the basis of the salary co-
efficient announced annually by the government of 
the Islamic Republic of Iran. In addition, their sala-
ries will increase with regard to the type of service, 
the increase of the base level, promotion, lack of 
specific profit activities outside university, acquisi-
tion of managerial positions, marriage and having 
children for men.

Conclusion: Faculty members expect their salaries 
to be calculated and paid equitably and to increase 
each year in proportion to the inflation rate, so that 
they do not have to carry out unrelated and non-
academic activities outside the university in order 
to solve their livelihood problems. 

Key words: Salaries and Benefits, Faculty Mem-
bers, Ministry of Health, Medical Education, Iran.
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Introduction

One of the factors that plays an important role in the growth 
and development of any society is the human resources of 
that country. Therefore, nowadays, there are a great deal 
of investments in educating and providing these resources 
in developing and developed countries (1-2). Experienced 
and motivated manpower is the most important human 
capital in maintaining and developing a society, and its 
advancement and development would not be possible 
unless by attracting, cultivating, maintaining and exploiting 
the elite and educated human resources (3). One of the 
effective ways of attracting, retaining, and motivating 
human resources is to provide them with material rewards 
in the form of different payment systems and methods (4). 
Payroll is defined as a payment that is paid to compensate 
employees for their activities in any institution or firm. Salary 
costs represent the share of labor in the production of 
products or services, and as one of the factors contributing 
to the final cost, salary costs call for measurement, control 
and continuous analysis (5). Determining the amount of 
salary that an organization must pay to its employees is one 
of the most key aspects of human resource management 
(HRM). This is firstly because the payment system (of 
which the payroll is only a part) has a significant impact on 
the attraction and satisfaction of employees, and secondly, 
because paying employees is one of the heaviest financial 
burdens that each organization must come to terms with 
for advancement and fulfillment of their goals. Therefore, 
a system of wages and salaries that is carefully designed 
and implemented on the basis of correct policies will play 
a pivotal role in the economic health of the organization 
as well as the effective and efficient use of the human 
resources in the organization (4). The employment of faculty 
members in the Ministry of Health and Medical Education 
of Iran, involves different forms, including geographical 
full-time and conventional full-time in terms of the scope 
of activities, and permanent, temporary-to permanent, 
under-a-contract, under conscription law in terms of the 
permanency of employment. Geographical full-time faculty 
members must serve at least 54 hours a week, according 
to the program, and do not have the right to work outside 
the university for professional profits (including working at 
a personal office, pharmacy or laboratory, an educational 
and diagnostic center, private hospitals, charity centers, 
etc.). A conventional full-time (non-geographical full time) 
faculty member is a person who serves at least 40 hours 
a week according to the university’s program. Under 
exceptional circumstances, if necessary, universities and 
higher education institutions will be able to employ non-
geographical full-time faculty members with the approval 
of the Board of Trustees under the conditions determined 
by the University Council (6). There are currently 65 
universities and independent medical science faculties in 
Iran. Presently, 200,000 students are studying for different 
degrees from associate degree to clinical specialties and 
clinical fellowships in different fields at Iran’s medical 
universities. There are currently 18,000 faculty members 
in the Ministry of Health and Medical Education of Iran, of 
whom 4,000 are faculty members who work temporarily 
under conscription law due to their commitment to 

free studying at universities (7). The vital role of faculty 
members in the efficiency, productivity and performance of 
universities, institutes and research centers, has urged the 
authorities and academic directors to pay attention to their 
demands with the aim of enhancing their satisfaction in 
order to prevent undesirable effects on the educational and 
research system of the country (8-10). In Iran, in particular, 
with the recent state of higher education and the challenges 
it is facing due to the irrational and unusual expansion 
of universities, the issue of the quality of life of faculty 
members and their job satisfaction has gained currency 
and become one of the issues that should be considered 
more seriously (10). In the meantime, and based on the 
literature, the proportionality of the salaries and benefits of 
faculty members with their livelihoods is considered as one 
of the most important factors in their satisfaction (10-16). 
Therefore, this study was conducted to determine how the 
salaries and benefits of faculty members are calculated at 
the Ministry of Health and Medical Education of Iran.

Methods

This descriptive and analytical study was conducted 
in 2017 to investigate how the salaries and benefits of 
faculty members are calculated at the Ministry of Health 
and Medical Education of Iran. Research data were 
collected through searching published articles in Iranian 
reputable sites both national and international, including 
(SID, MAGIRAN, PubMed, Scopus, and ISI) as well as 
the administrative and employment regulations of faculty 
members of universities and higher education institutions 
affiliated to the Ministry of Health and Medical Education 
of Iran, and further amendments and directives in this 
regard.

Results

The salaries of faculty members in Iran are determined on 
the basis of the salary coefficient announced annually by 
the government of the Islamic Republic of Iran for all faculty 
members of universities, institutes of higher education and 
public research, and for judges of the Ministry of Justice 
(To the Iranian Rial Currency/ 1 US dollar = 41,000 Rials). 
In addition, the salaries of faculty members will increase 
with regard to the type of service, the increase of the base 
level, promotion, lack of specific profit activities outside 
university, acquisition of managerial positions, marriage 
and having children for men, which will be further explained 
in more detail below. Overall, salaries and benefits are 
paid to the faculty members in three general ways: firstly, 
it is included in their HR notification letters of all faculty 
members, regardless of the type of employment, gender, 
type of work, etc. In addition to the base salary, specific 
allowance, special allowance, attraction allowance, and 
retirement and insurance deductions are also included 
in the HR notification. Secondly, it is again included in 
the HR notification letter and is, according to the type of 
work, gender, executive position, allowances for children, 
management, radiation, full-time, etc. The third way, which 
is not included in the faculty member’s HR notification 
letter, is according to the contract between the faculty 
members and the educational/medical center where they 
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are working. The most important cases in point are the office deprivation allowance, good performance allowance, 
tuition, etc. According to the formula in Table 1, the base salary is calculated.
 
Base salary = salary coefficient * {base number + (grade of the faculty member * 5)}
 
Table 1: Calculation of base salary

In the HR notification letters of the faculty members of the universities and higher education institutions affiliated with 
the Ministry of Health and Medical Education of Iran, in addition to the base salary which is calculated according to 
the above formula, other benefits under name of dearness allowance, specific allowance, and attractions allowance 
are included, which are calculated according to the following formulas. In fact, all of these items included in the HR 
notification letter are a certain percentage of their base salary, which is calculated on the basis of their scientific level 
and base.

Specific allowance = Base salary * specific allowance coefficient

Table 2: Calculation of specific allowance

Attraction allowance = Base salary * Attraction coefficients approved by each university (for geographical members 
the coefficient of 1.6 also applies) 

Table 3: Calculation of attraction allowance

 

Special allowance = Base salary * Dearness allowance coefficient
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In addition to the above items, for some members of the 
faculty with special conditions, the following items are 
paid:
1-Office deprivation allowance or geographical full-
time: To full-time faculty members of the university, the 
amount of this allowance is maximally equivalent to the 
total amount of the base salary and specific allowance and 
is paid based on the calculation of educational, research, 
and clinical activity of the faculty member. This allowance 
is not payable during education, scholarship, or sabbatical 
leaves.
2- Job difficulty allowance: faculty members of the 
Anatomy Department, who work with cadavers are 
paid 50% of the basic salary and the specific allowance 
combined as a job difficulty allowance determined by the 
University’s Board of Directors.
3. Managerial allowance:  The faculty members with 
executive and management positions in accordance with 
Table 4 are paid managerial allowance.
4. Allowance of bad weather and deprivation from 
facilities: The faculty members who serve in disadvantaged 
 

areas are paid a sum of money for the bad weather and 
deprivation from facilities.
5. Family allowance: Married men faculty members are 
paid an amount of money which is announced annually by 
the government.
6. Children’s allowance: Married men faculty members 
who have children are paid an amount of money according 
to their number, and the amount of this allowance is 
announced annually by the government.
7. Radiation allowance: Faculty members exposed to 
radiation receive this allowance according to the type and 
percentage determined by the Atomic Energy Organization 
and paid by the experts of the physical health unit of the 
university (radiation experts)
8. Dearness allowance: The salary and benefits of 
faculty members who have annual promotion will also be 
increased.

The following table illustrates the calculation of the 
managerial allowance of independent medical university 
chancellors and faculty members having managerial 
positions.
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Discussion and Conclusion

Several studies on the satisfaction of faculty members 
in Iran have shown that there is a direct relationship 
between job satisfaction and the salaries and benefits of 
faculty members (10-14). This satisfaction has also been 
reported to be influenced by their age factor. In fact, the 
age variable has a significant relationship with the creation 
of job satisfaction. This relationship seems to be influenced 
by the faculty members’ professional concerns such as the 
amount of salary, work stability and working environment 
conditions, which are all of specific importance at different 
ages (10). For example, many faculty members under 
the age of 30 are mainly concerned about the salary, 
while the main concern of faculty members aged 30-39 
is occupational security, and those aged 40 and above 
consider the conditions of the workplace as a cause of 
job motivation. This result can also be attributed to the 
employment status and academic rank of the faculty 
members. That is, faculty members under 30, due to lower 
academic rank and lower salaries, are more concerned 
about obtaining salaries as a motive for satisfaction. It 
seems that their concern for having a stable job is not as 
much as that of faculty members between 30 - 39, which is 
apparently because their age conditions make it possible 
for them to earn other job opportunities. However, in the 
age group of 30-39, the concern for having a stable job 
is more important. Faculty members in this group usually 
have temporary-to-permanent or under-a-contract type of 
employment; therefore, the motivation to create job stability 
is higher for them, because their scientific life has begun 
many years ago and this situation needs to be consolidated 
to earn symbolic capital. Job stability is seen as a condition 
for obtaining mental well-being and a fixed salary and 
benefits consistent with the job position. However, faculty 
members aged 40 and over who mostly have a more 
stable position in terms of personal and professional 
life, are more likely to pursue a suitable environment for 
academic activities and express it as an incentive for job 
satisfaction. Of course, such generalizations are not exact 
given the moderate and low quality of working life of faculty 
members. In particular, earning a stable job position or a 
satisfying income, which is influenced by social, political, 
and economic conditions, leads some faculty members to 
feel insecure at any age and rank. However, a few studies 
also show that individuals with higher education, and 
full professors compared with associate professors, and 
associate professors compared with assistant professors, 
and those with executive responsibilities, have more 
satisfaction.

Faculty members expect their salary to be fairly calculated 
and paid every year and be in proportion to the inflation 
rate, so that they do not have to do unrelated and non-
academic activities outside the university to solve their 
livelihood problems. .

In general, the salary and benefits system of any 
organization must be designed in such a way to have 
these features:

1. It should be sufficient for the employees to earn a living 
and meet their basic needs for food, clothing, housing and 
safety.
2. It should motivate staff to improve performance.
3. It should be economic and effective. That is, it should 
be compatible with the financial power of the organization 
in the first place, and with the employees’ skills and 
capabilities, in order to achieve the maximum returns from 
the salary and benefits paid.
4. It should enable the organization to compete with other 
organizations. That is, the system of salaries and benefits, 
compared with other similar systems, needs to be better or 
at least have the same incentives. It goes without saying 
that this is effective in attracting and retaining forces.
5. It should be rational and the staff accept its rationality.
6. It should be fair. First, the salary and benefits should 
be in proportion to the specialty, skill, experience and 
work experience of individuals. Secondly, the terms and 
conditions for granting these benefits should be the same 
for all individuals. Obviously, the fairness of the system of 
salaries and benefits is an important factor in accepting it 
and also in creating job satisfaction.

This article has been extracted from a research project 
approved by the Office of Vice-chancellor for Research and 
Technology Development of Ahvaz Jundishapur University 
of Medical Sciences (U-95126).
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Abstract
Background and Objectives: Cancer is a deadly 
disease of  humanity. One of the main curative op-
tions is the use of chemotherapy treatments.  From 
40 to 80 percent of chemotherapy treatment can 
cause complications such as  nausea and vomit-
ing, mouth sores and disorders of the bowel. The 
aim of this study was to evaluate the effect of edu-
cation on self-care behaviors on gastrointestinal 
side effects in patients undergoing chemotherapy.

Methodology: This study is a randomized clinical 
trial of 60 women with breast cancer undergoing 
chemotherapy who were referred to Chamran hos-
pital chemotherapy center. Prior to chemotherapy 
and after obtaining the consent for the random 
sampling method, patients were divided into two 
groups, intervention and controls. Patients in the 
intervention group received routine treatment to 
improve the side effects of chemotherapy, in the 
form of self-care training received from the re-
searcher.  Data was collected by a demographic 
questionnaire, a questionnaire on side effects of 
chemotherapy questionnaire and Morrow stand-
ard questionnaires were collected. Data using  
descriptive and inferential statistics were analysed 
by SPSS¬¬¬v21 software. 

 
 
Results: The results showed that the use of self-
care education to reduce mouth sores was statisti-
cally significant (p <0.05). Self-care training also 
leads to a reduction in frequency and severity of 
nausea and vomiting in patients. This reduction 
was statistically significant (p <0.05).

Conclusion: Findings of the study showed that 
the use of self-care training alongside drug  
regimen reduces the side effects of chemotherapy  
in patients. Therefore, it is recommended that 
nurses use this technique as a complementary 
method to reduce side effects of chemotherapy. 

Key words: self-care, side effects of  
chemotherapy, chemotherapy, nurses
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Introduction

Cancer can be considered as one of the most dangerous 
diseases that affects humanity. Cancer often can be 
considered on equal terms with death, disfigurement and 
dependency (1). Cancer is a global problem that affects 
people regardless of age, race, and socioeconomic status. 
Cancer annually kills about 552,200 people worldwide (2). 
Treatment of cancer is complex, and includes surgery, 
radiation and chemotherapy, which may be combined or 
used separately. The most common treatment is the use of 
chemotherapy (3). Today, with the increasing development 
of medical science and pharmacy and chemotherapy, 
drugs have been able to greatly reduce cancer mortality 
and increase life expectancy in patients (4). A variety of 
chemotherapy regimens that are moderate to severe, 
can cause complications such as nausea, vomiting, 
bowel disorders and mouth ulcers in patients.  Generally, 
40 to 80 percent of patients suffer from side effects of 
chemotherapy. These complications cause water and 
electrolyte disorders, weakness and fatigue, decreased 
immunity, and bacterial and fungal infections can occur 
throughout the body (5). The severity of side effects of 
chemotherapy varies from person to person. Side effects 
in some patients, may be so severe as to cause the 
withdrawal of the patients’ treatment (6).  Other patients 
also have disrupted social role, withdrawal from society, 
physical dysfunction and depression. Therefore, it is vital 
that the side effects of chemotherapy in cancer patients 
are reduced (7).  

To reduce side effects of chemotherapy in patients 
serotonin receptor antagonist drugs, corticosteroids, 
metoclopramide, laxative and industrial mouthwash have 
been used (8). Research has shown that in 50% of cases 
complications arising from chemotherapy in patients 
with drug use has been observed (9, 10).  On the other 
hand, these medications are associated with increased 
healthcare costs and side effects such as extrapyramidal 
side effects, fatigue, drowsiness, hypotension, headache, 
increased dry mouth, and restlessness and side effects 
may limit the medication (8). Studies have shown that drug 
treatment reduces side effects of chemotherapy in patients. 
But the full effects are not eliminated therefore the use of 
non-pharmacological methods with medical methods to 
reduce side effects of chemotherapy in patients has been 
proposed. A variety of non-pharmacological methods of 
traditional medicine, relaxation techniques such as yoga, 
hypnosis and acupuncture can be named (11).

One of the non-medicinal methods to reduce side effects of 
chemotherapy is the use of self-care. The self-care theory 
of Dorothea Orem, a famous theoretician is one of the 
most common theories in the field of clinical nurses and 
nursing students used by researchers (12). In his theory 
of self-care, the patient needs assessment is done and 
the needs of patients in order to reduce the side effects 
of chemotherapy are determined. Then oncologists and 
specialist nurses of chemotherapy  are trained according 
to the latest guidelines published by the National Cancer 
Institute (13). The ability to find patient care in the absence 

of health centers and when there is no access to these 
centers to reduce the side effects of chemotherapy is a 
major concern. This incurs possible increased medical 
expenses and decreased access to health centers (14). 
In studies on self-care, especially its impact on chronic 
diseases, it has been shown that the effects of self-
care in patients have been less reported (15, 16). Less 
studies about self-care and its impact on the reduction of 
side effects of chemotherapy is taken.  Therefore, further 
research in this area appears evident. On the other hand, 
nurses as one of the most important health team members 
who are in direct contact with patients could be involved in 
teaching this as one of the most important tasks for such  
patients. Nurses with such training can be more effective 
and provide tips and a more sustainable model of care 
to patients (17). According to the above the purpose of 
this study was to evaluate the effect of self-care behaviors 
of gastrointestinal side effects in patients undergoing 
chemotherapy.

Materials and methods

This study is a randomized clinical trial (18) that was 
conducted in Chamran hospital chemotherapy centers 
between January 2016 to May 2017. A sample using the 
following formula and 95% confidence and 90% power 
and using the results of studies that had been done in this 
area (19) in each group of 30 was determined. 

Sampling method was available and samples divided 
randomly into two groups of intervention and controls were 
allocated.

Inclusion criteria included in the study were over 18 
years of age, a definite diagnosis of breast cancer by a 
physician, oncology, ability to read and to write and lack 
of medical and paramedical subjects in groups and not 
receiving formal training and previous self-care and for 
relieving the side effects of chemotherapy, a regimen of 
moderate to severe chemotherapy, the use of drugs other 
than drugs prescribed by a physician, lack of digestive 
diseases, kidney disease, liver failure, gastrointestinal tract 
obstruction. On the other hand, those who do not wish to 
continue participating in the study were excluded. 

The instrument used in this two-part study of demographic 
and inventory side effects of chemotherapy by ten members 
of the university of Medical Sciences of Tehran board was 
examined for its validity and reliability and was confirmed 
was the standardized questionnaire of Morrow (1984), 
which has 18 questions about side effects of nausea and 
vomiting. We assessed the validity and reliability of the 
various studies and the correlation value of R = 0.72-0.96 
was reported (20).  

After obtaining confirmation from the ethics committee 
of Tehran University of Medical Sciences s permission 
was granted with 9311698006 code and IR.TUMS.FNM.
REC.1395.1637 with reference to the above chemotherapy 
hospitals, among women with breast cancer who met the 
inclusion criteria after explaining the purpose of the study 
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and obtaining informed consent from patients to participate 
in the study sample. 

The Morrow questionnaire and chemotherapy questionnaire 
were used before initiation of chemotherapy, and the side 
effects of chemotherapy patients in the intervention group 
and the control group were recorded. Patients in both 
groups were informed that Morrow questionnaire was to 
be completed in the first three days after discharge from 
the hospital every night and at a specified time and on the 
third day to complete the questionnaire on side effects of 
chemotherapy. After patients received chemotherapy in 
the first period when the questionnaires were taken then 
patients in the intervention group, at two sessions for 20 
minuteswere taught face to face. It should be noted that 
both groups benefits from treatment were routine. The 
patients in both groups after the end of chemotherapy 
were re-assessed Morrow questionnaires and the side 
effects of chemotherapy were recorded and the patients 
were asked in the first three days after discharge to 
complete questionnaires every night. In the intervention 
group a pamphlet based on the most serious patients 
were put at the disposal of the National Cancer Institute 
guidelines.  After collecting the questionnaires, the data 
using descriptive statistics such as mean and standard 
deviation and inferential statistics, including t-test and chi-
square and software SPSS genes and were analyzed. A 
significance level of P <0.05 was considered. 

Findings

The sample participating in the study included 60 
patients with breast cancer who met the inclusion criteria. 
Demographic and clinical characteristics of both groups 
included age, smoking history, alcohol, opium drug use, 
number of sessions of chemotherapy and mastectomy, 
which is presented in Table 1 and 2.  In surveys conducted 
in terms of the numbers of patients in the control group 
and the experimental group in terms of demographic 
characteristics were homogeneous.

The results showed that patients in the intervention group 
who had undergone training in self-care behavior compared 
to the control group patients, complained less of stomatitis 
and mouth ulcers. That’s why the intervention effect of the 
change in the mean indices before and after the intervention 
and control groups was used. In the intervention group 
it reduced on average by 6.63 units of stomatitis and in 
the control group increased by an average of 0.76 units. 
The changes were not statistically significantly different 
between the two groups (Table 3 - page 168).  

The results showed that the patients are prepared for 
the effects of fecal excretion rate of complications in the 
intervention group increased at a rate of 2.36 units. This 
control declined by 1.03 unit. These results were also 
statistically significant (Table 3). 

The results showed that patients in the intervention group 
had less occurrence and severity of nausea than patients in 
the control group. These results are statistically significant 
(Table 3).

The severity and vomiting in patients in the intervention 
group were less likely to complain of side effects and these 
results were also statistically significant (Table 3).

Discussion and Conclusion

This study aimed to investigate the effect of self-care 
education on complications of chemotherapy. The results 
showed that the effects of stomatitis and complications 
associated with nausea and vomiting in patients in the 
intervention group compared to the control group of patients 
decreased significantly. In this regard Karbaschi et al in 
their study reached the same conclusion that stated the 
patients who were under the self-care of the side effects of 
chemotherapy had a better quality of life (21).  Masoudi et 
al’s study results are consistent with results in 8 sessions 
of a self-care program based on the needs of patients for 
patients considered to be based on self-care training was 
conducted for patients. Patients before the study in terms 
of quality of life in the intervention group and the control 
group differed significantly but after the tasks involved, 
those  in the intervention group scored better quality of life 
than patients in the control group reported (22). Golchin 
et al. achieved similar results. Demographic variables of 
patients were similar but regarding the presence of side 
effects of chemotherapy, there was no communication with 
each other. After training patients in the intervention group 
more than the control group patients, had better quality of 
life. The design and implementation of training programs 
was based on the training needs of patients as well as the 
extensive care-self program outlined in this study had been 
proposed (23). 

The results of this study showed that nausea, and its 
frequency and severity in the intervention group after 
execution of  training required receiving less care than 
patients in the control group. The results of the study 
were consistent with Karbaschi et al’s results (21). Similar 
results were obtained in the study of Williams and Sherir. 
This means that education about self-care by nurses 
often reduces nausea in patients and patients who were 
admitted to this training had better quality of life (14). The 
results of this study showed that patients who had trained 
in self care had a lower rate of complications than patients 
in the control group and  complained less of nausea and 
vomiting. These results were consistent with the Komatsu 
et al. Komatsu in his study suggested a self-care program 
by offering a package of educational and face-to-face 
performing of self-care training. 

In the present study, the effects of too much intervention 
of patients in the intervention group had side effects of 
chemotherapy. Intervention on the side effects of nausea, 
vomiting and stomatitis had a direct effect and less side 
effects of chemotherapy where patients expressed 
complaint. On the other hand, patients can use the program 
without referring to self-care health centers to relieve their 
symptoms (24). The results of the study correspond with 
Williams self-care training that can improve physical and 
mental intensity of patients in the intervention group more 
than the control group (14). The study conducted by Sharif 
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Table 1: Compared and related demographic data of the sample  
of women with breast cancer who referred to Chamran Hospital  
in 2016-17 
 

                  

Table 2: Compared and related 
demographic data of the sample 
of women with breast cancer who 
referred to Chamran Hospital in 
2016-17
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et al., indicated a significant difference between all physical and 
psychological side effects of chemotherapy in the experimental 
group after intervention (25). These results are quite consistent 
with the findings of Iconomou et al. that implemented education 
and intervention programs to increase the quality of life and 
reduce side effects of chemotherapy (26). 

According to the results of this study it can be stated that the 
use of self-care training on the side effects of the therapy can be 
used to mitigate side effects of chemotherapy. Orem self-care 
program based on a non-drug, non-invasive and low cost can 
be used to control the side effects of chemotherapy patients. 
Learning self-care practices can be given by nurses to the 
patients families.  Self-care unit nurses of chemotherapy should 
be based on Orem’s comprehensive program that includes 
comprehensive training and support to clients including their 
main tasks considered and first by examining the educational 
needs of patients which is actually an essential component 
of the educational process to help clients achieve maximum 
health and learn to maintain it and side effects of chemotherapy. 
According to the results of this research it is essential, nurse 
managers should understand the importance of education and 
the concept of self-care in the field of chemotherapy to alleviate 
complications, as well as to be aware of the importance of 
self-care to improve quality of life and reduce side effects of 
chemotherapy and support the participation of patients in 

treatment. This knowledge enables nurses to understand these 
concepts in the care of cancer patients and instituting it and thus 
provide optimal care, taking into account ethical considerations, 
and provide support to patients and their families. 
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Abstract

This study aimed to develop and validate the 
faith inventory. A sample of 736 students of Is-
lamic Azad University of Ahvaz  was selected by  
multi-stage random sampling method and a faith 
inventory with 100 items was used to measure 
their faith. Each item was based on the five-point 
Likert scale from Not fully used to Fully used. After 
collecting data, the correlation of each item with 
the total score was calculated. The Cronbach’s 
Alpha coefficient for the 100-item set was 0.967; 
after eliminating 10 items for a set of 90 questions, 
it was 0.996. Factor analysis was used to verify the  
construct validity of the inventory; the KMO value 
as a measure of sampling adequacy was 0.958 
and the significance of the Bartlett’s sphere  test 
indicated that there were suitable conditions for  
implementing factor analysis. After removal of  
inappropriate questions with a factor load of 
less than 0.3, based on the analysis of principal  
components and varimax rotation, according 
to the factor matrix, gradient diagram and the  
percentage of variance explained, four factors were 
extracted from a set of 90 questions, explaining 
44.87% of the total variance among the variables. 
The first factor with 57 items and the special value 
of 30.97 covers about 69.02% of the total vari-
ance of the variables and is an indicator of belief/ 
certainty; the second factor with 14 items indicates 
 

 
 
 
 
justice, the third factor with nine items, shows the 
Jihad and the fourth factor with 10 items measures 
the patience.

Key words: Faith, Validity, Inventory, Narration
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Introduction

Faith and religious beliefs in Iranian society are considered 
as the main pillars of life and over the three last decades, 
religious teachings have been particularly emphasized 
(1). Faith refers to any type of principle, guidance, be-
lief, certainty or tendency that makes life meaningful and 
purposeful (2). No decent psycho-inventoryist  - even a 
non-religious one - can  ignore the importance of religion, 
faith, and religious beliefs in the process of psychotherapy, 
mental health, meaningfulness of life, psycho-inventoryical  
well-being, and so on (3). The results of psychoinvento-
ryical studies have shown that children who have been 
trained by strongly religious teachings before adolescence 
and adulthood, question their religious beliefs and near-
by people in their adulthood. This is due to the fact that 
human thinking grows, and rapid cognitive development 
makes it easier for them to judge on matters of value and 
religion and to react more precisely and complicatedly to 
these issues (4, 5). Adults are at the highest risk of pov-
erty and neglect of human values  and diminished faith 
and should be placed as priority in psychological studies 
of value and religion. Considering that until now, research 
on recognition of the faith periods based on the stages of 
development have been less considered, conducting a 
study that can providea scientific basis for the design and 
examination of the concept of faith of people in a particular 
cultural area based on the process of transforming con-
cepts, is seriously needed. This first and foremost requires 
the need for accurate, valid and reliable tools for obtaining 
strong results.

Fowler (6) does not present a comprehensive definition of 
faith and only summarizes some of the characteristics of 
faith: “Faith is an inclusive thing in all human beings. We 
have been equipped with the capacity of faith from birth”. 
He focuses on the two characteristics of faith: universality 
and fundamentality: “Faith is so fundamental that no hu-
man being can live well without having it for a long time, 
and it is so comprehensive, namely when we slowly pres-
ent symbols, slogans, or moral patterns, we express our 
faith. Clear faith is the only common phenomenon in all 
religions, the Christians, Marxists, Hindus, and Dinka (Ek-
man, 1995). Fowler (6) regards faith as a general concep-
tion and states: “Faith is a puzzle that is not easy to un-
derstand.”

Man’s orientation or reaction to himself, others, and the 
universe is called belief (7). Faith reflects human talent in 
seeing and feeling; the transcendent dimension and cor-
responding behavior reflects its capacity in the perception 
of meaning beyond materiality. In other words, faith is any 
kind of principle and guidance, belief and certainty, which 
gives meaning to one’s life and directs it and as a way 
of life originates from human nature (Mohammadzadeh, 
2005).

Fowler (6) presents theory of faith, with a perceptual model 
about the effects of faith. This theory has raised the con-
cept of faith, its relation to life, the goals of humanity, and 
the sense of creating meaning in life. According to Fowler 

(8), the theory of faith shows the way people understand 
faith throughout life.
The development of measurement methods and new psy-
chometric theories have led to the emergence of new schol-
arly methods for assessing the talents, abilities and other 
psychometric characteristics of individuals that have been 
considered by the instructors, consultants, psychologists 
and other behavioral science experts. Although a number 
of instruments have been developed for measurement of 
religious tendencies and similar subjects, limited research 
has been carried out on the measurement of faith due to 
its newness. Because this tool (inventory) is designed to 
measure students’ faith, it is necessary to measure its va-
lidity and reliability among the students. Considering that 
the subject under study has an exploratory aspect, it is 
also necessary to provide an answer to the following ques-
tions: 
1. Is there enough internal consistency between the set 
of questions that are presented to assess the students’ 
faith? 
2. Is the set of questions designed to measure the stu-
dents’ faith sufficiently valid? 
3. What are the underlying components of faith inventory 
for students and how much are they saturated?

Method

The statistical population in this study consists of all 736 
students of Islamic Azad University of Ahvaz  in the aca-
demic year of 2016-2017. A multi-stage sampling method 
was used to determine the sample size. To this end, the 
population of each faculty was determined and divided into 
four faculties (Faculty of Agriculture, Faculty of Midwifery 
and Nursing, Faculty of Engineering and Faculty of Hu-
manities) and  participants who were randomly selected by 
lot from all four faculties in proportion to the population of 
each district  based on sex. The faith inventory is designed 
to be applicable to all meta-religious areas with visible faith 
and implications. Therefore, the questions are designed to 
show people’s faith beyond religious orientations. 

The main collection consists of 100 items. Initially, the con-
tent validity of the questions was approved by a number of 
professors, psychologists and counselors to ensure that 
the items are understandable and applicable to the stu-
dent groups. After this stage, the items was administered 
for a group of 736 students from Islamic Azad University 
of Ahvaz. The initial validity coefficient of the inventory for 
the set of 100 questions was rtt = 966.0. For the second 
time, the validity of the inventory was calculated after the 
removal of other questions with factor load less than 0.3. 
The validity coefficient after the elimination of questions 
3-10-31-35-38-39-41-58-59-93 for the 90-item set was re-
calculated and was rtt = 0.969. In the present study, the 
KMO value is 0.958 and the Bartlett test was 30853.115, 
which is significant at 0.0001. Thus, in addition to the sam-
pling adequacy, the implementation of the factor analysis 
based on the understudy matrix can also be justified.
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Table 1: KMO size and results of Bartlett’s test of faith inventory

Table 2 shows the initial statistical characteristics that were obtained by the analysis of the main components, with a 
special value of 4 factors higher than 1, and the extent of explaining the common variance of variables for these four 
factors is equal to 44.887% of the total variance of variables.

Table 2: Primary statistical characteristics of a 100-question inventory

The slope design, which is a graph of the special values of a 100-item faith inventory, is shown in Figure (1).

Figure 1: Slope design

The slope design indicates that the contribution of the first factor in the variance of all variables is significant and differs 
from the contribution of other factors. In the next step, based on the special value, the percentage of variance and the 
slope design, four factors were considered as the basis for determining the final characteristics. Here, it is worth noting 
that some researchers in order to investigate the nature of relationships between variables and finding definitions of 
factors state that coefficients above 0.30 and coefficients higher than 0.40 are significant in the definition of factors 
and the coefficients below this limit are considered to be zero (random factor). For example, Jones (1954) used the 
lowest coefficient of 0.3, Houman (1988) used 0.35 and Reynold et al. (1981) used 0.4 values. In the present study, this 
coefficient is equal to 0.40.

Given that variables in factors 5 and 6 have a factor load, but the number of questions in these factors is less than 3, 
so according to the relevant theories, sometimes four questions and sometimes 10 questions are at least needed to 
form a factor. In this study, at least 4 questions were considered for the formation of the factor. Based on the results 
of factor analysis and the above-mentioned indicators, four factors were extracted from all questions and the special 
value of four factors/ fourth factor explain the value higher than 44.87. The first factor is a special value of 30.97 and 
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and ultimately the fourth factor justifies a special value of 2.99. After ensuring that the sampling is adequate and that 
the correlation matrix, which is the basis of the factor analysis, is not equal to zero in population, factor analysis was 
performed.

The special values of these four factors, the percentage of explanation of variance and the condensation percentage of 
the explained variance are shown in Table 3.

Table 3: Special value of the percentage of the explanation of the condensation variance of the four factors

The extracted factors were transferred to new axes using the varimax rotation method. The main matrix after the varimax 
rotation, which was obtained after 8 repetitions, is shown in Table 4 - next page

EDUCATION AND TRAINING

Discussion and Conclusion

To investigate the construct validity and answer the 
question that considers the number of the factors that 
saturate the faith inventory, the Principal Component 
Analysis (PC) method was used. Before performing factor 
analysis, sampling adequacy was proved using Kaisel 
Mager Olking (KMO) size, and also rejecting the null 
hypothesis by the Bartlett Sphericity test that the identity 
matrix is correct in the population; this shows that factor 
analysis is justifiable.

The factor matrix indicates that the first factor has the 
highest factor load and its contribution is also more 
significant than other factors. The results of factor analysis 
show that this scale has sufficient validity and is saturated 
with four factors. In order to simplify the extraction factors, 
the varimax rotation was used. After the interpretation 
and naming of the factors, the results are as follows: The 
largest factor load in the structure matrix is for question 36 
(0. 797). 

Questions 22-28-32-43-62-72-79-88-97-98-99 focus 
on two or three factors that are likely to be complicated 
questions.

The rest of the questions are very pure or their factor 
load in other factors other than the extracted clusters is 
negligible.

There is no question without factor load, and in each factor 
there are at least four variables.

A set of questions with a strong and meaningful correlation 
make up a piece of test that was extracted and named as 
follows.

1. From the 100 items of the faith inventory, 57 items 
are strongly correlated with the first factor marked as 
“certainty”.
2. The second factor with 14 items was marked “justice”.

3. The third factor with 9 items was marked as “jihad”.
4. The fourth factor measures “patience” and consists of 
10 items.
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Table 4: Factor matrix after rotation
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Abstract
This study was conducted in order to create 
and validate the adjustment inventory. The sam-
ple consisted of 1005 students of Islamic Azad  
University of Ahvaz who were selected using the 
multi-stage random sampling method. The ad-
justment inventory consisting of 100 items was  
employed to measure their adjustment. Each item 
was scored on the five-point Likert scale from 
Not fully used to Fully used. After data collection, 
the correlation between each item and the to-
tal score was determined. The coefficients for 11 
items were weak and statistically insignificant. The  
Cronbach’s Alpha coefficient for the 100-item set was 
0.758 and after eliminating 11 items for a set of 89  
questions, it was 0.76. Factor analysis was  
conducted in order to verify the construct validity 
of the inventory; the KMO value was 0.915 and 
the significant Bartlett’s sphere test indicated that 
there were suitable conditions for conducting  
factor analysis. After eliminating the inappropri-
ate questions with a factor load of less than 0.3,  
using the Principal Component Analysis (PCA) 
and varimax rotation, with respect to the factor ma-
trix, gradient diagram and the percentage of ex-
plained variance, four factors were extracted from 
a set of 90 items, explaining 44.87% of the total  
variance among the variables. The first fac-
tor with 29 items and the special value of 16.63  
covers about 55.17% of the total variance of the 
variables and is an indicator of health adjustment;  

 
 
 
the second factor with 20 items indicates  
academic adjustment, the third factor with 21 items, 
shows the family adjustment and the fourth factor 
with 11 items measures the emotional adjustment 
and the fifth factor with eight items indicates the 
social adjustment.

Key words: Adjustment, Validity, Inventory, 
Narration
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Introduction

Contemporary mankind lives in a world that requires 
more individual and social flexibility and adjustment (1). 
Individual adjustment occurs when a person can establish 
a healthy relationship between themself and the social 
environment. The social environment also includes the 
family, the educational setting, the business environment, 
and so on. If one fails to interact with the environment in 
a desirable manner, he/she is not considered adjustable 
(2).

Adjustment originates from biology. For the first time, 
Darwin suggested it in his theory of evolution, then 
this concept has been used in other sciences, such 
as psychology and sociology (3,4). This term refers, in 
biological terms, to biological structures that facilitate the 
survival of the species, and includes not only humans but 
also animals and plants (4). In psychology, adjustment is 
assumed to be more or less consciously based on if one 
adjusts to the social, natural or cultural environment. This 
adjustment requires that a person has to change themself  
or actively make changes in the environment, and as a 
result, the necessary coordination is established between 
the individual and the environment (4). Adjustment is a 
behavior that increases the individual’s competence and 
average ability to improve their past and nearby people. 
Because the content of social learning is not genetic, the 
proper behavior of the individual is in response to  and 
selected by social consequences. In other words, this 
behavior is strengthened and one learns that they will get 
a good result by repeating it (5).

Adjustment is a relative concept and differs in societies 
under the influence of cultures and beliefs. On the other 
hand, human behavior is affected by various factors, such 
as family, school, peer group and other social factors. 
Human personality will be perfect if a good balance and 
interaction are established between themself and the 
surrounding environment.  

Social pressures clearly have a great influence on 
individual behavior. On the other hand, human beings are 
flexible. They adapt not only to the environment, but also 
change the environment according to their own needs (6). 
The human being is a social being, so for success it is 
necessary to achieve a good adjustment within the society. 
If the learner fails to achieve adjustment, misadjustment 
occurs and they distance themself from balanced behavior 
and show a kind of misadjustment including aggression, 
anxiety, anti-social personality, attention drawing, escape 
from school and habitual disorders. Therefore, it is vital 
to adjust and coordinate yourself with the surrounding 
environment. Daily struggles focus on this adjustment. 
Everybody consciously and unconsciously seeks to satisfy 
their various but conflicting needs in the environment where 
they live.  Underlying factors such as educational methods, 
school factors, values and beliefs, peer group, family 
and education are effective in formation of adjustment. 
Recognition of the factors affecting the students’ adjustment 
at the critical age and the sustainability effects that this 

period has on the formation of a teenage personality can 
predict and plan in helping them to provide good mental 
health (5).

Adjustment, to Sinha and Singh (1993), is the emotional 
stability and courage in social relationships, as well as 
the interest in education and school, which is seen as 
emotional adaptation, social adjustment and educational 
adaptation. Also, Sinha and Singh (1993) defined academic 
or educational adjustment as having positive attitudes 
toward the academic goals, the effective effort to achieve 
academic goals and the positive attitude to the educational 
environment, and considered social adjustment as the 
mechanisms by which a person finds the ability to belong 
to a group, and emotional adjustment as the mechanism 
by which the person finds emotional stability (7). 

Social adjustment 
Social adjustment involves the individual’s adjustment to 
his or her social environment and refers to a process in 
which the relationships between individuals, groups and 
other elements are satisfactory, so that provides mutual 
satisfaction (8).

Emotional adjustment
Emotional adjustment is the mechanism by which a person 
achieves emotional stability. It includes good mental health, 
satisfaction with personal life, and coordination between 
feelings, thoughts and deeds (9). 

Educational adjustment  
Educational adjustment refers to the satisfaction and 
effective functioning in the educational environment (10). 

Family adjustment
Family adjustment is the mechanism by which a person 
acquires a sense of security and trust towards family 
members, especially parents, thereby establishing a 
proper relationship with them (11). 

Health adjustment
Health adjustment includes “a sense of responsibility 
towards oneself and the choice of a healthy lifestyle.” 
The World Health Organization (1947) defines health as: 
“Health is the state of complete physical and psychological 
well-being, and not just the absence of illness or disability” 
(9). 

The development of measurement methods and new 
psychometric theories have led to the emergence of new 
scholarly methods for assessing the talents, abilities and 
other psychometric characteristics of individuals that 
have been considered by the instructors, consultants, 
psychologists and other behavioral science experts. 
Although a number of instruments have been developed 
for measurement of religious tendencies and similar 
subjects, limited research has been carried out on the 
measurement of faith due to its newness. Because this 
tool (inventory) is designed to measure students’ faith, it 
is necessary to measure its validity and reliability among 
the students. Considering that the subject under study has 

EDUCATION AND TRAINING



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 �8�WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 9, NOVEMBER 2017

an exploratory aspect, it is also necessary to provide an 
answer to the following questions: 

1. Is there enough internal consistency between the set 
of questions that are presented to assess the students’ 
adjustment? 
2. Is the set of questions designed to measure the students’ 
adjustment sufficiently valid? 
3. What are the underlying components of adjustment 
inventory for students and how much are they saturated?

Method

The statistical population in this study consists of all 1,005 
high school students of Ahvaz in the academic year of 
2016-2017. A multi-stage sampling method was used to 
determine the sample size. To this end, the population 
of each school was determined by Ahvaz Education 
Administration and randomly divided into four districts 
(Districts 1, 2, 3 and 4) by lot, from all four districts in 
proportion to the population of each district based on sex. 
The adjustment inventory is designed to be applicable to all 
adjustment areas with visible adjustment and implications. 
Therefore, the questions are designed to show people’s 
adjustment in social, emotional, educational, family and 
health adjustments. 

The main collection consists of 100 items. Initially, the 
content validity of the questions was approved by a number 
of professors, psychologists and counselors to ensure that 
the items are understandable and applicable to the student 
groups. After this stage, the items were administered for 
a group of 1,005 high school students from Islamic Azad 
University of Ahwaz. 

The initial validity coefficient of the inventory for the set of 
100 questions was rtt = 0.756. For the second time, the 
validity of the inventory was calculated after the removal of 
other questions with factor load less than 0.3. The validity 
coefficient after the elimination of questions 2, 6, 12, 36, 
37, 38, 57, 71, 77, 87, and 96 for the 90-item set was re-
calculated and was rtt = 0.76. 

In the present study, the KMO value is 0.915 and the Bartlett 
test was 23510.627 which is significant at 0.0001. Thus, 
in addition to the sampling adequacy, the implementation 
of the factor analysis based on the understudy matrix can 
also be justified.

627.23510, which is significant at 0.0001. In addition, = to 
the sampling adequacy, the implementation of the factor 
analysis based on the matrix under study can also be 
justified.

Table 2 shows the initial statistical characteristics that were 
obtained by the analysis of the main components, with a 
special value of 5 factors higher than 1, and the extent 
of explaining the common variance of variables for these 
five factors is equal to 29.826% of the total variance of 
variables.

The slope design, which is a graph of the special values of 
a 100-item faith inventory, is shown in Figure 1.

The slope design indicates that the contribution of the first 
factor in the variance of all variables is significant and differs 
from the contribution of other factors. In the next step, based 
on the special value, the percentage of variance and the 
slope design, five factors were considered as the basis for 
determining the final characteristics. Here, it is worth noting 
that some researchers in order to investigate the nature of 
relationships between variables and finding definitions of 
factors state that coefficients above 0.30 and coefficients 
higher than 0.40 are significant in the definition of factors 
and the coefficients below this limit are considered to be 
zero (random factor). For example, Jones (1954) used the 
lowest coefficient of 0.3, Houman (1988) used 0.35 and 
Reynold et al. (1981) used 0.4 values. In the present study, 
this coefficient is equal to 0.30.

Given that variables in factors 6 and 7 have a factor 
load, but the number of questions in these factors is less 
than 3, so according to the relevant theories, sometimes 
four questions and sometimes 10 questions are at least 
needed to form a factor. In this study, at least 4 questions 
were considered for the formation of the factor. Based on 
the results of factor analysis and the above-mentioned 
indicators, four factors were extracted from all questions 
and the special value of four factors/ fourth factor explain 
the value higher than 29.82. The first factor is a special 
value of 16.63 and ultimately the fifth factor justifies a 
special value of 2.11. After ensuring that the sampling is 
adequate and that the correlation matrix, which is the basis 
of the factor analysis, is not equal to zero in population, 
factor analysis was performed.

The special values of these four factors, the percentage of 
explanation of variance and the condensation percentage 
of the explained variance are shown in Table 3.

The extracted factors were transferred to new axes using 
the varimax rotation method. The main matrix after the 
varimax rotation, which was obtained after 8 repetitions, 
was shown in Table 4.
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Table 1: KMO size and results of Bartlett’s test of adjustment inventory

Table (2): Primary statistical characteristics of a 100-question inventory

The slope design, which is a graph of the special values of a 100-item faith inventory, is shown Figure 1.

Figure 1: Slope design

Table 3: Special value of the percentage of the explanation of the condensation variance of the five factors
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Table 4: Factor matrix after rotation
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Discussion and Conclusion

To investigate the construct validity and answer the question 
that deals with the number of factors that saturate the faith 
inventory, the Principal Component Analysis (PC) method 
was used. Before performing factor analysis, sampling 
adequacy was proved using Kaisel Mager Olking (KMO) 
size, and also rejecting the null hypothesis by the Bartlett 
Spher icity test that the identity matrix is correct in the 
population; this shows that factor analysis is justifiable.

The factor matrix indicates that the first factor has the 
highest factor load and its contribution is also more 
significant than other factors. The results of factor analysis 
show that this scale has sufficient validity and is saturated 
with five factors. In order to simplify the extraction factors, 
the varimax rotation was used. After the interpretation and 
naming of the factors, the results are as follows:

The largest factor load in the structure matrix is for question 
80 (0.579).

Questions 4-15-18-31-33-34-40-44-46-49-58-60-63-68-
73-74-76-78-79-85-86-94 focus on two or three factors 
that are likely to be complicated questions.

The rest of the questions are very pure or their factor 
load in other factors other than the extracted clusters is 
negligible.

There is no question without factor load, and in each factor 
there are at least four variables.

A set of questions with a strong and meaningful correlation 
make up a piece of test that were extracted and named as 
follows.

1. There was 29 items in the first factor marked as 
“health”.
2. There was 20 items in the second factor marked as 
“educational”.
3. There was 21 items in the third factor marked as 
“family”.
4. There was 11 items in the fourth factor marked as 
“emotional”.
5. There was 8 items in the fifth factor marked as 
“society”.
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Abstract

Introduction: One of the important criteria for as-
sessing the quality of educational services in any 
university is the students’ opinions. In this regard, 
this study aimed to assess the quality of educa-
tional services from the viewpoints of radiology 
students of the School of Paramedicine of Ahvaz 
Jundishapur University of Medical Sciences based 
on the SERVQUAL evaluation model.

Method: The statistical population of this descriptive 
and analytical study was all the 120 undergraduate 
students of radiology in Ahvaz Jundishapur Uni-
versity of Medical Sciences in southwest of Iran, 
of whom 115 were selected by census method. A 
standard questionnaire was used to collect data 
which were analyzed by SPSS version 22.

Findings: This study showed that there was a  
negative gap in all dimensions of the model. The 
corresponding gaps for each dimension are as 
follows (from highest to lowest):   the assurance 
dimension (mean = 1.26), empathy dimension 
(mean = 1.16), reliability dimension (mean = 1.0), 
responsiveness dimension (mean = 1.09) and tan-
gibles dimension (mean = 0.98). Also, there was 
no statistically significant difference between age, 
sex and academic year of the students and the 
percentage of the gap.

Discussion and Conclusion: Students’ expecta-
tions were beyond their perception of the sta-
tus quo, and none of the five dimensions of the  
quality of educational services met their expecta-
tions. Therefore, it is necessary for the university 
to narrow the existing gap according to its type and 
severity.

Key words: Quality of Educational Services, 
Students, Radiology, Ahvaz, Iran.
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Introduction

Universities are responsible for training specialized and 
committed forces of the community (1). It is said that the 
first world medical university, Gondi Shapur, was founded 
in Iran 1800 years ago (2-3). The quality of services is 
now recognized as the main explanation for the success 
of an organization in today’s competitive environment, 
and any reduction in customer satisfaction due to poor 
service quality compromises its success. (4) In fact, the 
quality of services is the degree of compliance of services 
provided with customer expectations. Understanding and 
measuring customers’ perceptions and expectations is 
an essential component that can be used to improve the 
quality of service-providing organizations (5). Over the past 
two decades, socioeconomic changes, rapid information 
development, and technological innovations and economic 
globalization on the one hand, and the disproportionate 
content of educational programs in relation to the needs 
of society and lack of knowledge and skills of college 
graduates on the other, have introduced higher education 
systems into a new era in which “competition” and 
“quality” are considered as the main determining factors 
(6). In the midst of the turmoil and competition of today’s 
world, those organizations which care for meeting their 
customers’ needs and wants will succeed and overcome 
other market competitors. In other words, according to the 
new philosophy of marketing, namely customer orientation, 
organizations align their individual and team objectives 
around satisfying and retaining customers. Today, customer 
satisfaction is one of the most commonly used terms in 
the workplace, and it undoubtedly involves creating quality 
products and services, in line with, or even beyond their 
expectations. Therefore, quality is the most important factor 
in global competition, and organizations have to offer high 
quality goods or services in order to survive successfully 
in the marketplace (7). Educational and research services, 
particularly those provided by universities and institutes of 
higher education, are one of the most important service 
areas in the community, which play an unparalleled role 
in the development of societies. Therefore, continuously 
paying attention to improving the quality of educational 
and research services is necessary (8). The higher 
education system of Iran has undergone various ups and 
downs in its history, and it has experienced tremendous 
changes during the last decade. A large number of new 
educational institutions have been established lately and 
the rate of their enrollment has increased accordingly, 
and with their overemphasis on the quantitative growth 
in the student population, they have obviously gone into 
extremes, resulting in a decline in the quality indices of 
higher education institutions in the country. Of course, the 
increasing rate of enrollment is not by itself a reason for the 
quality of higher education, but what counts as the main 
duties of a university is proper administration, retention and 
satisfaction of students (9). This is because in a competitive 
market, what creates distinction is service satisfaction, so 
student satisfaction is a decisive factor for the evaluation 
of higher education institutions (10). However, considering 
that many intangible factors affect customer service 
satisfaction, quality assessment remains a challenge (11). 
Studies conducted at some Iranian medical universities 

show that there is a gap between students’ expectations 
and perceptions about the quality of educational services, 
and higher education institutions have not yet been able 
to meet the expectations of students (4-11), and this may 
reduce student motivation and increase their dissatisfaction. 
Now that in Iran, the expansion of universities is moving 
from a quantitative stage to a qualitative level, and medical 
and paramedical sciences are among the most popular 
fields of study in Iran, (12) the need for such research is felt 
more than ever. In this regard, this study aimed to assess 
the quality of educational services from the viewpoints of 
radiology students of the School of Paramedicine of Ahvaz 
Jundishapur University of Medical Sciences based on the 
SERVQUAL evaluation model.

Materials and Methods

In this cross-sectional descriptive-analytical study, a total 
of 105 radiology students at the School of Paramedicine 
of Ahvaz Jundishapur University of Medical Sciences in 
southwest of Iran, were evaluated based on the SERVQUAL 
evaluation model in 2017. The statistical population 
included all the 120 students studying radiology at the 
School of Paramedicine. Sampling was done by census 
method and by distributing questionnaires among all of the 
students. All students were enrolled in the study. Out of the 
120 distributed questionnaires, 105 questionnaires were 
completed and returned (response rate was 87.5%). Data 
were collected using a standard SERVQUAL questionnaire. 
The questionnaire consisted of two parts: personal 
characteristics of students and five dimensions of the 
quality of educational services (i.e., tangibles, assurance, 
responsiveness, reliability, and empathy). The validity of 
the questionnaire was confirmed, and its reliability was 
confirmed by Cronbach’s alpha of 88%. In the tangibles 
or physical dimension, the students were asked about 
the physical environment of the service delivery including 
facilities, equipment, staff and communication channels, 
while in the dimension of assurance, they were supposed 
to answer questions regarding the competence and ability 
of the staff to inspire confidence in the service recipient. 
Questions relating to the responsiveness dimension, dealt 
with the willingness to cooperate and help the customer, 
whereas those in the reliability dimension were about the 
ability to serve in a reliable manner. Finally in the empathy 
dimension, the sense of belonging and commitment of the 
university staff towards students was the main concern. The 
questionnaire consisted of 26 items which were evaluated 
based on a five-choice scale (very low, low, moderate, high 
and very high). The students were asked about the ideal 
or desirable situation in the expectation component, and 
in the perceptions component, they answered questions 
about the status quo or what was available. Introduced by 
Parasuman et al in the early 1930s, the SERVQUAL model 
measures customer satisfaction based on the quality of the 
services provided, and the gap between the customer’s 
expectations of the service provided and their perceptions 
of those services is determined. According to Parasuraman 
et al, this framework covers all dimensions of service 
quality. Perceptions focus on “how it is” while expectations 
deal with “how it should be” (13). Also, in this research, all 
the necessary ethical considerations were observed.
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Findings

Table 1 shows the demographic information of the students. According to this table, 30.1% were male, 69.9% female, 
97.7% single, 2.7 % married, and 64.4% were satisfied with choosing radiology as their field of study while 35.6% 
were not satisfied. Also, 38.2% of the students were freshmen, 22.8% sophomores, 20.4% juniors and 18.6% last 
year. As regards their age, 55.2. % were under age 34.8% between 21 and 25, and 10 % over 26. Table 2 also shows 
the scores of expectations and perceptions and their gap. This study showed that the expectations of students were 
beyond their perception of the status quo, and none of the five dimensions of the quality of educational services met 
their expectations. The description of the dimensions are as follows: assurance (mean ═ 1.26), empathy (mean ═ 1.16), 
reliability (mean ═ 1.10), responsiveness (mean ═1.119) and tangibles (mean ═0.98) had respectively the widest gaps. 
Also, the difference between men and women in the average gap and quality gap in the five dimensions of educational 
services was not statistically significant. There was no significant difference in the average gap in the five dimensions 
of the quality of educational services in terms of age and academic year of the students. Table 3 shows the Cronbach’s 
alpha coefficient of the questionnaire in terms of the five dimensions of the quality of educational services.

Table 1. The demographic information of the participants
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Table 2. Average scores of expectations, perceptions and quality gaps in each dimension of the quality of 
educational services
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Discussion and Conclusion

The results of this study showed that there is a gap in 
all dimensions of the SEVQUAL evaluation model, and 
the expectations of students are beyond their perception 
of the status quo; in other words, in none of the five 
dimensions of the quality of educational services, the 
students’ expectations were met. In this study, the widest 
gaps were respectively related to assurance, empathy, 
reliability, responsiveness and tangibles. In the studies of 
Kavousi et al (9), Enayti et al (8), Haresabadi et al. (4), 
Changizi Ashtiani et al. (10) in Iran, as well as Barnes in 
China (14), Chu in Canada (15), and Richard and Adams 
in the United States (16), the assurance dimension had 
the highest negative gap, which is consistent with our 
study. Determining the quality service gap can be a good 
basis for planning, prioritizing and deciding on resource 
allocation (17). A look at the results of research carried 
out inside and outside Iran reveals a quality gap in all or 
some of the five dimensions of services. The results of 
the present study are similar to some of these studies, 
while inconsistent with some others. It seems that due to 
differences in the courses and level of education, facilities, 
equipment, staff and faculty members in universities, 
as well as cultural, social and other characteristics in 
different societies, the views of service recipients on the 
quality of services and their perceptions and expectations 
could be different. Therefore, the results of this study 
cannot be generalized to other universities. Therefore, 
it is recommended that such studies be conducted in 
each university so that a model with a higher degree of 
conformity for each university could be obtained and the 
quality of educational services in that university could be 
improved by a better and more basic planning.

The existence of a quality gap suggests that in terms of 
fulfilling commitments and satisfying students’ expectations, 
no effective planning and implementation has taken place. 
Considering the fact that there is a quality gap in terms of all 
the five dimensions of educational services, it is suggested 
that all year long the staff could be provided with courses 
on effective ways of offering educational services and on 
effective communication with students. As far as faculty 
members are concerned, using new teaching methods, 
counseling skills, and student communication skills 
could also be held in the form of workshops. In addition, 
providing students with adequate information and proper 

planning for faculty classes, dedicating appropriate hours 
for the students to refer to their supervisors and advisors 
are other options that can be taken into account. Also, 
the managers and officials of the university should assign 
specific hours to answer the students’ questions and try 
to solve their problems, and finally take advantage of the 
students’ constructive views in educational planning.

Given that the expectations of the students were beyond 
their perception of the status quo, none of the dimensions of 
the educational services met their expectations. In order to 
improve the quality of educational services, all dimensions, 
especially the dimension of assurance and the dimension 
of empathy, should be taken into consideration.

This research was extracted from a research project 
approved by the Office of Vice-chancellor for Research and 
Technology Development of Ahvaz Jundishapur University 
of Medical Sciences.
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Abstract
The clinical experience prepares nursing students 
to become competent and professional practi-
tioners. Therefore, it is important to identify the 
key characteristics of a positive and constructive  
clinical learning environment. This cross-sectional 
study assessed undergraduate nursing students’ 
(n=313) perceptions of their clinical learning  
environment. The participants were freshman 
to fourth year nursing students enrolled in the  
Faculty of Nursing and Midwifery of Shahid  
Beheshti University of Medical Sciences. 

Participants were invited to complete anony-
mously the actual versions of the Clinical Learning  
Environment Inventory (CLEI) (Chan, 2001). It was 
found that the participants gave a higher score 
to “Student Involvement” and a lower score to  
“Teaching Innovation”.

The study indicated that there is still work to be 
done to provide a healthy clinical learning environ-
ment for nursing students and this task belongs 
to nursing researchers, educators, and health care 
organization preceptors. In this study, students’ 
struggle to engage themselves in patients’ affairs 
ranked first indicating that it had its roots in the cul-
tural and religious context of Iran. Iran is a country 
where nursing and patient care are holy issues.
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Introduction

Modern health care is provided within a dynamically 
evolving clinical environment, where new technologies 
and skills are applied. The learning environment plays a 
crucial role, especially during the clinical training of student  
nurses, as they come into contact with the realities of their 
function, and form opinions on their professional careers 
and the clinical area prospects (Egan and Jaye, 2009).

The clinical learning environment is important not just for 
clinical skill development, but for students to also learn 
about the ‘norms’ of practice, that is, processes in care 
delivery (Eraut, 2000).

 Professional nursing is based on performance (Henderson 
and Tyler, 2011) while the most important part of the 
curriculum of this discipline is clinical training which serves 
as the bridge between theory and practice (Benner, 2012). 
In fact, the clinical setting is a suitable opportunity for 
practical application of the knowledge and skills provided 
to the students in the theoretical training (Elcigil and Sarı, 
2007). It provides the suitable conditions for acquiring the 
necessary practical experience to prepare the students 
for working in the real world (Hickey, 2010). Since gaining 
experience in the clinical setting and working at the patients’ 
bedside are much more useful than organizing scenarios 
in laboratory conditions and theoretical classes, clinical 
learning is of utmost significance.

The clinical training environment, which is the place 
for cultivating nursing students’ clinical skills, entails all 
the elements that have surrounded them. The clinical 
ward, devices and equipment, personnel, patients, and 
nursing instructors (Papp et al., 2003) are among the key 
components accepted as the clinical setting for training 
nursing students (Salmani and Amirian, 2006). 

The complexity of the clinical environments has led 
scholars to explore this setting from different viewpoints. 
Categories like noting learners’ individual characteristics, 
satisfaction with clinical training, students’ participation in 
clinical activities, maintenance of students’ individuality, 
clarity of students’ duties and responsibilities during the 
clinical program and the use of innovations in the students’ 
clinical training are of great importance (Ip and Chan, 2005). 
Clarification of students’ perceptions of clinical learning is 
one of the challenges of nursing education  (White, 2003). 
Indeed, the nursing students who receive the nursing 
education are able to describe the complex aspects of 
clinical experiences more than any other individual. To tell 
the truth, enjoying an appropriate clinical setting is vital 
for acquiring a suitable clinical experience. Some studies 
introduce various factors including instructors (Shahsavari 
et al., 2013, Kelly, 2007), hospital staff  (Dadgaran et al., 
2013), and patients  as influential in this experience. From 
the students’ perspective, the relationship between the 
nursing school and teaching hospitals is very important  
so that the positive cooperation between nursing 
instructors and personnel has been reported as one of the 
impressive factors in promoting nursing students’ clinical 
learning(Johnson, 2015).

 The major mission of the university is the training of the 
required expert manpower, development and promotion of 
knowledge, expanding research activities, and preparing 
the suitable context for developing the country. Universities 
ought to make continuous efforts to recognize problems, 
develop and implement programs, and finally, refine those 
programs. Undoubtedly, the identification of problems is the 
first step in reducing them. Also, the students themselves 
are the most reliable and the best source for exploring the 
problems in clinical training as they are directly involved in 
this process (Changiz et al., 2012). A study conducted to 
determine the nursing students’ perception of the present 
status of the clinical training environment demonstrated 
that the students were dissatisfied with communication 
errors and receiving feedback from their instructors at the 
patient’s bedside so that they rendered the continuous 
attendance of the instructors in the ward as a source of 
stress and anxiety. On the contrary, they believed that 
classmate support and suitable relations with peers was a 
factor that promoted their clinical learning (Serçekuş and 
Başkale, 2016). 

Some studies have been carried out in Iran on the important 
role of clinical training in nursing and the high importance 
of understanding the students’ attitudes towards clinical 
training and its application in planning nursing programs. 
Another study, conducted to determine the clinical limitations 
perceived in nursing student-instructor interactions in 
Iran, revealed that the effective interactions between 
students and instructors greatly influenced the quality of 
clinical training in nursing so that the identification of these 
limitations would help nursing instructors to manage the 
clinical nursing situations in an effective manner. In this 
study, continuous control and being observed by the clients, 
their families, and ward personnel as outsiders’ eyes, 
the disparities between theoretical teaching and clinical 
training, close contact, disputes in the clinical setting, 
instability, and unreliability are mentioned as the perceived 
limitations in student-instructor interactions (Shahsavari et 
al., 2013). Moreover, another study performed in Iran in 
2009 showed that the students had no positive perception 
of the clinical training climate so that more comprehensive 
attempts must be made to enhance students’ satisfaction 
(Peyman et al., 2011). 

Iran is a country with a 98% population of Muslims in which 
the healthcare system and nursing performance originate 
from culture and religion. In Iranians’ view, giving care to 
the patient is rendered as the best practices accepted by 
God, Almighty (Shahriari et al., 2012) and these systems 
of values and beliefs have entered the educational system 
(Joolaee et al., 2006).

 Given the significance of clinical experience in forming the 
basic skills and nursing students’ professional capabilities 
and also considering that recognition of clinical setting 
problems from students’ perception as the clients of the 
teaching process serves as one of the first steps in fostering 
the quality of clinical training, and also noting the disparities 
in the Iranian community compared to other societies, this 
study aimed to determine BS nursing students’ perception 
of the psychosocial aspects of the status of clinical training 
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setting in the teaching hospitals affiliated to one of state 
medical universities in Tehran, capital of Iran in 2016.

Methodology

This was a descriptive cross-sectional study conducted 
on all the nursing students studying in the first to sixth 
semester who had passed their clinical training in teaching 
hospitals affiliated to one of the medical universities in 
Tehran, capital of Iran, in the second semester of the 
academic year 2014-2015. Using student numbers, 52 
nursing students were selected randomly from each 
semester so that, on the whole, 313 students entered 
the study. The inclusion criteria were: being a BS nursing 
student and signing an informed written consent. In this 
study, in addition to demographic information questionnaire 
including age, gender, and marital status, the “Clinical 
Training Environment Inventory” was used. This Inventory 
was first developed by Chan and assesses students’ 
perception of psychosocial aspects of clinical training 
setting. Various studies have used this instrument and 
scholars have repeatedly approved its validity in different 
countries (Midgley, 2006, Newton et al., 2010, Chan, 2003). 
It has also been used in Iran in various studies and its 
reliability and validity have been confirmed (Manoochehri 
et al., Rahmani et al., 2011). It consists of 42 items with 
six 7-item categories including respecting students in 
the clinical setting, students’ satisfaction with the clinical 
environment, students’ participation in clinical activities, 
noting individual differences among the nursing students, 
clarity of students’ clinical duties, and the application of 
educational innovations in students’ clinical training. These 
categories are measured by a 4-item Likert scale ranging 
from completely agrees, agree, and disagree, to completely 
disagree. The positive phrases are scored as completely 
disagree=1, disagree=2, agree=3, and completely agree=4. 

On this basis, the negative phrases are scored reversely. 
The deleted responses are given 3 points. Although the 
validity of this checklist was previously confirmed by Chan 
(Newton et al., 2010) in Australia using correlations mean 
and by Pakpour et al. in Iran using content validity(Pakpour 
et al., 2015), its validity was investigated in this study 
using content validity on the basis of research goals. In so 
doing, first the original questionnaire developed by Chan 
was translated into Persian and then given to 10 expert 
scholars along with the English version. After exerting 
the experts’ opinions, the corrected form was given to 2 
experts for final use. After confirmation, it was given to 
the study units to be completed. Using Cronbach’s α, the 
reliability of this questionnaire was estimated in previous 
studies as 0.73 and 0.84. Yet, it was estimated again 
in this study as  Cronbach’s α=0.85. To carry out the 
research, the researcher attended the students’ clinical 
setting in the last days of their training according to the 
appointments made beforehand. The research goals and 
procedures were elucidated, informed written consent was 
obtained, and ethical considerations were explained and 
observed. Then, the questionnaire was handed to them 
and completed by them in 30 minutes. Subsequently, the 
questionnaires were collected and scored on the basis of 
the scoring procedure explained above. The gleaned data 
were analyzed using SPSS13. The data were described 
with frequencies for qualitative variables, and mean, SD, 
and 95% of CI for quantitative variables. Moreover, the 
data were analyzed using Chi-square test, Fisher’s exact 
test, independent t-test, and ANOVA (analysis of variance) 
with P<0.05. 
 
Ethical considerations
The formal research approval was obtained from 
ethics center of Shahid Beheshti University of Medical 
Sciences and nursing schools (Ethics code: SBMU2.
REC.1394.101).

Results

A total of 313 questionnaires were collected. The total mean of perceived clinical training was 129.95±17.93 for BS 
students of nursing. Seeing that 35 points are devoted to each category, the maximum and minimum score obtained in 
this study pertained to the categories “students’ participation in clinical activities” and “the use of educational innovations 
in clinical training”. Our findings indicated that the nursing students ranked “clarity of students’ clinical duties” as second, 
“respecting students” as third, “students’ satisfaction” as fourth, and “noting individual differences among the students” 
as fifth (Table 1). 

Table 1: Mean and SD of total score of perceived clinical setting and its categories in BS nursing students in 
2016
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In this study, most of the study units were female (55.59%), single (90.09%), and without a history of hospital work 
(73.48%). ANOVA showed that students’ gender was significantly correlated with total score of perceived clinical 
environment so that the mean total score of perceived clinical setting was significantly greater in male students than 
in female students (P=0.024); however, students’ gender (P=0.881) and a history of hospital work (P=0.916) were not 
significantly correlated with total score of clinical training setting (Table 2).

Table 2: Absolute and relative frequencies of students’ demographic information and the correlation between 
this information and total score of perceived clinical setting in BS nursing students in 2016

Discussion

The results of this study demonstrated that the means 
of obtained scores for the status of clinical learning 
environment in various areas were different so that 
“Student Involvement” obtained the highest score. With 
this category, we mean students’ struggle for engaging 
themselves in patients’ affairs, creation of constructive 
relations between students and trainers and between 
students and personnel, and participation in ward reports 
and rounds. Austin’s theory (1984) is one of the theories that 
emphasizes student’s participation in training. He defines 
student’s participation as the rate of mental and physical 
energy spent by a student on knowledge acquisition. He 
considers this participation as a spectrum which varies 
from one time to another and from student to student. In 
this theory, participation consists of three components: 
input, environment, and output while environment is 
defined as all the experiences acquired by a student 
during their education (Johnson, 2015). The findings of 
this study showed that the greatest score obtained for 
this category belonged to the item “I put effort into what 
I do” while the smallest score belonged to the item “The 
preceptor(s) talk rather than listen to me”. On the basis of 
the studies conducted so far, instructors’ performance is 
one of the most influential factors contributing to effective 
clinical education. This is because the instructors are those 
who transfer their knowledge and experience to students 
through applying effective communication strategies. So, 
it can be said that the instructors are the linking bridge 
between theory and clinical practice(Moosavi et al., 2017). 
Hence, in planning effective programs for improving clinical 
training, special attention should be given to trainers 
and their performance (Baraz Pordanjani et al., 2009). 
Moreover, our results indicated that the category “Task 
Orientation” ranked second among the six categories. 
This category indicates how far the ward activities have 
been clear and well-organized. Furthermore, our findings 
revealed that the highest score obtained in this study 
belonged to the item “Getting work done is important in this 
setting” while the lowest score belonged to the item “This is 
a disorganized clinical placement” in this category. Another 

study carried out in Iran, enumerated the strong points of 
clinical education from nursing and midwifery students’ 
point of view as follows: clarity of students’ duties in the 
ward, presentation of lesson objectives in the first day of 
clinical training, training in the line of achieving these goals, 
and students’ awareness of assessment and evaluation 
method in the first day of clinical training (Delaram, 2006). 
Nonetheless, in another study, the Iranian nursing students 
reported lack of clarity of students’ duties as the major 
problem in clinical training (JAHANMIRI et al., 2004). 

In this study, the category “Personalization” ranked third. 
This category deals with the opportunities devoted to 
interactions between students and instructors and the 
importance of noting the individual differences among 
the students’ learning styles (Serena and Anna, 2009). 
In the studies by (Pakpour et al., 2015) and  (Ip and 
Chan, 2005), this category ranked first while it ranked 
second in (Moh’d Alraja, 2011)’s study. Additionally, the 
results demonstrated that the greatest score belonged 
to the item “The preceptor(s) try his/her very best to help 
me” while the smallest score belonged to the item “The 
preceptor(s) do not bother with my feelings”. In fact, the 
students highlight the human relations in clinical education 
and emphasize the need for respect for students, support, 
and being perceived by trainers(Boozaripour et al., 2017, 
Masoumpoor et al., 2015). In Rosenkoter’s study, respect 
for students and showing of this respect for students during 
education is considered as the ethical codes for nursing 
trainers (Rosenkoetter and Milstead, 2010). 

Findings indicated that the category “Satisfaction” 
ranked fourth among the six categories. Studies show 
that satisfaction with the status of clinical education is 
very important and varies with respect to time and place 
(Salimi et al., 2012). This category is concerned with 
wasting of time in clinical training, the interest for coming 
to the clinical training, and on the contrary, boring clinical 
environment and dulling time of training. The results 
showed that the highest score was obtained by the item 
“I look forward to attending clinical placement” while the 
item “I enjoy coming to this clinical setting” scored lowest. 
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This finding can indicate that the students would have 
sufficient enthusiasm for clinical work provided that the 
clinical setting is promoted and attractive conditions are 
created such as fostering students’ interest in working in a 
clinical climate. In Serena’s study, the students expressed 
their satisfaction with clinical training and did not look at it 
as waste of time (Serena and Anna, 2009). Another study 
in Iran also reported satisfaction with training planning and 
goals to be at the moderate to good level (Fotoukian et al., 
2013). In the study by (Vahabi et al., 2011), the students 
reported the quality of clinical training in the category of 
clinical trainers’ performance at the relatively appropriate 
level. Moreover, in the study by (Manoochehri et al.), the 
mean score of satisfaction was significantly higher in 
females compared to males (P=0.002).

The category “Individualization” ranked fifth among six 
categories. This category deals with noting students’ 
interests, individual differences among the students, and 
permitting independent decision-making by students. 
This category ranked fifth in the studies by Berntsen and 
Ip (Berntsen and Bjørk, 2010, Ip and Chan, 2005). The 
findings of this study showed that the item “I am allowed 
to negotiate my workload” scored highest while the item 
“I am expected to do the work in the same way as other 
students” scored lowest indicating that trainers and the 
clinical staff note individual differences among the students 
in the clinical environment. One of the factors that affect 
learning is the style of learning. People use different styles 
of learning dependent on their individual differences. 
The learning style may be defined as the method used 
by individuals to organize and process new knowledge 
and experiences in their minds. The point that some 
trainees do not learn well despite the teachings of good 
trainers may indicate that different learners have different 
priorities in learning (McLeod, 2006), that is, they acquire 
and process information in different ways proportional 
to their individual differences: seeing, hearing, reflection 
and practice, analysis, and imagination (Mills, 2002). 
Regarding the results of this study and the fifth rank among 
six categories of this Inventory, it appears that attention 
ought to be focused more on individual differences among 
the students. Students of nursing and midwifery, due to 
the nature of their discipline and professional importance, 
require a special type of practical training which demands 
trainers and instructors to use various methods of teaching. 
Consequently, an awareness of students’ characteristics 
and needs in the teaching-learning process aids the trainer 
in the logical designing of training and teaching. Various 
studies have indicated a significant correlation between 
gender and learning styles. The dominant learning style 
among the girls is the reading-writing style while that 
of boys is the auditory style. A meta-analysis study that 
investigated the dominant learning style among the nursing 
students, reported that the dominant learning styles among 
the Iranian nursing students were convergent, attractive, 
divergent, and conformant, respectively (Mohammadi I, 
2013).

The category “Teaching Innovation” ranked sixth, i.e., 
the last rank, from BS nursing students’ perspective in 
our study of clinical learning environment. This category 

indicates the degree to which the trainer designs clinical 
experiences, teaching methods, and learning activities 
in an innovative, attractive, and productive manner. The 
results of this study demonstrated that the greatest score 
was obtained by the item “The preceptor(s) used different 
teaching methods to guide me” while the item “New ideas 
are seldom tried out” scored lowest. Presently, most 
famous universities around the world are seeking teaching 
methods that lead to promoted clinical decision-making 
and continual student-centered learning (Magnussen et 
al., 2000). The relationship between nursing education 
and nursing services is constantly increasing in nursing 
pedagogy (Jarvis, 1987). Nursing education can be a 
dynamic process if it violates the limitations in time and 
place and moves towards innovations, developments, and 
the use of innovative approaches and methods in teaching 
and learning (Shabani, 1995). In other words, the selection 
of a suitable teaching method is one of the most important 
measures in the implementation of educational curricula. 
This is because  successful and efficient learning is mostly 
the result of effective teaching and training (Baghaie and 
ATRKAR, 2003). The results of our study and the last rank 
of this category may serve as a warning against lack of 
innovations in nursing education. The acquisition of the 
least score by this category indicated that students are 
less frequently exposed to interesting learning experiences 
and innovative creative teaching methods in the course of 
their clinical education. 

Conclusion

The success of nursing educational programs depends 
on the efficacy and sufficiency of clinical experiences. 
The pedagogic programs at any level and rate, struggle to 
come close to the appropriate defined standards for any 
teaching-learning activity. The identification of the problems 
present in the clinical training and taking some measures 
to correct them would foster the quality of nursing services. 
This may enable the authorities and parties involved in 
education to gain a correct picture of the present situations 
in clinical settings and acquire a proper landscape of the 
future. Clinical training is a dynamic process in which the 
students apply their learned concepts in interaction with 
the clinical environment. Today, considering the rapid 
changes in the healthcare settings, if richer clinical training 
is provided, the nurses will be more efficient and skilled 
in the near future. To achieve efficient clinical training, 
it is mandatory to assess the present status of training 
continuously, identify the weak and strong points of the 
field, and evaluate the quality of training and education. 
In this way, the defined standards may be assessed and 
operationalized. One of the diagnostic tools in this regard 
is the investigation of the clinical setting. An acceptable 
clinical environment for professional preparation of nursing 
students for the future may be created by the cooperation 
between trainers and clinical staff. Better results of clinical 
training may be obtained by some attempts to make useful 
changes in the clinical environment to adjust it more to the 
students’ preferences. Our findings showed that more work 
should be done to provide a healthy learning environment 
for nursing students. The burden of such a work is laid on 
the shoulders of scholars, trainers, and nurse managers. 
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The devotion of lower scores to the categories like “the 
use of innovation in education”, “clarity of students’ clinical 
duties”, and “noting individual differences in learning 
among the students” showed that these were among the 
important issues noted by students. This demands more 
accuracy in decision-making by educational policy-makers. 
In this study, the category students’ struggle to engage 
themselves in patients’ affairs ranked first indicating that 
it had its roots in the cultural and religious context of Iran. 
Iran is a country where nursing and patient care are holy 
issues.
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Abstract
Background and Objectives: Mouth washes with 
anti-inflammatory and anti-plaque properties are 
recommended to maintain good oral hygiene. Thus 
the aim of this study was to compare the antibac-
terial effects of chlorhexidine mouth wash (CHX) 
with Jaftex mouth wash.

Materials and Methods: In this in vitro study‚ the 
disc diffusion method was used to measure inhibi-
tion zone on tested mouth washes on streptoco-
cus mutans‚ s.sanguis‚ s. salivarius and lactobacil-
lus casei. The tube dilution method was used for 
determining the minimum inhibitory concentrations 
(MIC) and minimum bactericidal concentrations 
(MBC). Results were analyzed by using ANOVA 
test. (P < 0/05 was considered significant).

Results: The CHX mouth wash significantly exhib-
ited greater inhibition zone than Jaftex. The MICs 
for CHX and Jaftex were 2 and 20 micrograms/
ml for S. mutans ‚ respectively. The MBCs for the 
mentioned mouth washes were 20 and 200 micro-
grams/ml for S.mutans, respectively. 

Discussion and Conclusion: Jaftex mouth wash 
was less potent than the CHX in inhibiting growth 
on oral microorganisms and it is recommended to 
be used for plaque inhibition.

Key words: Chlorhexidine; Jaftex; Mouth wash; 
Oral Microorganisms
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Background

Medicine in Iran has a history of thousands of years (1). 
Dentistry is one of the most favorite fields of study in Iran 
(2-3). There are about 500 species of bacteria in the mouth, 
some of which cause mouth infectious diseases. (4-6). The 
mouth is a perfect environment for colonization and growth 
of a wide range of microorganisms especially bacteria (7). 
The bacterial plaque is a predisposing factor in destruction 
of the teeth and periodontal tissue (8). Mouth rinses will 
reduce bacterial plaque. Chlorhexidine (CHX) has been 
known as a gold standard for controlling plaque (9-11). 
Long-term use of (CHX) causing complications such as 
dental stain, changes in taste and dry mouth (12). The use 
of herbal medicines in recent years due to antibacterial 
and antifungal effects and less side effects for oral health 
has been common (4,9,12). Herbal mouth washes, due to 
having natural compounds in terms of compatibility with 
the body’s physiology and less poisoning, has a better 
condition than CHX and is recommended for people who do 
not have the possibility of using chemical mouth rinses (13-
14). Persian oak is one of the medicinal plants and its many 
treatment effects are listed (15). Antimicrobial properties 
of various species of Persian oak in various studies have 
been mentioned (16). A thin membrane that covers the 
oak is called jaft. Jaft has a great effect in the treatment of 
bacterial and viral diseases such as oral aphthous lesions 
(15). Jaftex is a new herbal mouth wash that has been 
prepared in the pharmaceutical research center of Ahvaz 
Jundishapur University of medical sciences. Jaftex is a 
combination of extract of oak Jaft (Oak Fruit) as a basis, 
extracts of Zataria Multifiu and Saturej Bachtiarica.

Objectives

This study aimed to compare the antibacterial effects of 
Cholorhexidine mouth wash and Jaftex on some common 
oral microorganisms.

Materials and Methods

This study is an in vitro study. The mouth wash of CHX 
2/0% (Iran Nazhvan) was used in this study. To prepare 
Jaftex aqueous extracts of oak, Zataria Multifiu and 
Saturej Bachtiarica were taken and after combining 
the extracts 9 grams of sodium chloride were added 
and with distilled water reached to one m/l.  To prepare 
bacterial suspensions, bacterial vials were purchased 
from collection of fungi and bacteria Iran (Pasteur) 
which included: Streptococcus mutans (PTCC 1683), 
S. sanguinis (PTCC 1449), S. salivarius (PTCC 1448) 
and Lactobacillus casei (PTCC 1608). According to the 
manufacturer’s instructions they were dissolved in sterile 
saline. Following that bacterial suspension was cultured on 
solid medium (blood agar, Merck Germany) and incubated 
at 37 ° C for 24 - 48 hours. A colony was isolated from 
fresh cultures of bacteria and was dissolved in saline until 
approximate concentration of 1.5 × 10^8 cfu (equal to n: 
05 Mcfarland Standrd) was obtained. Suspension of any 
bacteria was cultured on medium (MHA). Using dilute 
method, 2 ml of each mouth wash was dissolved in 2 ml 
of distilled water until the first concentration reached 1 

mg per ml. To obtain the second concentration (5.0 mg 
per ml), the amount of 1 cc of this solution was dissolved 
with 2 ml of distilled water, and so the next concentrations 
(0.25-0.125 - 0.0625) for both chlorhexidine mouth 
wash and Jaftex were obtained, respectively. The blank 
disks on each medium were placed in a row and mouth 
washes were cultured on the disks from the highest to 
the lowest concentration and were incubated at 37 ° C for 
24 hours. After disks of bacteria Streptococcus mutans, 
Streptococcus sanguinis, Streptococcus salivarius and 
Lactobacillus casei were cultured, for each concentration 
of chlorhexidine and Jaftex and were evaluated, and 
inhibition zone was measured using Antibiogram ruler. 
Then the two mouth washes without dilution and with 
standardized dilutions (chlorhexidine 0/2% and Jaftex) 
were cultured on the above microorganisms similar to the 
above method. Then minimum inhibitory concentration 
(MIC) and minimum bactericidal concentration (MBC) of 
each mouth washes were determined. so that each tube, 
8 ml of medium, 1 ml bacteria and 1 ml of mouth wash 
were  added and then 1 ml removed from the first tube and 
was added to the  second tube and so on until the fourth 
tube reached concentrations of 200-20-2-0.2) micrograms 
per milliliter, respectively. Then they were incubated at 
37° C for 24 hours, then the transparency of the tubes 
was checked visually. Tubes without turbidity, indicated 
the inhibition of bacterial growth. The tube that showed 
the highest concentration of residual turbid mouth wash 
was MIC. The respective mouthwashes were transferred 
to a solid medium (blood agar, Merck Germany) and were 
evaluated in terms of microbial growth to determine the 
MBC of mouth washes. The last tube which was negative 
in terms of culture on solid medium, indicated the MBC 
of mouth washes. This procedure was performed for all 
bacterial strains. This test was performed for all four target 
bacteria. The data were analyzed with ANOVA test using 
SPSS software version 13.0. P value less than 0.05 was 
considered significant.

Results

The CHX mouth wash significantly exhibited greater 
inhibition zone than the Jaftex mouth wash (P = 0/010). CHX 
mouth wash at all dilutions showed antibacterial effects. 
But Jaftex mouth wash in concentrations of 0/0625 and 
0/125 didn’t have antibacterial effects on S.Salivarius and 
for Jaftex in 0/0625 dilution, its inhibition zone on L.casei 
was zero. The MICs of CHX and Jaftex for S.mutans were 
2 and 20 micrograms/ ml, respectively (Tables 1 and 2). 
The differences between mouth washes were significant 
(P value = 0.005). The MBCs of CHX and Jaftex for S. 
mutans, were 20 and 200 micrograms /ml, respectively 
(Tables 1 and 2). The differences between mouth wash 
were significant (P value = 0.005). The MICs and MBCs 
against the other bacterial microorganisms are shown in 
(Table 1 and 2). The lowest level of MICs for all bacteria 
was related to CHX. Among the above microorganisms, S. 
mutans showed the highest resistance to CHX and Jaftex 
mouth wash. The MICs and MBCs of Jaftex for L.casei 
were zero (Table 2).
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Table 1: Comparison of the Levels of MIC and MBC (micrograms per ml) of Chlorhexidine on Oral 
Microorganisms

Table 2: Comparison of the Levels of MIC and MBC (micrograms per ml) of Jaftex on Oral Microorganisms

Discussion and Conclusion

The present study showed that CHX mouthwash and Jaftex 
inhibit bacterial growth, and also there were significant 
statistical differences between the two mouth washes. The 
findings of the present study are similar to other studies that 
have been done in this field. According to some studies, the 
CHX mouth wash has shown greatest antibacterial effects 
on oral microorganisms than the other mouth washes (17, 
18). Based on inhibition zone, CHX mouth wash has most 
antibacterial effects on bacteria of S. mutans, S. sanguinis 
and S. salivarius. Sadeghi et al. reported that CHX 0.2% 
had most effects on S. sanguinis, S. sobrinos, S. mutans 
and S. salivarius and it had least effects on pseudomonas 
aeruginosa (19). In this study, according to the MICs and 
MBCs, S. mutans had most resistance to CHX and Jaftex 
mouth washes. Review of literature show conflicting results 
about the antibacterial effects of CHX on S. mutans. The 
results listed below are similar to our results. Jarvinen et 
al. in a study examined the effectiveness of CHX on S. 
mutans and reported that S. mutans was more resistant 
to antimicrobial agents (20). Yousefimanesh et al. also 
confirmed that S. mutans showed resistance to CHX (21). 
Salehi et al .reported that CHX mouth washes were more 
effective on S. mutans than Persica mouth washes (22). 
Lactobacilluses are microorganisms that play a role in the 
pathogenesis of dental caries and mechanical or chemical 
elimination of them is effective in prevention of dental 
decay (23). Kohler et al. examined the effects of CHX on 
streptococci and Lactobacillus, and concluded that CHX 
mouthwash may reduce dental plaque microorganisms 
and antibacterial effects on streptococci are more effective 
compared with Lactobacillus (24). Our study also confirmed 
results of Kohlre et al. The results of this study showed 
that the Jaftex mouth wash has antibacterial effects on 
microorganisms of S. mutans, s. anguis, salivarius, but not 
Lactobacillus casei. But the antibacterial effects of Jaftex 
are less than CHX mouth wash. The present study is the first 
research which surveys the antimicrobial effects of Jaftex 
(as a mouth wash) on common oral microorganisms. But 
antibacterial effects of oak and its fruit have been proven. 
Ebrahimi et al. conducted a study to evaluate the effects 
of antibacterial hydroxy extract of oak (Jaft) compared to 

a number of antibiotics on four bacteria: staphylococcus 
aureus, epidermidis, Escherichia coli and saprophyticus 
and reported the Persian oak has compounds with 
antibacterial properties and its inhibitory effects on bacteria 
is concentration-dependent (25). Ebraham et al. noted 
that Persian oak has antibacterial effects and antibacterial 
properties of it are due to tannins present in the extract 
(26). Hefaji et al. reported that herbal mouth washes have 
less antimicrobial effects on microorganisms than the CHX 
mouth wash. But the components of the herbal mouth 
wash are effective in preventing the growth of bacteria 
in the mouth and can be helpful in controlling dental 
plaque and inflammation (9). In this study two methods 
(Disc Diffusion and Tube dilution) simultaneously used to 
investigate antibacterial effects two mouth wash on oral 
microorganisms. The outstanding point in the present 
study was the above methods.
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 Abstract
Introduction: Fusarium species cause a variety of 
infections in humans, such as superficial, invasive 
and disseminated infections. The aim of this re-
search is to study the effects of argon cold double 
atmospheric pressure plasma (DAPACP) on deac-
tivating the cells or Fusarium spores which can se-
riously damage food products in vitro conditions.

Materials and Methods:  Samples were obtained 
from May 2015 to September 2016 during three 
cultivation periods of tea in Gilan and Mazandaran 
province. One sample was taken from each 50 
square hectares of tea plantations prepared for 
harvesting and also from 60 tea manufacturers. At 
intervals of 3, 7 and 15 days, plates were studied 
and the colonies on each plate were identified and 
isolated and then their microscopic and also mac-
roscopic properties were documented. Finally 150 
colonies were selected. We prepared Czapek and 
liquid environments (Czpk), then the isolated sam-
ples were cultured using stab. Plasma system is a 
DAPACP system (AL2O3) which used a high volt-
age with 25KHZ frequency and  is usually applied 
to a high voltage electrode.

Results: The amount and type of toxins in the en-
vironment with fixed toxicity vary . In the metabolic 
cycle, DON (deoxynivalenol) is first produced and 
then is metabolized in a few steps. Plasma jet  

 
 
 
treatment causes a relative reduction in con-
centration of DON per solvent volume or culture  
media; a statistically significant negative correla-
tion is observed here. The negative correlation  
between DON, which has been measured in  
samples previously exposed to plasma jet for 60 
seconds , is affected by plasma jet more than DON. 
Therefore, Z = -2 / 201, Sig = 0.028 is proven, and 
it occurs with more intensity compared to DON. 

Conclusion: This study has confirmed that argon 
plasma jet system has destructive effects on my-
cotoxins such as DON and also on the microor-
ganisms which produce mycotoxins. Although the 
physicochemical properties and structural chang-
es of mycotoxins were not explained under plasma 
jet treatment, this study revealed that the plasma 
system needs certain conditions like  time and tox-
in concentration of food, to remove and inactivate 
mycotoxins.

Key words: Fusarium, plasma jet, DON, toxins
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Introduction

Fusarium species cause a variety of infections in humans, 
such as superficial, invasive and disseminated infections 
[1]. Clinical manifestation of Fusariosis depends on 
the host immune system and the entrance site of the 
organism [2]. Superficial and localized infections occur 
mainly in people with healthy immune systems, while 
invasive and disseminated infections have been seen in 
immunocompromised persons [3]. Fusarium species are 
considered as pathogenic agents in plants, crops and in 
some animals [4]. Fusarium species are widely distributed 
in soil and water [5, 6]. More than 50 species of Fusarium 
have been identified, twelve of which are associated with 
disease including; Fusariumsolani, Fusarium oxysporum 
and Fusarium which contributes to nearly 70 % of the 
cases [7, 8].

Fusarium species carry several virulence factors, including 
Mycotoxins which are cellular and humoral immune 
suppressive and cause tissue problems [9]. In addition, 
Fusarium  species have the ability to combine to prosthetic 
materials and could also produce protease and collagenase 
[10].

Deoxynivalenol (DON) is one of the several Mycotoxins 
produced by Fusarium species which causes contamination 
in maize, wheat, barley, rice and other grains during their 
storage life and it is considered a risk factor for humans 
and animals [11]. This toxin causes nausea or  vomiting 
and was first reported in Japan in 1972 following the 
consumption of mouldy barley [12].

DON is chemically a member of trichothecenes mycotoxins 
family and structurally is apolar organic material belonging 
to trichothecenes type B, with three free hydroxyl groups 
which causes its toxicity. One of the most significant 
physicochemical properties of DON is high-temperature 
heat resistance and water solubility [13]. 

Plasma as a state of matter has significantly different 
characteristics; plasma has no fixed shape or volume and  
can form magnetic lines and rays under magnetic fields. In 
accordance  to this method used, plasma can  be converted  
into a wide range of states; from being unbalanced to 
thermal equilibrium. The antimicrobial effects of plasma 
have been known for almost 50 years [18, 16].

Research has mainly focused on the use of plasma on 
nonliving surfaces, such as medical instruments. Plasma 
is a cold gas-like mixture of charged particles (free electron 
and proton particles) with neutral reactive particles 
including; gas molecules, free radicals and ultraviolet 
photons. When the reactor is launched in atmospheric 
pressure, a cool plasma jet is blown into the air [17]. Since 
this plasma jet can be used in sterilization of sensitive 
surfaces, it is a proper candidate to be applied instead/with 
the autoclave sterilization process for surgical and dental 
use as an effective agent to destroy bacteria and viruses 
[15].

The aim of this research is to study the effects of argon 
cold double atmospheric pressure plasma (DAPACP) 
on deactivating the cells of Fusarium spores which can 
seriously damage food products in vitro conditions. 
Moreover, fungi are used to investigate the efficacy of cold 
plasma in suppressing the produced mycotoxins.

Materials and Methods

Sampling:
Samples were obtained from May 2015 to September 
2016 during three cultivation periods of tea in Gilan and 
Mazandaran province  through following the instructions 
of outdoor and indoor sampling. One sample was taken 
from each 50 square hectares of tea plantations that 
were prepared  for harvesting and also from 60 tea 
manufacturers. Sampling was carried out by placing open 
plates at a height of 90-110 cm, 3 to 5 days after each 
rainfall from 9 o’clock till  3 pm during sunshine at 25 ± 3 ° 
C and when their velocity was measured at 30 m / s.

Six plates with malt extract agar, yeast extract agar, 
Czapek yeast extract agar, Czapek agar, sabouraud 
dextrose agar and potato dextrose agar were all mixed 
with 100 ppm chloramphenicol and 50 ppm tetracycline 
and were examined 3 to 5 days at 25 ° C before operation. 
All of them  were applied for one group of samples. Plates 
containing 15 to 25 cubic centimeter of agar after 30, 60 
and 90 minutes were sampled through  plantations and 15, 
30 and 60 minutes through factories; 900 plates were taken 
and then were placed in perforated polyethylene bags and 
sent to the laboratory. The plates were incubated at 25 ± 2 
° C in an aerobic environment.

One plate was kept in the dark, another one  in the light 
and finally a pair of them was kept  in light-dark enviroment. 
At intervals of 3, 7 and 15 days, plates were studied and 
the colonies on each plate were detected and isolated and 
then their microscopic and macroscopic properties were 
documented. Finally150 colonies were selected.

Cultivation & Isolation:
We prepared Czapekand liquid environments (Czpk), then 
the isolated samples were cultured using stab (in 3 places 
with a distance of 2 cm from each other and from the edge 
of the plate). Then they were incubated for 14 days at 25 
° C. Samples were then cultured in liquid environments 
of sB + ME and sB + yE. They were checked regularly to 
avoid drying and reduction in the volume of liquid, PBS 
was added to these environments. The samples were 
collected, and the extracted solution was added and 
filtered.The slides of the cultures were prepared and then 
stained with lacto phenol.

Extracted solutions  from solid and liquid environments 
were prepared for ELISA technique. Then the samples were 
exposed to cold plasma jet and were set at 30 seconds, 60 
seconds  and 360 seconds in certain concentrations. At 
this stage, sample volume was reduced.
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Plasma Jet System

Plasma system is a DAPACP system (AL2O3). A high 
voltage with 25KHZ frequency is applied to a high voltage 
electrode. Voltage and the waveforms are recorded through  
a high voltage electrical connector with visual indicator. 
Argon gas is blown into the air through micro tubes to form 
a double plasma jet. Fusarium biomass and the extracted 
samples from culture media were collected at the bottom 
of the jet at a distance of 12 mm from the top of the double 
jet.

The emission spectrum of DAPACP jet is recorded using 
Spectroscopy. The spectra in Spectrograph are coupled 
via UV fiber.The effective gas enters a flexible tube and 
the plasma jet is induced by high frequency RF power 
supplies.

The fungus used in this study is called Fusarium. For 
inoculation, MEA is cultured on the new plates and at the 
end of the incubation period, spores are carefully removed 
and combined with 2% of Tween 80 as emulsifier and the 
solution is filtered.

After applying an appropriate solution, spores are released 
on the surface of OMMEA and they are incubated at 25 ° 
C for 7 days where the colonies are counted. After plasma 
jet exposure, the activated spores in distilled water are 
placed in sterilized tubes and plasma-exposed samples 
were used. 

Colonies are regularly counted and 5 tests are used for 
each sample during each treatment. The experiment is 
repeated three times with similar conditions. Due to plasma 
treatment, another control sample is inoculated with the 
spores and is exposed to argon-oxygen gas mixture with 
same velocity.

This is to ensure the deactivation of plasma-exposed fungi 
or the removal of the spores from the surface of samples. 
The production of five mycotoxins which are   isolated  
from five Fusarium species obtained from processing 
manufacturers and different foods and the spores of the 
investigated fungus are obtained on malt extract agar 
(MEA).

In preliminary tests, the  isolated  Fusarium used in this 
study are identified as a major source of  T and DON toxin. 
The procedure used in this experiment is similar to what is 
used for spore sprouting. Inoculated fungi that had been 
previously sterilized without plasma treatment, are used 
as control in 5 culture medias and the tests are repeated 
three times under the same conditions.

Results

Correlations between V1 and V3 in DON toxin:
The amount and type of toxins vary and in the environment 
with fixed toxin, the purpose is to assess the correlation 
between V1 and V3. In other words, DON toxin production 
by fungal isolate  has a significant positive correlation 

(Sig=0/PC = 0.997). If DON toxin production amount is 
high, T2 will be low. In the metabolic cycle, DON is first 
produced and then is metabolized in a few steps.

There is a significant negative correlation between the 
produced DON in potato culture media containing yeast 
extract and DON in the samples obtained from the same 
environments which is exposed to plasma jet for 60 
seconds . Plasma jet treatment causes a relative reduction 
in concentration of DON per solvent volume or culture 
media,  statistically a  significant negative correlation is 
observed here. This feature has also a statistical significant 
positive correlation in the conversion of DON to non-toxicity 
statement after a 60-second treatment with Plasma jet 
(Sig=0.058 /pc=0.797)

According to the particular negative correlation which is 
statistically significant between DON concentration and  its 
mean size in potato yeast extracted compared to the DON 
produced in the same environment  but is supposed to be 
exposed to plasma jet pressure for 60 seconds, the results 
were as follows : (Sig = 0.045 / pc = -0.821). Therefore 
toxin reduction due to plasma jet exposure is justified. The 
negative correlation between DON, has been measured in 
samples previously exposed to plasma jet for 60 seconds.
The results of Sig = 0.028 / Z = -2 / 201 indicate that 
in fungus strains, during their incubation period, large  
amounts of  DON  have been  converted. While a negative 
correlation was observed in the amount of DON reduction 
in both environments of potato malt extract and potato 
yeast extract, after 60 seconds of plasma jet treatment, 
and we noticed a significant numerical difference. 

Moreover, when Z= -1/992, Sig=0.046 (Z = numerical 
differentiation), the numerical differentiation of T2 in potato 
yeast extract with the same amount of toxin and in the 
same environment,where it has been exposed to plasma 
jet for 60 seconds, is statistically significant. 

Therefore, Z = -2 / 201, Sig = 0.028 proves that the sharp 
decline in the value of T2 in potato yeast extract after 60 
seconds treatment with Plasma jet is significant, and it 
occurs with more intensity compared to DON. 

Kolmogorov-Smirnov test (Nonparametric):
The standards (Standard Deviation) are mostly above 2. 
The average deviation is between 0.5 to 2. A significant 
correlation was detected between the amount of DON , 
produced in potato malt extract in fungal samples. According 
to the obtained  data (DON precursor in the intracellular 
metabolism) , there has also been a significant correlation 
between the produced DON in potato yeast extract and its 
concentration after a 60-second plasma jet treatment in 
the same environment.

However, there was a significant positive correlation 
between the amount of DON produced in potato yeast 
extract and the reduced concentrations after 60 seconds 
of plasma  jet  treatment. Eventually a significant negative 
correlation was observed between DON reduction rate 
after  a 60-second plasma jet treatment in potato yeast 
extract with T2 amount in the same environment and after 
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of plasma  jet  treatment. Eventually a significant negative 
correlation was observed between DON reduction rate 
after  a 60-second plasma jet treatment in potato yeast 
extract with T2 amount in the same environment and after 
the same treatment.

Discussion

Mycotoxins such as aflatoxins and zearalenones are the 
most common toxins in foods which can  be produced 
in a wide range of agricultural products [17, 18]. Since 
mycotoxins have different toxic effects and good thermal 
stability, their presence in food products could potentially 
threaten the health of  humans and animals [14]. It has 
been proven that they cause Mycotoxicosis in humans and 
animals [13,18].

Various methods have been reviewed to eliminate and 
destroy the toxicity of mycotoxins  through  physical 
removal of the contaminated parts of the food, such as 
heat, chemical and radiation treatments, in order to convert 
toxins to relatively harmless compounds which lead  to 
eradication of toxin effects[12]. Some of these methods 
are not always effective, especially when mycotoxins are 
disseminated through the substance. In addition, some 
of these toxin elimination techniques are expensive and 
impractical for business consumption [11,16].

In a study by Jong-Chul Park et al. (2007. Japan) on AFB1, 
DON and NIV toxins, they observed that plasma jet has 
fine deterrence  effects on toxins; they have confirmed it 
by using HPLC method. They have also noticed that DON 
and NIV toxins compared to AFB1 will be destroyed  more  
slowly [10,14]. Our results showed that the 60-second  
plasma jet treatment reduces DON concentration per 
solvent volume or culture media,and in the case of those 
samples being previously exposed to plasma jet for 60 
seconds, it was shown that T2 toxin is more affected with 
plasma jet compared to DON.

Plasma jet effect on toxin in this method is a time-dependent 
factor.We have set the certain concentration of plasma 
jet at 30 seconds, 60 seconds  and 360 seconds. At this 
stage, the solubility volume of the samples decreases, in 
other words, the conversion rate of DON accumulation 
rate. Fungi samples tend to produce more DON toxin 
rather than T2 in the same environment and under the 
same conditions.

Conclusions

This study has confirmed that argon plasma jet system 
has destructive effects on mycotoxins such as DON , and 
also on the microorganisms which produce mycotoxins. 
Although the physicochemical properties and structural 
changes of mycotoxins were not explained under plasma 
jet treatment,this study revealed that the plasma system 
needs certain conditions like; time and toxin concentration 
of food in order to remove and inactivate mycotoxins.
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Abstract
Introduction: Removing wisdom tooth is one of 
the most damaging facial surgeries encountered. 
Dexamethasone is a complex of drugs used that 
has many side effects. On the other hand, ginger 
has anti-inflammatory properties without side ef-
fects. Therefore, this study compared anti-inflam-
matory properties of two soft tissue injections of 
dexamethasone sodium phosphate 1/6 mg, using 
topical mucobioadhesive containing ginger extract.   

Method: 45 healthy patients were selected without 
any systemic diseases with double-sided wisdom 
teeth that they intended to have removed. Two-way 
teeth of the patients were removed by a similar pro-
cedure by maxillofacial surgeon. On one side of 2 cm² 
of mucobioadhesive containing ginger extract (20%) 
and on the other side, dexamethasone phosphate 
1/6 mg was used. The maximal oral opening rate 
was measured by the researcher before surgery and 
24 and 72 hours after surgery to evaluate Trismus.  

Results: 45 patients with an average age of 
28 years participated in this study. During the  
measurements, the mean of  maximum mouth  

opening before teeth removal was 47/48 mm. At the 
side using the mucobioadhesive containing ginger  
extract (20%) this value after 24 hours was 39/57 
and after 72 hours was 40 mm. At the side using  
dexamethasone phosphate 1/6 mg this value after 24 
hours was 46/42 and after 72 hours was 44/55 mm. 

Conclusion: Based on the statistical data obtained 
from this study, it seems that topical administra-
tion of tissue glue containing ginger extract (20%) 
and soft tissue injection of dexamethasone sodium  
phosphate (1/6 mg) after surgery both reduced  
trismus after surgery. But dexamethasone sodium 
phosphate was slightly more successful than the  
mucobioadhesive containing ginger extract. 

Key words: third molar removal, trismus, mucobioad-
hesive, ginger, dexamethasone sodium phosphate,
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Introduction
Nowadays, the act of removing wisdom teeth, whether 
surgically or non-surgically, is one of the most commonly 
used actions by general and specialized dentists. Many 
reasons cause patients and dentists to remove the wisdom 
teeth. In this regard, root analysis of second molar tooth (in 
case of a false growth pattern of the tooth (horizontally), 
the formation of cysts and tumors with dental origin 
around the latent wisdom teeth, which may be benign or 
malignant depending on the lesion, jaw bone weakening 
by a latent tooth and lacking the mechanical strength 
of the jaw bone against impact, and facing irregularity 
and mess in the rest of the jaw teeth can be observed 
(1). Also, extensive caries or damage in the pulp of the 
wisdom teeth due to the difficulty of working conditions 
and performing root canal surgery on these teeth, as 
well as weakness, inability of the patient to cooperate 
or patient’s desire, is a preferred decision to remove 
wisdom teeth. The prevalence of impacted wisdom teeth 
in the mandible has been reported 31/9% in mandibular 
left third molar, and 28% in mandibular right third molar. 
Based on the abundance of data, it includes the following 
types: The mesioangular impacted teeth (43%), Vertical 
impaction (38%), distoangular impaction (6%), horizontal 
impaction (3%). In general, tooth extraction toughness 
(easy to hard, respectively) is as follows: Vertical, angle 
to mesial, horizontal, angle to distal (2). In general, the 
most common problems after removing the wisdom tooth 
are complications such as pain, swelling, trismus, and 
the anesthetic of the lingual nerve, infection, etc. which 
occur due to the trauma to the tissue and the inflammation 
caused by it (3, 4). Inflammation is the natural defense 
mechanism of the body to damage or cell death, which 
is characterized by redness, warmth, pain and swelling in 
the area (5). When tissue damage occurs, a large amount 
of histamine, bradykinin, serotonin, and other chemicals 
are released in the area.  These substances, in particular, 
histamine, cause local vasodilatation, increased blood 
flow to the affected area, as well as the permeability of the 
capillaries and venules (6-8). Following this, edema occurs 
which itself causes the patient’s unpleasant experience, 
pain, disability and possibly greater paresthesia (9). The 
complications of removing these teeth and surgical pain 
that occurs in 90% of patients with moderate to severe 
severity and the effect on the daily activities of the patient, 
has turned the removal of pain and discomfort into one 
of the important goals in dentistry. And for many years, 
science has sought to find ways to reduce pain (10, 11). 

In this context, these strategies include less manipulation 
during surgery, maintaining periost health, taking painkillers, 
corticosteroid injections, etc. (12).  Nowadays, drugs such 
as non-steroidal anti-inflammatory drugs, drug-containing 
painkillers and corticosteroids, etc. are available to reduce 
pain and side effects (6). The use of corticosteroid drugs, 
such as dexamethasone and betamethasone, is also one 
of the methods for controlling pain, swelling and trismus 
after wisdom teeth surgery (13, 14). Dexamethasone is 
a pharmaceutical and long-acting form of corticosteroids 
(half-life of the plasma is 110-120 minutes and the biological 
half-life is 36-45 hours). One of the most useful methods 

is intraoral injection of dexamethasone, which has already 
been reported to have an effect on pain and edema caused 
by dental surgery similar to that of intramuscular injection 
(15). Therefore, it has a significant effect on postoperative 
pain and edema. Even mucosal injections are better than 
muscle injections due to less complications and equal 
effects (16). 

Despite the benefits mentioned, this drug has different 
short-term and long-term complications (17, 18). The 
most common side effects of dexamethasone that appear 
in the short term include euphoria, insomnia, decreased 
or blurred vision, frequent urination, irritation, excessive 
thirst, numbness, mental weakness, pain and swelling, 
allergy, infection at the injection site, pain at the injection 
site, restlessness, skin rash, redness, eye sensitivity 
to light, gastrointestinal ulcer and the most important 
complications are seizure, heart failure, bloody stools, 
heart rate disorder, muscle pain and muscle weakness, 
menstrual disorder, nausea and vomiting, pain in the back 
of the arms, headache, swelling of the legs, etc. (19). Due 
to its anti-inflammatory effects, dexamethasone is one 
of the most widely used drugs in Iran and an overdoing 
process of consuming it has taken place. (20). 

Given the complications, new research suggests the use of 
complementary medicine, especially herbal medicine, as a 
low-cost treatment with minimal side effects. Ginger is one 
of the most widely used medicinal plants, which has been 
introduced in ancient medicine as an anti-inflammatory 
herb (21). The antioxidant and anti-inflammatory properties 
of ginger are well known and are influenced by substances 
such as gingerol in this plant. Its anti-cancer properties 
have also been proven inside the laboratory. In the process 
of drying ginger, gingerol is converted to shogoal (22). 

Recent research has proven shogoal’s properties in 
preventing Alzheimer’s disease. The active compounds 
of this plant, such as zingerone, shogaol, gingerdion, 
gingerol have the ability to inhibit the production of 
prostaglandins and nitrite oxide and even interleukins 
involved in inflammation. In addition, and more specifically, 
the enzymes that produce these inflammatory mediators 
are controlled by the active ingredients of ginger (23).

With regard to the above, and that wisdom teeth surgery is 
one of the most commonly used traumatic dentistry actions 
that causes a patient significant inflammation and pain, 
and on the other hand, suggested strategies to reduce this 
distressing pain are the use of steroidal anti-inflammatory 
and non-steroidal anti-inflammatory drugs, which they 
themselves cause serious damage, including digestive, 
cardiovascular and bone damage; therefore, considering 
the anti-inflammatory and analgesic properties of ginger 
extract which is a medicinal herb with high efficiency 
and low side effects, it seems that if it is effective, it can 
replaced a harmful steroidal drug. Therefore, this study, by 
comparing the effect of topical application of ginger aqua-
alcoholic extract with topical injection of dexamethasone 
1/6 mg, intends to introduce this method, in case of 
efficiency, as an alternative to dexamethasone injection.
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Materials and Methods

45 patients referred to the Bushehr faculty of Dentistry clinic 
in 2017 who had double mandibular wisdom teeth and were 
referred to have a simple tooth extraction (without surgery) 
or extraction with surgical procedures. The similarity of the 
two mandibular teeth was determined by an expert Oral 
& Maxillofacial radiologist through panoramic radiography 
images and based on the indications in the radiology 
images and the classifications available in the reference 
books as well as by a clinical examination by a Oral & 
Maxillofacial surgeon to make sure that the angle of tooth 
placement in the jaw, the amount of bone and soft tissue 
on the tooth, as well as the condition of the tooth is similar 
to that of the Ramos anterior border. The tooth extraction 
toughness was determined by the Winter’s & Terence 
guidelines and the Pell-Gregory criteria (24). Patients 
underwent injections of two carpule of lidocaine anesthetics 
using the method of inferior alveolar nerve block and long 
buccal, then teeth were removed by maxillofacial surgeon 
and under the mucoperiosteal flap cutting procedure (if 
surgery was required) or by simple dragging. Then, with 
a random choice based on random numbers, 4 cm² of 
bioadhesive containing 20% ginger extract was placed in 
the extracted cavity, or 1/8 ml dexamethasone 1/6 mg was 
injected there. 

Criteria for entering the study:
The patient has a double-sided dental wisdom in the lower 
jaw (according to the angle of tooth placement in the jaw, the 
amount of bone and soft tissue on the tooth, the condition 
of the tooth relative to the Ramos anterior border), and has 
a tendency to cooperate and has no prohibition of dental 
surgery and allergy to ginger. The mentioned tooth do not 
have any pathological lesions in the root zone in clinical 
and radiographic examinations. Failure to perform any 
other surgery for at least two weeks.

Criteria for exiting the study:
Systemic diseases, including kidney or liver, bleeding 
problems such as hemophilia, neutropenia, blood platelet 
deficiency, etc., previous or current stomach ulcers, any 
heart disease, known allergies, allergies or individual 
reactions to each of the medicines used or the medicines 
that are likely to be used in the study (Ginger, Lidocaine 
anesthesia, Acetaminophen Codeine 300, Gelofen 400, 
Amoxicillin 500, and Metronidazole 250 mg), pregnancy 
and lactation, the use of analgesic or anti-inflammatory 
drugs 24 hours before the study, taking any anti-
inflammatory or analgesic medicine etc., except for the 
prescribed analgesic substance (acetaminophen Codeine 
300 mg), having pain and other inflammatory symptoms 
including swelling, high blood pressure, any deviations and 
inability to open the full mouth before the study, smoking or 
consuming other tobacco products less than a week before 
the study, smoking or consuming other tobacco products 
up to two weeks after surgery, alcohol consumption.

The amount of opening the patient’s mouth before surgery 
(Trismus Status Review) was measured and recorded 
using a tool named “Caliper” in each side, 24 hours and 72 
hours after surgery.

The method of data collection and statistical analysis
The method of collecting information in this study field and 
its tool was a questionnaire, observation and checklist. 
Descriptive statistics, abundance (percentage) and mean 
(standard deviation, mean, and range) were used to analyze 
the data, and for the inflation situation, the McNemar test 
was used at a significant level of 0.05 and using SPSS 
V.19 statistical software.

Results

In this study, 45 patients who intended to remove the 
mandibular double-sided wisdom teeth participated. The 
mean (± standard deviation) age of patients was 28/31 (± 
6/37) with a min age of 19/00 and a maximum age of 43/00 
years. 

Maximum mouth opening (the distance between the incisal 
edges of the upper and lower central incisors in the maximal 
opening of the mouth) was measured before performing 
treatment interventions in the patients participating in the 
study.

During the measurements, the distance between the 
incisal edges of the upper and lower central incisors in the 
maximal opening of the mouth before teeth removal was 
at least 39/00, the most 63/00 mm and the average was 
47/48 mm. 

In the place where the mucobioadhesive containing ginger 
extract was used, after 24 hours, these values were 28/00, 
58/00 and 39/57 mm, respectively, and 72 hours later, were 
22/00, 59/00 and 40/02, respectively. Statistical analysis 
revealed a decrease in amount of mouth opening within 24 
hours and 72 hours after tooth extraction. However, there 
was no significant difference between the time of follow-up 
24 and 72 hours after tooth extraction. (Pvalue=0/518)

Also, in the place where the local injection of dexamethasone 
sodium phosphate 1/6 mg was done, 24 hours after surgery, 
these values were at least 29/00, the maximum was 61/00 
and the mean of was 46/42 mm; and after 72 hours, 
were 30/00, 63/00 and 44/55 mm, respectively. Statistical 
analysis revealed a difference in mouth opening rate in 
patients receiving dexamethasone sodium phosphate 
(1/6 mg) during the follow-up period (P value = 0.008) so 
that after 24 hours the maximum oral contraction showed 
reduction. Also, the maximum oral opening was lower after 
72 hours compared to the first 24 hours, which showed 
a statistically significant decrease compared to before 
intervention. (P value (001/0>).

Discussion

After extraction of the mandibular wisdom teeth due to 
damage to the surrounding tissues and vessels, severe 
inflammation is caused which causes pain, swelling, and 
trismus; thus, the medicine used to reduce these symptoms 
such as trismus is often an injection of dexamethasone anti-
inflammatory drug, which has many serious side effects 
(14, 24). Hence, this study aimed to compare analgesic 
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Table 1: The average maximal oral opening rate before, 24 hours and 72 hours after the extraction of 
mandibular wisdom teeth in patients receiving mucobioadhesive containing ginger 20%

Table 2: The average amount of mouth opening rate before, 24 hours and 72 hours after the extraction of 
mandibular wisdom teeth in patients receiving dexamethasone sodium phosphate (1/6 mg)

and anti-inflammatory effects of two methods of injection 
of dexamethasone sodium phosphate 1/6 mg with topical 
application of the tissue glue contains 20% ginger extract, 
which is a herbal remedy that has no side effects, after 
removing the mandibular wisdom teeth.

In a meta-analysis conducted in 2012 by Sudarshan et 
al., a large number of clinical studies have shown that 
ginger has many healing properties. It is used in dentistry 
in cases of oral mucous membrane Candida albicans, 
inflammation and pain in the oral cavity, herpes virus, and 
so on. It also has proven anti-cancer properties. But the 
author himself acknowledges that the effects of this drug in 
the field of dentistry are certainly more and more important 
than the ones mentioned and the proof of it, is performing 
more clinical studies with appropriate design for the use of 
ginger in different fields, forms and doses (25). 

Although many studies have already been done to prove 
the anti-inflammatory and analgesic effects of ginger and 
dexamethasone sodium phosphate, according to a study, 
there was no study that looked at the effects of these two 
after removing mandibular wisdom teeth, or a study that 
examined the effects of topical tissue glue containing 
ginger extract after removing teeth from the jaw.

The results of this study showed that the mucobioadhesive 
containing ginger extract and topical injection of 
dexamethasone sodium phosphate had both anti-
inflammatory properties to reduce post-surgery trismus, 
so that in both groups, 24 hours after removal of the teeth, 
the opening of the mouth was reduced, but 72 hours later 
the opening of the mouth slightly improved, but still was 

less than before the time the teeth came out. Therefore, 
the present study showed that dexamethasone sodium 
phosphate was more successful than ginger extract. 

The results of using mucobioadhesive containing ginger 
extract in the present study were consistent with the results 
of using 500 mg ginger powder capsule compared to 
ibuprofen and placebo in the study of Najafi et al. Inflation 
in the ginger consumer group was slightly lower than the 
ibuprofen and placebo groups; in addition, the maximum 
oral opening rate was slightly higher in the ginger group 
than in the ibuprofen and placebo groups. Also, the number 
of over-taking of acetaminophen codeine in patients with 
ginger consumption was much lower than the placebo 
group and slightly higher than the ibuprofen group (26).

On the other hand, the effect of post-surgical 
dexamethasone sodium phosphate injection in a clinical 
study conducted by Mung Latt et al. in 2016 on patients 
with bilateral dental wisdom teeth extracted showed that 
the use of dexamethasone after mandibular wisdom teeth 
surgery significantly reduces pain, trismus, swelling and 
consuming extra analgesics after surgery in patients, 
compared with placebo. Pain, especially one day after 
surgery, showed a significant decrease, and the use of 
excessive analgesics was lower (27).

Statistical analysis revealed a difference in mouth 
opening rate in patients receiving dexamethasone sodium 
phosphate 1/6 mg during the follow-up period, in a way that 
after 24 hours the maximum oral opening rate decreased. 
In addition, the maximum oral opening after 72 hours 
compared to the first 24 hours was lower, which showed 
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a statistically significant decrease compared to before 
intervention and in fact, there was no improvement in the 
amount of mouth opening rate on the third day compared 
to the first day. This was also the opposite of our study’s 
result, and was due to the lower dosage of dexamethasone 
sodium phosphate (1/6 mg) in our study compared to other 
studies (4 or 8 mg).

Another study by Bambgose et al in 2005 examined the 
effect of dexamethasone on trismus and swelling caused 
by the extraction of latent mandibular wisdom teeth. In 
this study, 100 patients with unilateral or bilateral teeth 
participated. On one side, diclofenac potassium was 
used alone and on the other side, diclofenac potassium 
was used with dexamethasone 4 mg. The results of the 
study showed that trismus status in the place where 
dexamethasone was used was not superior to the other 
side. Therefore, in this study, the use of dexamethasone 
did not show any effect on trismus after surgery (28).

In the study of Nawab Azam et al., which was done in the 
year 2008, the effect of mucosal and intravenous infusion 
of dexamethasone sodium phosphate after surgery was 
studied. Twenty patients were randomly divided into two 
groups of 10. In one group, 8 mg dexamethasone was 
injected intravenously and another group received 4 mg 
mucosal dexamethasone. The results showed that both of 
them had an effect on trismus after surgery, but they were 
not statistically different (29, 30).

Conclusion

Based on the statistical data obtained from this study, it 
seems that topical administration of mucobioadhesive 
containing ginger extract (20%) and soft tissue injection of 
dexamethasone sodium phosphate (1/6 mg) after surgery 
both reduced trismus after surgery. But dexamethasone 
sodium phosphate was slightly more successful than the 
tissue glue containing ginger extract.  
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Abstract
Background and objective: Streptococcus mutans 
and Lactobacillus acidophilus are bacteria producing 
tooth decay which by adhering to tooth surfaces con-
tribute to its pathogenesis. By increasing bacterial 
resistance to antibiotics, along with other high-cost 
of treatment, the use of natural antibacterial agents 
is essential. In this regard, the role of curcumin on 
the adhesion process of cariogenic pathogens has 
been studied.

Materials and Methods: The bacterial strains of  
Streptococcus mutans (PTCC1683) and Lactoba-
cillus acidophilus (PTCC1643) were obtained from 
the Iranian Research Organization for Science and 
Technology). The early growth of the bacteria was 
carried out in BHI medium, and then the concentra-
tion of microorganisms reached the half-MacFar-
land standard, and using different concentrations of 
curcumin (1, 2, 4, 8, 16, 31, 25, 52, 62, 125, 250, 
500 µg/ml) obtained by serial dilution method the  
substances were mixed. BHI medium without  
bacteria was considered as negative control. Then 
samples were incubated for 24 hours at 37°C in 
anaerobic conditions for determining the minimum 
inhibitory concentration. Inhibitory concentrations 
determined in the previous step were used to deter-
mine adhesion using the amount of light absorbance 
determination method.

Results: The minimum inhibitory concentration of 
growth was determined in both bacterial strains of 
250 µg/ml. The results showed a decrease in light 
absorption with increasing curcumin concentra-
tion (P<0.001), which indicates a high correlation  
(correlation coefficient of -0.93) of curcumin concen-
trations with reverse adhesion.

Conclusion: Adhesion is the most important factor in 
tooth decay and its reduction is an effective solution 
in preventing the disease. Considering the inhibitory 
role of curcumin on growth and binding of bacterial 
strains, this curcuminoid agent is considered as a  
potent anti-decay agent.

Key words: Adhesion, Curcumin, Tooth decay
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Introduction

The oral cavity diseases, especially tooth decay, are 
common diseases with high prevalence in human 
societies (1). 95% of people in each society suffer from 
dental caries and periodontal diseases (2). However, our 
country’s state of health in terms of oral hygiene and the 
teeth of children aged 6 to 12 in the Middle East region are 
the best, but unfortunately we (Iranian) are the worst in the 
20-25 age group among the countries of the region. There 
is no exact data on the rate of caries of Iranian teeth, but 
what is certain is that we do not have a good situation in 
this age group (3).

Dental caries is a multi-factorial infectious disease, 
mainly due to the reduction in pH following carbohydrate 
fermentation, due to the action of two bacterial strains of 
streptococci and lactobacillus (1 and 4).

The formation of dental biofilms has been associated 
with the onset and development of dental caries as the 
extracellular matrix surrounding the bacteria (7-5). The 
first step in the formation of dental biofilms is bacterial 
adhesion to the dental surfaces (8). Oral and oral diseases 
have a negative effect on the quality of life, general health, 
nutritional status and social function of individuals. The 
pain, infection, sleep disorders and difficulty in chewing 
and eating and talking are considered as adverse 
outcomes of oral and dental illnesses in individuals (9). 
Dental diseases such as dental caries and gum disease 
may also significantly affect the health of the individual. 
Dental caries are associated with the development of 
chronic diseases such as diabetes and heart disease (9, 
27).

Considering the high cost of treatment in oral cavity 
diseases (1) as well as increased bacterial resistance to 
commonly used antibiotics for treatment, new strategies 
for the prevention and treatment of dental caries and the 
fight against pathogens are needed (10). Nutrition is an 
effective factor in the prevention and treatment of dental 
caries and primary prevention programs at community 
level, including nutritional control, have played an important 
role in reducing tooth decay (11). Today, the use of natural 
antimicrobial agents in the form of alternative therapies 
has expanded due to the low and effective nature of the 
treatment and even the prevention of many diseases, 
including oral and dental diseases (13-12). Therefore, 
finding these natural and low risk compounds and studying 
the effect of these compounds on growth and adhesion of 
cariogenic bacteria, as the first step in the onset of tooth 
decay is considered necessary (5.8).

Tumeric is a yellow spice of the family Zingiberaceae (14), 
which grows mainly in the southern and tropical regions 
of Asia, such as China, India and Malaysia. The root and 
stem of this plant mainly contains a yellow curcuminoid 
compound (15). Turmeric is one of the most popular 
plants with extensive therapeutic properties in traditional 
medicine (16).

Curcumin (diferuloylmethane), as the main constituent 
of the main color of yellow in turmeric (17), due to its 
various antioxidant, anti-inflammatory, anti-carcinogenic, 
antimicrobial and antiparasitic effects can be used in 
various parts of the body, including the oral cavity (18-20). 
Most studies in the field of oral cavity diseases, such as 
the study by Izui et al. (29), have focused on periodontal 
disease due to the anti-inflammatory effects of curcumin, 
or in the form of mouthwash containing curcumin in the 
study of Mali et al. (22) and in the form of a curcumin-
based gel by Bhatia et al (21), curcumin has been shown 
to be effective on periodontal disease, but the effect of 
curcumin on dental caries is less marked. On the other 
hand, studies such as Mandroli and Bhat (23) have mainly 
focused on the growth and microbiological counting 
of decay pathogens. Therefore, studying the effect of 
curcumin on growth of major microorganisms of dental 
caries as a biological factor along with their adhesion, 
which is one of the main causes of their pathogenicity, is 
one of the goals to be considered in this study.

Materials and Methods

Analysis method
This study is an experimental study approved by the Ethics 
Committee of the Medical University of Ahvaz number 
1395.590IR.AJUMS.REC. The curcumin used in this study 
was from the German Merck company with a purity of 
about 97%. DMSO (Dimethyl sulfoxide) solution was used 
to increase solubility and the final concentration of 1mg/ml 
solution was prepared from curcumin solution, from which  
was obtained a uniform solution of curcumin using shaker. 
A bacterial filter was used to remove contaminants.

Microorganisms
The bacterial strains of Streptococcus mutans 
(PTCC1683) and Lactobacillus acidophilus (PTCC1643) 
were obtained from the Iranian Research Organization 
for Science and Technology). BHIB (Brain heart infusion 
broth) containing 1% sucrose was used for early growth 
of the microorganisms. The culture media was incubated 
in anaerobic conditions after inoculation of bacteria for 24 
hours at 37°C. 

Preparation of bacterial suspension: A linear culture of 
the initial BHI medium was performed on a Blood Agar 
culture medium under sterile conditions and resumed for 
24 hours at 37°C incubation. The selective harvesting 
of microbial colonies was performed from Blood Agar 
level (surface) under sterile conditions and the colonies 
were transferred to a culture medium (BHIB) (Brain heart 
infusion broth) containing 1% sucrose and then incubated 
for 24 hours under anaerobic conditions at 37°C. The 
growth concentration was adjusted to 5×106  organism/ 
ml by using 0.5 McFarland’s turbidity standard.

To prepare McFarland’s standard, 0.6 ml of 1% sodium 
chloride solution was dissolved in 100 ml of sulfuric acid 
in a volume of 100 ml and uniform solution of bacterial 
suspension was obtained by shaker.
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Using an ultraviolet spectrophotometer (UV-2802 
United States Unicode), the OD (optical absorption) at 
a wavelength of 620 nm was set at a pH of about 0.1 to 
achieve a concentration of 5×106  CFU (24).

The method of exposure to bacterial strains with 
different concentrations of curcumin
Different concentrations of curcumin solution were obtained 
by serial dilution method. In such a way 12 sterile tubes 
were considered. In all tubes, 1ml of bacterial solution was 
added at a concentration equivalent to the 0/5 McFarland’s 
turbidity standard. Then in the first tube containing 1 ml 
bacterial solution, 1 ml of the curcumin solution was added. 
After mixing well, 1 ml was transferred to the second tube, 
this was continued till the last (10th) tube. From the last 
tube 1ml of final solution was discarded. By following this 
serial dilution, the concentration of, 500, 250, 125, 5.62, 
25.31, 16, 8, 4, 2, 1µg/ml, respectively was acheived) 
(23).

BHI medium without bacteria was considered as a 
negative control and non-curcumin bacterial suspension 
as a positive control, and then the test and control samples 
were incubated at 37°C for 24 hours under anaerobic 
conditions.

Determination of MIC  
(Minimum inhibitory concentration)
Considering the generation of turbidity from bacterial 
growth, examination of the transparency of tubes indicated 
the inhibition of growth in tubes.

The the tubes were incubated for 24 hours at 37°C after 
the incubation, the MIC values were determined by visual 
inspection of tubes. In each series of tubes, the last tube 
with clear supernatant was considered to be without any 
growth and taken as MIC value. Turbidity in the tube 
indicated growth of the bacteria implying that the bacteria 
are resistant to curcumin. All steps for each bacterial strain 
were repeated 2 times and the mean of measurements 
was expressed in 2 replicates (23.31).

Assessment of adhesion
2.5 ml of inhibitory concentrations of curcumin, which did 
not inhibit the growth of bacteria in the previous stage, 
was added to 2.5 ml of BHI medium containing 1% 
sucrose and 250μl of bacterial suspension prepared at a 
concentration of 5×106 CFU. In positive control sample, 
instead of the curcumin solution, DMSO alone was used 
and in the negative control sample, BHI medium containing 
1% sucrose without bacteria was considered. Then, at 
37°C, for 24 hours, with Angle 30, the incubation was 
performed under anaerobic conditions. The tubes were 
examined externally, and the lowest concentration without 
attachment of visible cell to tubes wall was determined 
as Total Bacterial Adherence Inhibition (TBAI) (25). After 
removing the contents of the tubes containing suspended 
cells for isolation of the cells that were attached to the 
tubes, 3ml of KPB 0.5M buffer with Ph=6.8 was used and 
0.25ml trypsin. The amount of cells suspended by optical 
density was measured by a spectrophotometer (UV -2802 

Unico) at a wavelength of 490nm. All tests were repeated 
for 2 bacterial strains and the mean of measurements was 
expressed in 2 replicates (26).

Statistical analysis 
In this study, data analysis and statistical analysis of 
data were performed using SPSS22 software. Spearman 
statistical test to examine the correlation between 
quantitative variables and Independent sample-T test to 
compare the mean of quantitative variables in two groups 
and One Way ANOVA test followed by a Sidak test to 
compare the mean of quantitative variables in the control 
group with each of the test groups were used.

Results

MIC 
After 24 hours of incubation, tubes containing different 
concentrations of curcumin and control tubes in both 
bacterial strains were examined externally, and as 
shown in Figure 1, in the Lactobacillus acidophilus strain 
examination, negative control with a completely transparent 
coating without any turbidity and positive control with a 
similar turbidity with 1µg/ml curcumin solution, and with 
increasing curcumin concentration, the turbidity of the tubes 
was reduced and in the concentrations of 250 and 500µg/
ml, completely transparent procedure with a transparency 
equal to the negative control tube was observed. In the 
strain of Streptococcus mutans, a negative control with a 
perfectly transparent procedure without any turbidity and 
positive control with a turbidity similar to that of 2 and 1µg/
ml of curcumin solution and by increasing the concentration 
of curcumin, the turbidity of the tubes was reduced and at 
250 and 500µg/ml concentrations, completely transparence 
with a transparency equal to negative control tube, was 
detected. The lowest concentration with transparent 
procedure was determined as MIC. In the study, MIC in both 
samples of Lactobacillus acidophilus and Streptococcus 
mutans was obtained in 250µg/ml. 

Evaluation of adhesion 
In the apparent examination (Figure 2) of the Lactobacillus 
acidophilus strain, no visible cells were observed in the tube 
wall after about 24 hours at a concentration of 31.25µg/
ml and higher of curcumin. In the apparent inspection 
(evaluation) of Streptococcus mutans strain, in curcumin 
concentrations of less than 125µg/ml, visible cells adhered 
to the tube wall were clearly and significantly higher than 
lactobacillus acidophilus.

In the method to evaluate the adherence (adhesion) 
by determining the optical absorption, in both bacterial 
strains, there was a high inverse correlation coefficient (-
0.93) between the adhesion and curcumin concentration 
and with increasing the curcumin concentration, the optical 
absorption was significantly reduced which indicates a 
significant reduction in adhesion (p<.001).

In the comparison between the control tube and the 
other tubes, it was observed that in both bacterial strains, 
adhesion in the tube walls was significantly less than the 
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Figure 1: Determination of MIC at different concentrations of curcumin prepared by serial dilution method. In 
curcumin concentrations of 250µg/ml and above, the transparent layer is clearly visible (a) negative control and 
curcumin solution; (b) Lactobacillus acidophilus strain; (c) Streptococcus mutans

(a) 

 
(b)

(c)

adhesion in the positive control tube and more than the cells 
adhering to the negative control wall. In The Lactobacillus 
acidophilus strain, the mean of optical absorption of cells 
adhering to the test tube wall (Figure 1), showed a significant 
statistical difference in the concentrations of less than 4 µg/ml of 
the curcumin solution with the negative control group (p<0.001). 
While there was no significant difference (p<0.05) comparing the 
concentrations equal to and above the concentration of 4 µg/
ml with the negative control group. Concentrations of less than 
of 2µg/ml curcumin solutions showed no significant statistical 

difference (p<0.05) compared to positive control, indicating a 
significant decrease in the binding of bacterial cells by increasing 
the concentration of curcumin.

In Streptococcus mutans strain, the comparison of curcumin 
concentration and control group at concentrations less than 
125µg/ml showed significant differences with the negative 
control group, and the difference was significant (p<0.001) at 
concentrations ranging from 4 to 1 µg/ml, and with increasing 
concentrations, there is less difference. The difference in 
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Figure 2: The adhered (sticking) cells in test tubes wall in various concentrations of curcumin. (a) 
Streptococcus mutans: Curcumin at a concentration of 125 µg/ml and above caused adhesion inhibition on 
the surfaces of the test tube (b) Lactobacillus acidophilus: Curcumin at a concentration of 31.25 µg/ml and 
more caused adhesion inhibition tested on the test tube surfaces.
(a) 

 
(b)

Graph 1: The comparison of the adhesion based on the mean optical absorption in Streptococcus mutans and 
Lactobacillus acidophilus. The horizontal line shows the mean optical absorption in the negative control group. * 
Significant difference with negative control group with (p<0.05) ** : Significant difference with negative control group 
with (p<0.001) in curcumin concentration less than 8 µg/ml and less than 2 µg/ml  in strains of Streptococcus mutans 
and Lactobacillus acidophilus, the absorption rate was significantly higher than the negative control group.
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concentrations of 8 to 62.5µg/ml of curcumin solution with 
negative control group was significant (p<0.05).

Concentrations of 8-1 µg/ml of curcumin solution (p<0.001) 
showed a significant difference compared to the positive 
control group, while at a concentration of 16 to 125 µg/ml  
of curcumin, this difference wasn’t statistically significant 
(p<0.05) which is indicative of a significant reduction in the 
binding of bacterial cells by increasing the concentration 
of curcumin.

The comparison between Streptococcus mutans and 
Lactobacillus acidophilus showed no significant difference 
(p<0.05) between the two bacterial strains.

Discussion

Considering the polymicrobial nature of the dental 
caries (27) and the major role of two bacterial strains 
of Streptococcus and Lactobacillus acidogenesis in its 
pathogenesis (4), the study of pathogenicity of these 
microbial species is of particular importance. Adhesion of 
microbial cells to surfaces and aggregation of these cells 
are a key step in the formation of multilayer cell clusters 
(biofilms). In this regard, adhesion is considered as one 
of the major factors of pathogenicity (28). Based on the 
results of this study, curcumin was found to be effective at 
certain concentrations as a polyphenolic agent with anti-
bacterial and antioxidant effects (8) on inhibiting growth 
and adherence inhibition, Lactobacillus acidophilus and 
Streptococcus mutans. This inhibitory growth in both 
bacterial strains has increased with curcumin concentration 
increase. Curcumin inhibitory effect was not statistically 
significant in comparison with the two bacterial species.

Most studies on oral cavity diseases have focused on the 
pathogens of periodontal disease, given the curcumin-
based anti-inflammatory nature. In this regard, Izui et 
al., (2005) examined the effect of curcumin on bacteria 
producing periodontal disease and showed that curcumin 
had a dose-dependent inhibitory effect on pathogen 
microorganisms at all concentrations (29).

In the year 2015, Shahzad et al. investigated the effects 
of a number of polyphenols, including curcumin, on the 
growth and biofilm formation of a number of periodontal 
microorganisms producing diseases, and it was found 
that polyphenols, including curcumin, can be considered 
as inhibitors of growth and the biofilm formation in these 
diseases (30). Similarly, in the same year, Savita and 
colleagues showed a strong anti-bactericidal effect of 
curcumin on aggregatibacter actinomycetemcomitans 
bacteria (31).

 In relation to dental caries, Hu and colleagues investigated 
the effect of curcumin on inhibiting the activity of sortase A 
produced by mutants as an enzyme involved in adhesion 
and biofilm formation, and finally, an inhibitory effect on 
adhesion was demonstrated through inhibition of enzyme 
(32), as well as Mandroli and Bhat, who investigated the 
effect of curcumin on a string of oral bacterial bacteria. In 

this study, the inhibitory effect of curcumin on all studied 
microorganisms was shown except for enterococcus 
faecalis with different minimal inhibitory concentrations 
(23).

In relation to the effect of curcumin on dental caries, studies 
have focused on inhibiting growth or microbiological 
counting cariogenic microorganisms as a factor associated 
with bacterial bioactivity. In this study, along with inhibition 
of growth the evaluation of curcumin role on adhesion as 
one the main mechanisms involved in the pathogenesis 
of decay pathogens has been considered, as well as 
the effects of various concentrations of curcumin have 
been investigated to determine effective concentrations. 
In most studies, the protective effect of polyphenols 
against mutans has been demonstrated through effects 
on metabolic activity and virulence factors, and less effect 
on bioavailability has been detected (33). However, in this 
study, a significant inhibitory effect on growth inhibition as 
a viability factor with adhesion as a pathogenic factor was 
observed.

Conclusion

The present study showed that growth inhibitory and 
binding of cariogenic pathogens in culture media (in 
vitro) with increase in curcumin concentration, and this 
inhibitory effect is reported statistically significant at some 
concentrations.

In the end, the question remains what effects curcumin 
have on decay (cariogenic) pathogens in the oral cavity? 
And what practical solutions are available to determine the 
duration of contact with pathogens with curcumin in the 
oral cavity, and that effective concentrations on pathogens 
in the culture medium, so the oral cavity will also be safe 
and effective.
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