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revealed that 58 (25.1%), 23 (10%) of IDPS 
were of moderate and high depression score 
respectively as shown in table 2. Study re-
vealed that 27 (23.3%), 13 (11.2%) of males 
IDPS were of moderate and high depression 
score respectively Study revealed that 31 
(27%), 10 (8.7%) of females IDPS were of mod-
erate and high depression score respectively. 
The authors concluded that that 58 (25.1%), 
23 (10%) of IDPS were of moderate and high 
depression score respectively. The current 
study has found that the prevalence of de-
pression by using the Columbia scale among 
secondary schools students aged (12-18) in 
Tikrit district was 81 (35.1%) %. Gender of the 
students has a significant effect on the occur-
rence of depression which is more in female.

Obeid F.A et al looked at the correlation 
between systolic myocardial velocity (Sm) 
obtained by Tissue Doppler imaging (TDI) 
and left ventricular ejection fraction (LVEF) 
measured by conventional Simpson’s meth-
od in patients with heart failure. This study 
involved 85 patients with heart failure whose 
LVEF < 50% (mean age 58 (11) years), LV EF 
measured by conventional Simpson’s meth-
od correlating with average Sm measured 
at septal, lateral, anterior and inferior side of 
mitral annulus by tissue Doppler echocardi-
ography.  The mean age of the 85 patients in 
the study was 58.48(11) years. The mean LVEF 
was 33.53 (9.94). A significant correlation was 
detected between systolic mitral annulus ve-
locity Sm and LV ejection fraction EF (R: 0.609, 
p: 0.000). LV mean Sm obtained by TDI is a pa-
rameter that is easily obtained and practical, 
can be used to evaluate LV systolic function 
in patients with HF. The authors concluded 
that the assessment of average systolic myo-
cardial velocity (Sm) could be used as an al-
ternative to LVEF. This approach may be use-
ful especially when the image quality is poor 
and maintain high accuracy in prediction LV 
systolic dysfunction.

Helvaci M.R et al ; tried to understand the saf-
est value of triglycerides in the plasma. The 
study included 669 cases (393 females), total-
ly. Mean age increased up to triglycerides val-
ue of 200 mg/dL, and there was an increase 
of triglycerides about 8.1 mg/dL for each year 
of aging. Male ratio increased parallel to in-
creased triglycerides, gradually (32.3% versus 
50.0%, p<0.001). Mean body mass indexes 
were 24.4, 27.0, 29.3, 29.9, and 30.1 kg/m2 in 
the five groups, respectively, and it was nor-
mal only in cases with the plasma triglycer-
ides values of lower than 60 mg/dL. Fasting 
plasma glucose, hypertension, diabetes melli-
tus, smoking, and chronic obstructive pulmo-
nary disease increased parallel to increased 
triglycerides, gradually, whereas low density 
lipoproteins and white coat hypertension in-
creased just up to triglycerides value of 200 
mg/dL. The greatest number of deteriora-
tions (seven components, significantly) was 
observed just during passage from the first 
into the second groups. They concluded that 

Plasma triglycerides may actually be some 
acute phase reactants indicating dissemi-
nated endothelial damage, inflammation, 
fibrosis, and eventual atherosclerosis all over 
the body. There may be some significant rela-
tionships between plasma triglycerides and 
aging, excess weight, and smoking. The great-
est number of deteriorations of components 
of metabolic syndrome were observed just 
above triglycerides value of 60 mg/dL.

Mansour, N et al; stressed that providing qual-
ity and cost-effective healthcare is a primary 
objective of healthcare systems globally. 
Published literature shows that healthcare 
quality is greatly dependent on the wellbe-
ing of physicians; however, the latter has 
been scarcely reported among the key per-
formance indicators (KPIs) of healthcare sys-
tems and perhaps has not received the need-
ed attention from both healthcare systems 
and physicians. Recent literature reports that 
physicians’ burnout rates and depression 
disorders have reached alarming levels that 
necessitate immediate attention and inter-
vention by the healthcare systems at large. In 
parallel, there is growing evidence pertaining 
to the positive impact of developing leader-
ship qualities, self-awareness, and embrac-
ing technology on physicians’ wellbeing and 
overall performance. Such educational and 
training programs help them identify their 
personal and professional goals and even-
tually work towards achieving them. Thus, 
a Leadership Programs for Academic Physi-
cians and Scientists (LeAPS) has been devel-
oped at the Faculty of Medicine and Medical 
Center at the American University of Beirut 
aiming at improving physicians’ wellbeing 
through developing their self-awareness, 
augmented/artificial intelligence (AI) and 
leadership competencies.
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This is the tenth issue this year that has vari-
ous papers dealing with anemia, depression , 
community issues and leadership strategies. 

Shati A did  a retrospective study to explore 
the prevalence of anemia among children 
done in Muhayel, Aseer region which lo-
cated at the southwestern of Saudi Arabia. 
The study population included all children 
aged 6 month to 59 month seen in emer-
gency room (ER) and underwent sampling 
for complete blood count for whatever the 
reason. Hemoglobin level (Hb), mean cor-
puscular volume (MCV) and mean corpus-
cular hemoglobin (MCH) where taken.The 
study included 1,033 children aged between 
6 and 59 months with a mean of 27.81±13.9 
months. More than half of them were males 
683 (66.1%).   The prevalence of anemia was 
29.3%; mostly mild 254(24.6%) or moderate 
48(4.6%). Severe anemia was observed only 
in 1 child representing 0.1% of the sample. Mi-
crocytic hypochromic anemia was observed 
among 36.0% of the study sample, based on 
the WHO cut of levels of MCV and MCH. The 
author concluded that anemia, particularly 
microcytic hypochromic anemia is relatively 
still a public health problem among children 
in Saudi Arabia, despite the improvement in 
socio-economic status. Further research is 
recommended for deep investigation of the 
underlying factors, particularly nutritional 
habits.

Ahmed N.A et al, attempt to evaluate  the 
prevalence of depression in secondary 
schools students in Tikrit city. This is a de-
scriptive study with analytic component car-
ried out on secondary schools, students in 
Tikrit district. Questionnaire were presented 
to all students in the schools that day, in 
the classroom, depending on the help and 
cooperation of the school’s administration 
and teachers during spare time. The students 
filled out the questionnaires after explana-
tion of each item by the researcher in about 
35 minutes and returned them to researcher 
at the end of the session. Study revealed 
that 31 (19.4%), 19 (11.9%) of males and 
91(56.9%), 30 (18.8%) are of females were of 
moderate and high depression score. Study 
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Abstract

Background: Anemia among children represents a 
major public health problem all over the world, and 
particularly in developing countries. The aim of this 
study was to determine the magnitude of anemia 
in general, and microcytic hypochromic anemia in 
particular, among Saudi children aged 6 months to 
5 years of age in Muhayel City and also to com-
pare the prevalence according to children’s age and  
gender. 

Subjects and Methods: This was a retrospective 
study to explore the magnitude of anemia among 
children in Muhayel City, Aseer region which is locat-
ed in the southwestern region of Saudi Arabia. The 
study was done in a government hospital. The study 
population included all children aged 6 months to 59 
months seen in the emergency room (ER) and who 
underwent sampling for complete blood count for 
whatever the reason. Hemoglobin level (Hb), mean 
corpuscular volume (MCV) and mean corpuscular 
hemoglobin (MCH) were taken. 

Results: The study included 1,033 children aged  
between 6 and 59 months with a mean of 
27.81±13.9 months. More than half of them were 
males 683 (66.1%). The prevalence of anemia 
was 29.3%; mostly mild 254 (24.6%) or moderate 
48 (4.6%). Severe anemia was observed only in 1 
child representing 0.1% of the sample. Microcytic  
hypochromic anemia was observed among 36.0% 
of the study sample, based on the WHO cut off  
levels of MCV and MCH.

Conclusion: Anemia, particularly microcytic  
hypochromic anemia is relatively still a public 
health problem among children in Saudi Arabia, 
despite the improvement in socio-economic status.  
Further research is recommended for deep  
investigation of the underlying factors, particularly 
nutritional habits.

Key words: anemia, microcytic, hypochromic, 
preschool, Saudi Arabia
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Introduction

The World Health Organization report (1993-2005) 
revealed that children of preschool age represent 47.4% 
of anemic patients worldwide, [1] which represents a major 
public health problem all over the world, and in particular 
in developing countries.[1-3]

The most common cause of anemia is nutritional due to 
deficiency of some micronutrients such as iron, folate, 
vitamin B12, and protein.[4]

Most anemia cases develop gradually and progressively 
and are due to iron deficiency. In early childhood bad 
feeding habits, especially during the weaning period, 
exacerbate the problem. Anemia frequently develops as 
breast milk is replaced by foods that are poor in iron and 
other nutrients, including vitamin B12 and folic acid. Low 
oxygenation of brain tissues, a consequence of anemia, 
may lead to impaired cognitive function, growth and 
psychomotor development, especially in infants. Children 
under five years old and pregnant women have greater 
susceptibility to anemia because of their increased iron 
requirements due to rapid body growth and expansion of 
red blood cells.[5-8]

Preschool children have the highest risks of anemia as a 
result of their physiological vulnerability and greater liability 
of infection.[9]  Iron deficiency is the main type of anemia 
among preschool children[10]  and is primarily due to 
increased iron requirements as they grow.[11]  Moreover, 
iron is likely to be inadequate in children’s diets, particularly 
if parents are unaware of the need for iron intake.[5-12]

Anemia has adverse outcomes on the health of 
preschool children, including impacts on cognitive 
development, physical growth, immunity and school 
performance.[13,14]

As the prevalence of anemia in Saudi preschool children 
has not been recently studied and because of  the rapid 
economic changes in the Kingdom of Saudi Arabia in 
socioeconomic and lifestyle of the Saudi community in 
recent decades, this study was carried out to determine 
the prevalence of anemia in preschool age children in 
Muhayel - a low attitude area- and also to compare the 
prevalence between different age groups; 6-23 months to 
24-48 months and to 49-59 months, as well as to determine 
the prevalence of microcytic hypochromic anemia among 
the whole group based on MCV and MCH and for different 
subgroups.

Subjects and methods

This was a retrospective hospital record-based study 
done at Muhayel in Aseer region which is located at the 
southwestern region of Saudi Arabia. This study was done 
in the government hospital in the low altitude area. The 
study population included all children aged 6 months to 
59 months seen in the emergency room (ER) between 1 
January 2018 to 31 December 2018 and who underwent 
sampling for complete blood count for whatever the reason. 

Exclusion criteria were all patients with sickle cell anemia, 
thalassemia, those with acute blood loss or hemolysis, 
and those with chronic diseases such as chronic kidney, 
liver diseases or chronic cyanosis. 

Data about child age, sex and area of living were 
collected from the ER records which usually contain all 
personal data about patients and acute diagnosis and 
underlying disease if present. Hemoglobin level (Hb), 
mean corpuscular volume (MCV) and mean corpuscular 
hemoglobin (MCH) were taken. Hemoglobin of patients 
from high altitude areas were subtracted by 0.8 mg as per 
WHO recommendation.[15]

Normal values for hemoglobin was >= 11 gm/dl, 10-10.9 
gm/dl was considered as mild anemia, 9.9- 7 gm/dl   was 
considered moderate anemia and <7 gm/dl was regarded 
as severe anemia. Regarding MCV,   low level was defined 
as the following: 6 months - 24 months < 70; 25 months 
- 48 months  <73 and 49 - 59 months <75 and for MCH,    
low is defined as the following: 6 - 24 months <24 and 25 
- 59 months < 25.[15]

Results

This study utilized data from 1,033 Saudi children in the 
age group of 6-59 months across Muhayel City, Aseer 
Region of Saudi Arabia. From a total of 1,033 children, 
683 (66.1%) of them were males and 350 (39.9%) were 
females as shown in Table 1.

Table 2 shows the demographic factors associated with 
anemia among the selected Saudi children for this study, in 
different age groups. From the 567 children 6-24 months, 
a number of 185 (32.6%) experienced mild anemia, 40 
(7.1%) experienced moderate anemia and only 1 (0.2%) 
child experienced severe anemia. 

Multivariate analysis showed the children between 25 
months to 48 months of age had a lower risk of having 
anemia. A number of 60 children (16.1%) had mild anemia, 
5 children (1.3%) had moderate anemia and none of them 
had severe anemia.

Children more than 48 months of age had the lowest risk 
of having anemia with 9 children (9.7%) who suffered mild 
anemia, 3 children (3.2%) who suffered moderate anemia 
and none suffered severe anemia.

Out of the 1,033 Saudi children 6-59 months of age, most 
of them did not have anemia (730 children, 70.66%), 
254 (24.57%) children experienced mild anemia and 48 
(4.64%) children had moderate anemia. Only 1 (0.09%) 
child suffered severe anemia.

In terms of gender, there were more male children who had 
anemia (683 males, 66.1%) compared to female children 
(350 females, 33.9%)

Figure 1 shows the prevalence of microcytic hypochromic 
anemia among the selected participants in Muhayel. 
A total of 620 children had microcytic anemia, 575 had 
hypochromic anemia, and 373 had microcytic hypochromic 
anemia.
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Table 1: Demographic characteristics of the Saudi Children (participants)

Table 2: Demographic factors associated with anemia among Saudi children 6-59 months in Muhayel, Aseer 
Region of Saudi Arabia. (N = 1,033)

* Based on WHO hemoglobin concentration cut off levels

Table 3: Demographic factors associated with microcytic hypochromic anemia among children 6-59 months, 
Abha and Khamis Mushayt cities, Saudi Arabia. (N = 1,033)
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Discussion

This study was undertaken to determine the magnitude of 
anemia among Saudi Arabia children aged 6 months to 5 
years in Muhayel, Aseer Region of Saudi Arabia. Anemia 
was found among 29.33% of children. This is comparatively 
lower than the national prevalence which is 44% according 
to the EDHS findings in 2011.[16] Prevalence of anemia 
varied as reported from several developing countries. In 
2008, it was 16.1% in the Philippines.[17] Another study in 
Tanzania  showed it was 87%.[18] This level of prevalence 
is classified as a moderate public health problem according 
to the World Health Organization.[19] The observed 
magnitude of anemia in our study was lower than the 
estimated global anemia prevalence which is 47.4%.[20]

It is evident in this study that occurrence of anemia varied 
with age. The occurrence of anemia in children 6 months 
to 24 months is the highest. The magnitude of the problem 
in children aged 24 months and below may be associated 
with increased demand of iron due to fast growth, early 

weaning and scarcity of foods rich in iron. Iron intake is also 
likely to improve with age as a result  of more varied diet, 
including the introduction of food rich in iron.[21] These 
factors are usual in this age group. Neves who studied 
anemia in children 6-24 months of age in Belem, and Para 
in Brazil found a prevalence      of 55.1%.[22] In this study, 
226 (39.85%) children had anemia which is higher than in 
those aged 48 months and above (12 children, 12.90%). 
This result is similar to study findings conducted in Ethiopia 
(2007), Brazil (2010), and Bangladesh (2010).[23-25] 
Another study conducted by Magalhaes in Africa reported 
the same trend of anemia prevalence by age.[10]

The observed magnitude of anemia in this study decreased 
with children’s age. It decreased among children aged 25 
months to 48 months (65 out of 373, 17.42%). A study 
conducted in Nigeria had the same result. [26] This may 
be associated with lower iron requirements per kilogram 
of body weight related to decreasing growth rate and the 
shifting from complementary foods to table foods [17, 26, 
27].

ORIGINAL CONTRIBUTION

Figure 1: Prevalence of microcytic hypochromic anemia among children 6-59 months in Muhayel City, Aseer 
Region of Saudi Arabia 
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In this study one of the factors associated with anemia is 
the gender. More male children (66.1%) acquired anemia 
compared to female children (39.9%). Other authors also 
reported that anemia is more common in boys. [28 , 29 ]  It 
may be because boys grow faster compared to girls which 
results in a high demand of iron that cannot be met by 
diet alone. A comparable observation was made in African 
countries like Ghana and Malawi.[ 30 - 32 ]  Some authors 
found in their studies that there is no association between 
anemia and gender.[ 33 - 34 ]  However, further studies are 
necessary to better understand the relationship between 
anemia and gender. 

An important limitation of the present study is that the 
study population included children visiting the ER at 
a hospital. This may reduce the generalizability of the 
results. Nevertheless, results of this study can generate 
ideas to develop interventions that can combat anemia. 
The government should focus on providing information 
about adequate nutrition among children. The results 
emphasize the importance of evaluating the overall 
nutritional status of the participants. Interventions like 
iron supplementation and nutritional education should 
be encouraged to decrease the prevalence of anemia in 
children 6 months to 5 years of age.
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Abstract

Background: We tried to understand the safest  
value of triglycerides in the plasma.

Methods: Patients with plasma triglycerides values 
lower than 60 mg/dL were collected into the first, 
lower than 100 mg/dL into the second, lower than 
150 mg/dL into the third, lower than 200 mg/dL into 
the fourth, and 200 mg/dL and greater into the fifth 
groups.

Results: The study included 669 cases (393  
females), totally. Mean age increased up to  
triglycerides value of 200 mg/dL, and there was 
an increase of triglycerides about 8.1 mg/dL for 
each year of aging. Male ratio increased paral-
lel to increased triglycerides, gradually (32.3%  
versus 50.0%, p<0.001). Mean body mass indexes 
were 24.4, 27.0, 29.3, 29.9, and 30.1 kg/m2 in the 
five groups, respectively, and it was normal only in  
cases with the plasma triglycerides values of lower 
than 60 mg/dL. Fasting plasma glucose, hyper-
tension, diabetes mellitus, smoking, and chronic 
obstructive pulmonary disease increased paral-
lel to increased triglycerides, gradually, whereas 
low density lipoproteins and white coat hyperten-
sion increased just up to triglycerides value of 200  
mg/dL. The greatest number of deteriorations (seven 
components, significantly) was observed just during 
passage from the first into the second groups.

Conclusions: Plasma triglycerides may actually be 
some acute phase reactants indicating disseminat-
ed endothelial damage, inflammation, fibrosis, and 
eventual atherosclerosis all over the body. There 
may be some significant relationships between 
plasma triglycerides and aging, excess weight, and 
smoking. The greatest number of deteriorations of 
components of metabolic syndrome were observed 
just above triglycerides value of 60 mg/dL.

Key words: Triglycerides, acute phase reactants, 
smoking, excess weight, aging, chronic endothelial 
damage, accelerated atherosclerosis
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Introduction

Chronic endothelial damage may be the most common 
type of vasculitis and the leading cause of aging and death 
in human beings (1-4). Much higher blood pressure (BP) 
of the afferent vasculature may be the major underlying 
cause by inducing recurrent injuries on endothelium, and 
probably whole afferent vasculature including capillaries 
are mainly involved in the process. Therefore the term 
of venosclerosis is not as famous as atherosclerosis 
in the literature. Secondary to the chronic endothelial 
damage, inflammation, edema, and fibrosis, vascular 
walls thicken, their lumens narrow, and they lose their 
elastic nature which reduces blood supply to terminal 
organs and increases systolic BP further. Some of the 
well-known components of the inflammatory process are 
physical inactivity, animal-rich diet, overweight, smoking, 
alcohol, hypertriglyceridemia, hyperbetalipoproteinemia, 
dyslipidemia, impaired fasting glucose, impaired glucose 
tolerance, white coat hypertension (WCH), and chronic 
inflammatory processes including rheumatologic disorders, 
chronic infections, and cancers. Some of the irreversible 
consequences of the chronic inflammatory process 
include obesity, hypertension (HT), diabetes mellitus 
(DM), cirrhosis, peripheric artery disease (PAD), chronic 
obstructive pulmonary disease (COPD), chronic renal 
disease (CRD), coronary heart disease (CHD), mesenteric 
ischemia, osteoporosis, and stroke (5-7). Although early 
withdrawal of the causative factors may delay terminal 
consequences, after development of cirrhosis, COPD, 
CRD, CHD, PAD, or stroke, endothelial changes cannot 
be reversed completely due to their fibrotic nature. The 
underlying causes and terminal consequences were 
researched under the titles of metabolic syndrome, aging 
syndrome, or accelerated endothelial damage syndrome 
in the medicine, extensively (8-11). Although its normal 
limits have not been determined clearly yet, higher plasma 
triglycerides may be significant indicators of the metabolic 
syndrome (12). Due to the strong association between 
higher plasma triglycerides and prevalence of CHD, Adult 
Treatment Panel (ATP) III adopts lower cutpoints for 
triglycerides abnormalities than did ATP II (13, 14). Although 
ATP II determined the normal triglycerides value as lower 
than 200 mg/dL in 1994, World Health Organisation in 
1999 (15) and ATP III in 2001 reduced its normal limit as 
lower than 150 mg/dL (14). Although these cutpoints are 
usually used to define limits of the metabolic syndrome, 
there are suspicions about the safest upper limits of 
plasma triglycerides in the medical literature. Beside that, 
smoking may be found among one of the most common 
causes of vasculitis all over the world. It is a major risk 
factor for the development of atherosclerotic endpoints 
including CHD, PAD, COPD, cirrhosis, CRD, and stroke 
(16, 17). We tried to understand the safest value of plasma 
triglycerides according to some known components of the 
metabolic syndrome in the present study.

Material and Methods
 
Chronic endothelial damage may be the most common 
type of vasculitis and the leading cause of aging and death 
in human beings (1-4). Much higher blood pressure (BP) 
of the afferent vasculature may be the major underlying 
cause by inducing recurrent injuries on endothelium, and 
probably whole afferent vasculature including capillaries 
are mainly involved in the process. Therefore the term 
of venosclerosis is not as famous as atherosclerosis 
in the literature. Secondary to the chronic endothelial 
damage, inflammation, edema, and fibrosis, vascular 
walls thicken, their lumens narrow, and they lose their 
elastic nature which reduces blood supply to terminal 
organs and increases systolic BP further. Some of the 
well-known components of the inflammatory process are 
physical inactivity, animal-rich diet, overweight, smoking, 
alcohol, hypertriglyceridemia, hyperbetalipoproteinemia, 
dyslipidemia, impaired fasting glucose, impaired glucose 
tolerance, white coat hypertension (WCH), and chronic 
inflammatory processes including rheumatologic disorders, 
chronic infections, and cancers. Some of the irreversible 
consequences of the chronic inflammatory process 
include obesity, hypertension (HT), diabetes mellitus 
(DM), cirrhosis, peripheric artery disease (PAD), chronic 
obstructive pulmonary disease (COPD), chronic renal 
disease (CRD), coronary heart disease (CHD), mesenteric 
ischemia, osteoporosis, and stroke (5-7). Although early 
withdrawal of the causative factors may delay terminal 
consequences, after development of cirrhosis, COPD, 
CRD, CHD, PAD, or stroke, endothelial changes cannot 
be reversed completely due to their fibrotic nature. The 
underlying causes and terminal consequences were 
researched under the titles of metabolic syndrome, aging 
syndrome, or accelerated endothelial damage syndrome 
in the medicine, extensively (8-11). Although its normal 
limits have not been determined clearly yet, higher plasma 
triglycerides may be significant indicators of the metabolic 
syndrome (12). Due to the strong association between 
higher plasma triglycerides and prevalence of CHD, Adult 
Treatment Panel (ATP) III adopts lower cutpoints for 
triglycerides abnormalities than did ATP II (13, 14). Although 
ATP II determined the normal triglycerides value as lower 
than 200 mg/dL in 1994, World Health Organisation in 
1999 (15) and ATP III in 2001 reduced its normal limit as 
lower than 150 mg/dL (14). Although these cutpoints are 
usually used to define limits of the metabolic syndrome, 
there are suspicions about the safest upper limits of 
plasma triglycerides in the medical literature. Beside that, 
smoking may be found among one of the most common 
causes of vasculitis all over the world. It is a major risk 
factor for the development of atherosclerotic endpoints 
including CHD, PAD, COPD, cirrhosis, CRD, and stroke 
(16, 17). We tried to understand the safest value of plasma 
triglycerides according to some known components of the 
metabolic syndrome in the present study.
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Results

The study included 669 cases (393 females and 276 
males), totally. The mean values of plasma triglycerides 
were 51.0, 78.2, 121.8, 174.7, and 301.7 mg/dL in the 
five groups, respectively. The mean age increased just 
up to the plasma triglycerides value of 200 mg/dL, and 
there was an increase of triglycerides, about 8.1 mg/dL for 
each year of aging up to the plasma triglycerides value of 
200 mg/dL. Male ratio increased parallel to the increased 
plasma triglycerides values, gradually (32.3% versus 
50.0%, p<0.001). BMI increased just up to the plasma 
triglycerides value of 150 mg/dL, significantly. Beside that 
the mean BMI values were 24.4, 27.0, 29.3, 29.9, and 30.1 
kg/m2 in the five study groups, respectively. In other words, 
only the cases with the plasma triglycerides values of 
lower than 60 mg/dL had a normal mean BMI value. FPG, 
HT, DM, and COPD increased parallel to the increased 
plasma triglycerides values, gradually whereas LDL and 
WCH increased just up to the plasma triglycerides value 
of 200 mg/dL. Prevalence of smoking increased parallel 
to the increased plasma triglycerides values, gradually 
(16.9% versus 39.1%, p<0.001). Interestingly, the most 
significant increase of smoking was seen just after the 
plasma triglycerides value of 200 mg/dL, and there was 
not any significant effect of aging or excess weight on 
these patients. On the other hand, the greatest number 
of deteriorations (seven components, significantly) was 
observed during passage from the first into the second 
groups of the study cases. Whereas just six components 
deteriorated during passage from the second into the 
third groups, significantly. Three components deteriorated 
during passage from the third into the fourth, and four 
components deteriorated during passage from the fourth 
into the last groups, significantly (Table 1).

Discussion

Excess weight may lead to both structural and functional 
abnormalities of many organ systems in the body. Adipose 
tissue produces leptin, tumor necrosis factor-alpha, 
plasminogen activator inhibitor-1, and adiponectin-like 
cytokines which act as acute phase reactants in the plasma 
(22, 23). Excess weight-induced chronic low-grade vascular 
endothelial inflammation may play a significant role in 
the pathogenesis of accelerated atherosclerotic process 
all over the body (1, 2). Additionally, excess weight may 
cause an increased blood volume as well as an increased 
cardiac output thought to be the result of increased oxygen 
need of the excessive fat tissue. The prolonged increase 
in the blood volume may lead to myocardial hypertrophy 
terminating with a decreased cardiac compliance. Beside 
that, the prevalence of high FPG and total cholesterol and 
low high density lipoproteins (HDL) increased parallel 
to the higher values of BMI (24). Combination of these 
cardiovascular risk factors will eventually terminate with 
an increase in left ventricular stroke work, higher risks of 
arrhythmias, cardiac failure, and sudden cardiac death. 
Similarly, the prevalence of CHD and stroke increased 
paralel to the higher BMI values in another study (25), and 
risk of death from all causes including cancers increased 

throughout the range of moderate to severe weight excess 
in all age groups (26). The relationships between excess 
weight and increased BP and plasma triglycerides values 
were described in the metabolic syndrome (12), and 
clinical manifestations of the syndrome included obesity, 
dyslipidemia, HT, insulin resistance, and proinflammatory 
and prothrombotic states (10). Similarly, prevalence of 
smoking (42.2% versus 28.4%, p<0.01), excess weight 
(83.6% versus 70.6%, p<0.01), DM (16.3% versus 
10.3%, p<0.05), and HT (23.2% versus 11.2%, p<0.001) 
were all higher in the hypertriglyceridemia group in 
another study (27). On the other hand, the prevalence 
of hyperbetalipoproteinemia were similar both in the 
hypertriglyceridemia (200 mg/dL or higher) and control 
groups (18.9% versus 16.3%, p>0.05, respectively) in the 
above study (27). Similarly, plasma LDL values increased, 
just up to the plasma triglycerides value of 200 mg/dL 
in the present study. Beside that, the mean BMI values 
increased just up to the plasma triglycerides value of 150 
mg/dL, significantly (p<0.05 for each step).

Smoking causes a chronic inflammatory process on the 
vascular endothelium, particularly on the respiratory tract 
and lungs, terminating with an accelerated atherosclerosis, 
end-organ insufficiencies, early aging, and premature 
death. Therefore smoking should be accepted as one of 
the major components of the metabolic syndrome. Strong 
and irreversible atherosclerotic effects of smoking are 
the most obviously observed in  Buerger’s disease. It is 
an obliterative vasculitis characterized by inflammatory 
changes in the small and medium-sized arteries and 
veins, and it has never been reported in the absence of 
smoking in medicine. Beside the strong and irreversible 
atherosclerotic effects of smoking, smoking in humans and 
nicotine administration in animals may be associated with 
a decreased BMI (28). Evidence revealed an increased 
energy expenditure during smoking both on rest and light 
physical activity (29), and nicotine supplied by patch after 
smoking cessation decreased caloric intake in a dose-
related manner (30). According to an animal study, nicotine 
may lengthen intermeal time and simultaneously decrease 
amount of meal eaten (31). Additionally, BMI seems to be 
the highest in former and the lowest in current smokers 
(32). Smoking may be associated with a postcessation 
weight gain (33). Similarly, although CHD was detected with 
similar prevalence in both genders in a previous study (34), 
prevalence of smoking and COPD were higher in males 
against the higher mean values or prevalence of the BMI, 
LDL, triglycerides, WCH, HT, and DM in females with CHD. 
This result may indicate both the strong atherosclerotic 
and weight decreasing roles of smoking (35). Similarly, the 
incidence of myocardial infarction is increased six-fold in 
women and three-fold in men who smoke 20 cigarettes per 
day (36). In another definition, smoking is more dangerous 
for women probably due to the associated higher BMI and 
its consequences in them. Parallel to the above results, 
the proportion of smokers is consistently higher in men 
in the literature (19). So smoking is probably a powerful 
atherosclerotic risk factor with some suppressor effects on 
appetite. Smoking-induced weight loss may be related with 
the smoking-induced vascular endothelial inflammation all 
over the body, since loss of appetite is one of the major 
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Table 1: Characteristics features of the study cases according to plasma values of triglycerides

*Nonsignificant (p>0.05)   †Body mass index   ‡Fasting plasma glucose   §Low density lipoproteins   
║White coat hypertension   **Hypertension   ***Diabetes mellitus   ****Chronic obstructive pulmonary disease
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symptoms of disseminated inflammations in the body. 
Physicians can even understand healing of patients via 
their normalizing appetite. Several toxic substances found 
in cigarette smoke get into the circulation by means of 
the respiratory tract, and cause a vascular endothelial 
inflammation until their clearance from the circulation. 
But due to the repeated smoking habit of the individuals, 
the clearance process never terminates. So the patients 
become ill with loss of appetite, permanently. In another 
explanation, smoking-induced weight loss is an indicator 
of being ill instead of being healthy (30-32). After smoking 
cessation, normal appetite comes back with a prominent 
weight gain in the patients but the returned weight is their 
physiological weight, actually.

Although the obvious consequences of excess weight 
on health, nearly three-quarters of cases above the age 
of 30 years have excess weight (37). The prevalence of 
excess weight increases by decades, particularly after the 
third decade, up to the eighth decade of life (37). So 30th 
and 70th years of age may be the breaking points of life 
for weight, and aging may be the major determiner factor 
of excess weight. Probably, partially decreased physical 
and mental stresses after the age of 30 years and debility 
and comorbid disorders-induced restrictions after the age 
of 70 years may be the major causes for the changes of 
BMI at these ages. Interestingly, the mean age and BMI 
increased just up to the plasma triglycerides values of 200 
mg/dL and 150 mg/dL, respectively, in the present study. 
So smoking remained the major causative factor for the 
hypertriglyceridemia after the plasma triglycerides values 
of 200 mg/dL. Beside that the mean BMI values were 24.4, 
27.0, 29.3, 29.9, and 30.1 kg/m2 in the five study groups, 
respectively. In other words, only the cases with the 
plasma triglycerides values of lower than 60 mg/dL had a 
normal mean BMI value. On the other hand, the mean age 
and triglycerides value of the first group were 36.1 years 
and 51.0 mg/dL, respectively. They were 41.9 years and 
78.2 mg/dL in the second, 47.1 years and 121.8 mg/dL in 
the third, and 51.3 years and 174.7 mg/dL in the fourth 
groups, respectively. In another definition, the triglycerides 
values increased about 8.1 mg/dL for each year of aging 
up to 200 mg/dL in the plasma. So aging alone may be 
another risk factor for chronic low-grade inflammation on 
vascular endothelium all over the body. In this way, we 
may estimate the approximate age of patients by using 
their plasma triglycerides values below 200 mg/dL in the 
absence of any comorbid disorder or smoking. 

Although ATP III reduced the normal border of plasma 
triglycerides as lower than 150 mg/dL in 2001 (14), whether 
or not much lower limits provide additional benefits for 
health is unclear. In the present study, prevalence of 
smoking was the highest in the highest triglycerides 
having group which may also indicate inflammatory roles 
of smoking in the metabolic syndrome, since triglycerides 
may actually be some acute phase reactants in the plasma. 
The mean FPG and BMI and prevalence of HT, DM, and 
COPD increased parallel to the plasma triglycerides values 
from the first up to the last groups, gradually. As one of our 
opinions, significantly elevated mean age by the increased 

plasma triglycerides values may be secondary to aging-
induced decreased physical and mental stresses, which 
eventually terminates with onset of excess weight and 
its consequences. Interestingly, although the mean age 
increased from the lowest triglycerides having group up 
to the triglycerides value of 200 mg/dL, it then decreased. 
The similar trend was also seen with the mean LDL value. 
These trends may be due to the fact that although the 
borderline high triglycerides values (150-199 mg/dL) is 
seen together with physical inactivity and overweight, 
the high triglycerides (200-499 mg/dL) and very high 
triglycerides values (500 mg/dL and higher) may be 
secondary to both genetic factors, smoking, and terminal 
consequences of the metabolic syndrome including 
obesity, DM, HT, COPD, cirrhosis, CRD, PAD, CHD, and 
stroke (14). But although the underlying causes of the high 
and very high plasma triglycerides values may be a little 
bit different, probably risks of the terminal endpoints of the 
metabolic syndrome do not change in them. For example, 
prevalence of HT, DM, and COPD were the highest in the 
highest triglycerides having group in the present study. 
Eventually, although some authors reported that lipid 
assessment can be simplified by measurements of total 
cholesterol and HDL (38), the present study and most of 
the others indicated a causal relationship between higher 
triglycerides and terminal consequences of the metabolic 
syndrome (39).

As a conclusion, plasma triglycerides may actually be 
some acute phase reactants indicating disseminated 
endothelial damage, inflammation, fibrosis, and eventual 
atherosclerosis all over the body. There may be some 
significant relationships between plasma triglycerides 
values and aging, excess weight, and smoking. 
Interestingly, the greatest number of deteriorations of 
components of the metabolic syndrome including mean 
age, BMI, triglycerides, LDL, WCH, HT, DM was observed 
just above the plasma triglycerides value of 60 mg/dL.
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Abstract
Introduction: Depression is one of the most  
common and important diseases that may affect each 
person’s lifetime all over the world. Depression may 
present as a chronic or recurrent type and affects 
all patient’s daily life activities, personal, and social 
functions and may end with suicide. Depression  
affects all ages, genders, and populations.  
Depression can affect the whole body, and begins 
with mood, feelings, thinking, and behaviors. In 
general depression may affect 5% of the popula-
tion at any time and affects females twice as much 
as males in adolescence. Depression in the adoles-
cent period has unique characteristics because of its  
association with major personality changes, iden-
tity separation from parents, gender appearance, 
sexuality, and early decision making. This research 
aims at evaluating the prevalence of depression in  
secondary school students in Tikrit city.

Subjects and methods: This is a study in pediat-
ric, and public health nursing and all ethical and  
administrative agreements were undertaken to 
conduct the study, from the Ministry of Education, 
and Department of education in the Tikrit Education  
Directorate. This is a descriptive study with an  
analytic component carried out on secondary school,  
students in Tikrit district. A questionnaire was  
presented to all students in the schools in the class-
room, on one day, depending on the help and co-
operation of the school’s administration and teach-
ers during spare time. The students filled out the  
questionnaires in about 35 minutes after explana-
tion of each item by the researcher and returned 
them to the researcher at the end of the session. 

Results: The study revealed that 31 (19.4%), 19 
(11.9%) of males and 91(56.9%), 30 (18.8%) are 
of females were of moderate and high depres-
sion score respectively. The study further revealed 
that 58 (25.1%), 23 (10%) of Internally Displaced  
Students (IDPS) were of moderate and high depres-
sion score respectively as shown in Table 2. The 
study revealed that 27 (23.3%), 13 (11.2%) of male 
IDPS were of moderate and high depression score 
respectively. The study also revealed that 31 (27%), 
10 (8.7%) of females IDPS were of moderate and 
high depression score respectively. 

Conclusions: The study revealed that 58 (25.1%), 
23 (10%) of IDPS were of moderate and high  
depression score respectively. The current study 
found that the prevalence of depression by us-
ing the Columbia scale among secondary schools  
students aged (12-18) in Tikrit district was 
81 (35.1%) %. Gender of the students has a  
significant effect on the occurrence of depression 
which is more in females.

Key words: IDPS student, Depression, 
Epidemiology of  Depression in IDPS in Tikrit
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Introduction

One of the common psychiatric diseases is depression, 
which is usually a disabling disorder that influences a 
patient’s work, study, family, pattern of sleeping and eating 
habits, general wellbeing and ability to enjoy life. [1-2] 
Depression  affects 7-18%  of  all people at least one time 
in their lives, before 40 years of age (3). According to the 
United Nations High Commission for Refugees  (UNHCR)  
IDPs  are persons obliged to leave their homes but  not to  
cross  an international border (). The psychosocial factors 
which  might be affected by displacement, and which 
pose  a  negative influence  on  mental health, are the 
following;  social participation and support, and feeling of 
powerlessness (5). 

There is a higher depression rate for IDPS who fled toward 
socially  and culturally  distinct  communities and  who try  
to  adapt  to  the  new  social situation after migration 
(6). The  specifics  of  IDPS  status indicate  a  particular  
vulnerability  to psychological  distress because the 
movement between  different cultures  is  a  source  of  risk  
for psychological  difficulty  in  any  case. The displaced 
persons usually have a history of exposure  to trauma,  
and are  suspended  between  a frightening past and 
an uncertain future  (7). Depression is one of four most 
prevalent psychological reactions reported  in displaced 
persons [8, 9]. 

Displaced persons have a complex state, because 
displacement in itself is a risk factor for depression, in addition 
to the trauma of the events that cause additional stressors 
that unfold and persist afterwards[10-12]. In addition to 
material and administrative hardships such as little access 
to social and medical services, bad living circumstances, 
repair or replacement of lost or damaged possessions, 
difficult processes of application for aid from governmental 
organisations, and difficulty finding employment, the loss 
of social networks and support, and routines of normal life 
can severely add to the displacement burden as social, 
economic, and psychological factors. Many researchers 
have found that post-disaster stressors may be a common 
cause of depression in populations affected by disaster 
[13,14] and, commonly, have associated stressful life 
conditions with depression [15,16].

The development of mental health problems including 
depression following displacement and traumatic events 
may vary depending not only on affected individuals’ 
characteristics but also on their communities and 
especially community social cohesion. [17-20]. Community 
Social cohesion represents the bonding between the 
person and their communities, these attachments may 
be demonstrated in feelings of belonging, willingness and 
ability to cooperate, and shared values among community 
members [21]. A few researchers, have found a relation 
between living in communities of high social cohesion and 
a lower risk of developing mental health disorders such 
as depression [22–24]. The aim of the study is to evaluate 
the prevalence rate of depression in secondary school 
students in Tikrit district. Suicide attempts and ideation form 

a dangerous public health disorder in adolescents. Suicide 
represents the third highest cause of death in adolescents 
between the ages of 10-24, standing for 12% of all reported 
deaths in this age group in 2005 in the United States. [25] 
Recent evidence indicates that adolescent suicide may 
be increasing. In addition to adolescent suicide deaths, 
suicide ideation and attempts in adolescents represent 
major problems with greater prevalence. [26]

Patients and methods 

The study was conducted at secondary schools in Tikrit 
district. A representative sample of  231  students aged 12-
18 were assessed and asked to answer the questionnaire 
that included demographic information, family history of 
depression and if they are displaced, using the Columbia 
depression scale (DISC) of -22- items. 

A formal administrative approval sheet was taken 
to conduct the study from the Ministry of Education, 
Department of Education in Tikrit Education Directorate. 
The study was carried out in the secondary schools in 
Tikrit District. This was a descriptive study with analytic 
component carried out on secondary schools, students in 
Tikrit district. Questionnaires were presented to all students 
in the classrooms in the schools that day, depending on 
the help and cooperation of the school’s administration 
and teachers during spare time. The students filled out 
the questionnaires in about 35 minutes after explanation 
of each item by the researcher and returned them to the 
researcher at the end of the session. 

Results

Study revealed that 58 (25.1%), 23 (10%) of IDPS were 
of moderate and high depression score respectively as 
shown in Table 1 and this shows that 81 (35.1%) were 
very likely to develop depression.

The study revealed that 27 (23.3%), 13 (11.2%) of male 
IDPS were of moderate and high depression score 
respectively and that 31 (27%), 10 (8.7%) of female IDPS 
were of moderate and high depression score respectively 
as shown in Table 2.  This shows that 41 (35.7%) of 
IDPS females were very likely to develop depression 
in comparison to 40 (34.5%) of male IDPS who were of 
moderate and high depression score respectively  

Suicidal thoughts were found in 29 (12.6%) of IDPs and  
suicidal attempts were found in 50 (21.6%) of IDPs. In the 
current study, 22% of IDPS students had history of suicidal 
attempt with another 13% who had history of suicidal 
ideation.   
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Table 1: Depression score among IDPS

Table: 2. Depression scores in IDPS according to gender  
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Discussion

In 2014, Iraq suffered from invasion and occupation 
of a terrorist organization to Iraqi governorates which 
obliged millions of people to be displaced to other nearby 
unaffected cities. This big population mass suddenly lost 
their houses and livelihoods and were either in camps or 
lived in a miserable situation in the cities. This put extra 
burden on the Iraqis who lived for more than 2 decades, 
in a vicious circle of sanctions, wars, and displacement 
which influenced all life, and health aspects of children, 
women, and  adolescents. [27-28]. 

The mental and psychological diseases usually occur 
gradually following interaction of multiple factors as 
conflicts and violence, continuous stresses, environmental 
factors and internal psychogenic factors that contain 
Internalizing factors (fear of new situations, sadness, 
self underestimation, hopelessness, unhappiness, many 
worries, seeming to have less fun); and Externalizing 
factors (unnecessary risky behaviours, ignoring rules, 
misunderstanding feelings of others, fights with other 
children, teased by others, blame others for troubles, refuse 
to share) (29). Iraq already had very serious problems due 
to severe deficiencies in mental and psychological health 
care services (30-31). This study revealed that 81 (35.1%) 
of IDPS students were very likely to develop depression 
and this is higher than what was found by a study in 
Tikrit with the same scale,  who found that (14.9%) had 
depression. The mass displacement and associated loss 
of family members and relatives and loss of houses and 
possessions may explain the condition (27).  

This is even higher than the Mirela Grgić study which was 
conducted five years after they had experienced traumas 
of war, where 17.9% of displaced children ages 12-15 
manifested clinically significant depression (32). This 
means that 41 (35.7%) of IDPS females were very likely to 
develop depression in comparison to 40 (34.5%) of male 
IDPS who were of moderate and high depression score 
respectively, which shows a small female predominance. 
In the current study, female to male ratio is lower than the 
Hassen AJ study who found that the ratio was (1.3:1), and 
this may be explained by long duration of displacement and 
persistent stress (27). The results of the current study are 
still lower than a study carried out in Turkish immigrants, 
which revealed a prevalence rate of depression of 36.1% 
in females and 27.9% in males) (33).
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Abstract

Background: Heart failure is a condition of high  
morbidity and mortality and its incidence is  
increasing with the aging of the population.  
Echocardiography parameters have been shown 
to correlate well with left ventricular (LV) systolic  
function.

Aim: This study sought the correlation between 
systolic myocardial velocity (Sm) obtained by  
Tissue Doppler imaging (TDI) and left ventricular 
ejection fraction (LVEF) measured by conventional 
Simpson’s method in patients with heart failure. 

Method: This study involved 85 patients with heart 
failure whose LVEF < 50% (mean age 58 (11)  years), 
with LV EF measured by conventional Simpson’s 
method correlating with average Sm measured at 
septal, lateral, anterior and inferior side of mitral  
annulus by tissue Doppler echocardiography.

Results: The mean age of the 85 patients in the 
study was 58.48 (11) years,  with 11 (12.9 %)  
female; 74 (87.1%) male. The mean LVEF was 
33.53 (9.94). A significant correlation was detected  
between systolic mitral annulus velocity Sm and LV 
ejection fraction EF (R: 0.609, p: 0.000). LV mean 
Sm obtained by TDI is a parameter that is easily 
obtained and practical, and can be used to evaluate 
LV systolic function in patients with HF.

Conclusion: The assessment of average systo-
lic myocardial velocity (Sm) could be used as an  
alternative to LVEF. This approach may be use-
ful especially when the image quality is poor and 
maintains high accuracy in prediction of LV systolic  
dysfunction.

Key words: Systolic function, myocardial velocities, 
ejection, fraction
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Background

Heart failure is a condition of high morbidity and mortality 
and its incidence is increasing with the aging of the 
population(1).  Left ventricular ejection fraction (LVEF) is 
the most widely used index to assess cardiac function in 
clinical studies(2). This is especially due to the lack of an 
ideal measure of cardiac contractility, as its measurement 
and understanding are relatively easy, LVEF has 
remained the most commonly used index. Although 
LVEF measurement has some prognostic value in certain 
situations, it is influenced by preload, post load, heart rate, 
myocardial contractility and dyssynchrony (2). 

The distribution of myocardial fibers is not uniform 
throughout the LV wall. The bundles of subendocardial 
and subpericardial muscles are arranged longitudinally, 
while the fibers located in the middle of the wall are 
aligned circumferentially. This group of muscle fibers is 
primarily responsible for LV radial axis contraction (3).  On 
the other hand, the longitudinal contraction of the cardiac 
muscles plays an important role in the pump function of 
the ventricles(4,5). As the fibers of the longitudinal axis 
at the heart base correspond to the atrioventricular ring, 
changes in the longitudinal axis can be measured by the 
movement of the atrioventricular ring(3).

Longitudinal systolic function of the myocardium can now 
be evaluated by tissue Doppler imaging (TDI). TDI is a new 
echocardiography technique that enables the evaluation 
of the global and regional LV longitudinal functions by the 
analysis of systolic and diastolic myocardial velocities 
obtained from mitral annuli and is not affected by the quality 
of the images or the geometric shapes of the left ventricle 
(6,7).  In recent years, systolic  myocardial velocity (Sm) 
obtained by TDI has been suggested to be an alternative 
method in the assessment of systolic myocardial functions 
of various cardiac diseases(8-15) and  a cutoff value of  
(S’) greater than 7.5 cm/s had a sensitivity of 79% and a 
specificity of 88% in predicting normal global function of 
LV(13). 

Objective

The objective of this study was to see whether the 
assessment of myocardial systolic velocity Sm (average) 
can be used as an alternative to ejection fraction obtained 
by Simpson’s method. The advantage of this approach is 
that Sm is not dependent on image quality and therefore 
could apply to subjects with poor image quality.   

Patients and methods

The study enrolled 85 patients with heart failure who 
presented to Algamhouria Teaching Hospital and private 
clinic between January 2016 and July 2017 with signs and 
symptoms matching the European Society of Cardiology 
Clinical Practice Guidelines for Heart Failure(16). The 
study was approved by the local ethics committee Faculty 
of Medicine and Health Sciences, University of Aden 
(REC-31-2018). 

Resting ECGs of the patients were obtained and 
echocardiographic examinations were performed on 
all patients. Exclusion criteria included inadequate 
visualization, severe renal failure, congenital heart 
disease, cor pulmonale, atrial fibrillation pacemaker and 
valvular diseases, LVEF ≥ 50%. 

Echocardiography evaluation

All echocardiography examinations were performed by an 
experienced cardiologist using standard protocol, using 
ALPINUN medical system E-CUPE 9 echocardiography 
machine with a 3.5 MHz transducer. Echocardiographic 
parameters were measured according to the American 
Society of Echocardiography(17). Values for each 
parameter were obtained by one examiner averaging 
measurements from three successive cardiac cycles. 
Left ventricular ejection fraction was measured by 2D 
echocardiography obtained by modified Simpson’s 
method from apical four- chambers view. Pulsed-wave TDI 
was performed by activating the TDI function in the same 
echocardiographic system. A 3.5 mm sample volume was 
used. In the apical four-chamber view, the TDI cursor was 
placed at the septal and lateral side of the mitral annulus 
in such a way that the annulus moved along the sample 
volume line. In the apical two-chamber view, the TDI cursor 
was placed at the anterior and inferior side of the mitral 
annulus in the same manner. Sm was measured at each 
segment and final LV mean Sm value was represented as 
the average of four sites (Figure1).  

Statistical analyses

Data were analyzed using the Statistical Package for the 
Social Sciences version 20 for Windows statistical software 
program (SPSS, Chicago, USA). Numeric variables 
were expressed as mean (±SD). Category variables 
were expressed as percentage. The Pearson correlation 
coefficient was used for analysis of linear correlation 
between variables. A P-value < 0.05 was considered 
statistically significant.

Results

The mean age of the 85 patients in the study was 58.48 
(11) years, 11 (12.9 %) female; 74 (87.1%) male. Of these 
patients, 56 (65.9%) were hypertensive, 37 (43.6%) were 
diabetic, 70 (82.4%) had a history of CAD and 61 (71.8%) 
had dyslipidemia. The mean LVEF was 33.53 (9.94).

Demographic characteristics, 2D echocardiography and 
TDI parameters for the patients with HF are given in Table 
1. 

LVEF and Sm values were found to be lower in patients 
with HF, a stronger correlation was detected between 
LVEF and Sm (R = 0.609, P < 0.0001) (Figure 2).  The 
time required to obtain LV average Sm was shorter than 
the time required calculating LVEF by Simpson’s method.

CLINICAL RESEARCH AND METHODS
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Figure 1: Recording of myocardial velocities by TDI from mitral annuli

Table 1: Demographics and Echocardiography Data

HT = hypertension; DM = diabetes mellitus; LVEF = left ventricular ejection fraction.
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Figure 2: Correlation between LV average Sm and LVEF in patients with heart failure. 
LVEF = left ventricular ejection fraction; Sm = systolic myocardial velocity

Discussion

This study is the first of its kind in Yemen that evaluates 
the relation between EF and Sm or the prediction of EF 
by Sm in patients with heart failure. Spectral TDI could 
be used as an alternative examination when EF is difficult 
to assess due to poor image. The study demonstrated a 
simple quantitative approach to predicting EF using Sm 
(average) from spectral TDI.

This study found a strong correlation between the two 
parameters EF and Sm in patients with HF. In daily clinical 
practice, LV systolic function are mostly evaluated by 
ejection fraction, which is calculated according to modified 
Simpson’s method, but this method is largely dependent 
on the quality of images and LV geometric shapes and is 
therefore technically difficult in patients with poor image 
quality. TDI method is clinically useful due to the minimal 
dependency of Sm on the image quality. In contrast, EF 
demonstrates strong dependency on the visibility of the 
endocardial contour when using Simpson’s method and 
reported to be impossible in an about half of the patients 

with acute myocardial infarction due to poor image 
quality(18). Moreover, the calculation of LVEF by this 
method is time consuming and has a high inter and intra-
observer variability (19).

The longitudinal contraction of the cardiac muscles plays 
an important role in the pump function of the ventricles (4, 
5). Longitudinal systolic function of myocardium can now 
be evaluated by TDI. TDI is a recent technique that allows 
better assessment of regional and global LV functions by 
the quantification of myocardial velocities, thereby providing 
a new way of assessing LV function (20). Assessment 
of cardiac function by TDI may be more sensitive than 
traditional methods (6,7). Thus, Sm obtained by TDI has 
been suggested to be an alternative method in recent 
years in the assessment of systolic myocardial functions 
of various cardiac diseases (8-15). In the studies so far, 
it has been demonstrated that in mixed groups, there has 
been an agreement between Sm derived from PWD-TDI 
or color Mmode TDI and LVEF obtained by radionuclide or 
echocardiographic Simpson’s method (8,15).
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In the studies conducted in patients with HF, a strong 
correlation was found between Sm and LVEF (21, 22).  A 
study done by Duzenli et al, including a large number of 
patients, evaluated the correlation between LVEF derived 
by modified Simpson’s method and Sm obtained by TDI, 
found a strong correlation in patients with HF (23).

 It was reported that in patients with HF, it has been 
shown that Sm is decreased in parallel to LVEF (24,25). 
In HF circumferential dysfunction, as well as longitudinal 
myocardial dysfunction, can account for the strong 
correlation between Sm and LVEF in these patients.

The result of this study suggests that in patients with HF 
in whom the measurement of LVEF is suboptimal because 
of poor acoustic windows and distorted LV geometry, Sm 
may be a valuable parameter to select an optimal therapy 
(pharmacological therapy, cardioverter-defibrillator 
implantation, etc). 

The findings from this study suggest that since Sm is not 
affected by the quality of the images or geometric shape 
and is more practical, it can be an alternative parameter 
to EF in identifying patients with abnormal LV systolic 
function in patients with HF.

Limitation

One important limitation of this study was that the results 
were not valid for patients with preserved EF and normal 
subject. Another limitation was the lack of subgroups with 
atrial fibrillation, conduction abnormalities, pacemakers 
and prosthetic valves, therefore we could not make any 
inferences about these specific conditions.

Conclusion

LV myocardial systolic velocities Sm (average) obtained 
by TDI, a parameter that is easily obtained and practical, 
can be used to evaluate LV systolic function in patients 
with HF. The prediction of EF by Sm (average) is a simple 
method and not time consuming.
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Abstract

Providing quality and cost-effective healthcare is a 
primary objective of healthcare systems globally. 
Published literature shows that healthcare quality is 
greatly dependent on the wellbeing of physicians; 
however, the latter has been scarcely reported 
among the key performance indicators (KPIs) of 
healthcare systems and perhaps has not received 
the needed attention from both healthcare systems 
and physicians. Recent literature reports that physi-
cians’ burnout rates and depression disorders have 
reached alarming levels that necessitate immediate 
attention and intervention by the healthcare sys-
tems at large. In parallel, there is growing evidence 
pertaining to the positive impact of developing lead-
ership qualities, self-awareness, and embracing 
technology on physicians’ wellbeing and overall per-
formance. Such educational and training programs 
help them identify their personal and professional 
goals and eventually work towards achieving them. 

 
 
 
 
Thus, Leadership Programs for Academic Physi-
cians and Scientists (LeAPS) has been developed 
at the Faculty of Medicine and Medical Center at the 
American University of Beirut aiming at improving 
physicians’ wellbeing through developing their self-
awareness, augmented/artificial intelligence (AI) 
and leadership competencies.
 
Key words: Augmented/Artificial Intelligence, 
Self-awareness, Leadership, Academic Physician 
Well-being, Burnout
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Introduction

Emotional intelligence was introduced by Goleman 
(1995) to include five dimensions: self-awareness, self-
management, self-motivation, empathy, and social skills. 
This concept has been amply discussed in the literature, 
tackling physicians’ competencies, partly referred to as 
interpersonal skills (Patterson et al. 2000, Sexson et 
al. 2001, Epstein & Hundert 2002, Randall et al. 2006). 
Emotional intelligence stands out among the supporting 
competencies that contribute to academic physicians’ 
success in performing their tripartite functions effectively 
(Daouk-Öyry et al. 2017). On the other hand, Dyrbye et 
al. (2017), Dhingra et al. (2016), and Dyrbye & Shanafelt 
(2011) reported that physicians’ burnout stems, generally, 
from work-related factors and inveterate stress at work, 
and tends to negatively affect their empathy score and their 
patients’ satisfaction; whereas, Scheepers et al. (2015) 
confirmed the positive relationship between physicians’ 
well-being, patient satisfaction, and other interpersonal 
facets of patient care. Goleman (1995) suggested that 
better self-awareness and self-management helps 
individuals be in better control of their emotions and 
feelings, and thus develop coping skills to support others 
rather than avoiding them (Smith 2007). Moreover, Ekman 
& Krasner (2017) highlighted the presence of an inverse 
relationship between burnout and empathy, as burnout 
and stress significantly contribute towards and negatively 
affect empathy. An empirical study (Daouk-Öyry et al. 
2017) revealed – in more than one area –  the need for 
developing leadership, empathy, and many other soft skills 
among physicians in order to succeed in their academic 
career. Decety & Meyer (2008) dissected the components 
and definition of empathy to include sharing emotions 
without losing oneself in the other’s experience, which 
resembles an introduction to burnout and stress. Ekman & 
Krasner (2017), Dhingra et al. (2016), Hutchinson (2013), 
and Orzech et al. (2009) suggested educating and training 
physicians on certain skills that can help them empathize 
and avoid burnout. These suggested topics include self-
awareness, emotional awareness, communication skills, 
intensive mindful training on anxiety, self-compassion and 
attention; and have been reported to enhance physicians’ 
well-being and resilience and reduce depression 
indicators.

The American University of Beirut Faculty of Medicine and 
Medical Center (FM-AUBMC) is a non-profit organization 
that provides education, research, and patient-care 
services mainly to the people of Lebanon and the Middle 
East region. It employs 379 academic physicians and 
scientists (106 females (28%) with a median age of 
44 years; 273 males (72%) with a median age of 53 
years). In 2010, a new in-house  intelligent web-based 
faculty management information system (FMIS) was 
introduced (Rahal Alameh & Mansour, 2010), aimed to 
provide faculty members and leadership with real-time 
information, services, reports, metrics, and a platform for 
decision making and collaboration. Later, the features of 
the system were improved, expanded, and consequently 
implemented as a University-wide faculty management 

information system. FMIS as such, shall be used as a 
faculty development and mentoring system, whereby junior 
faculty can define their main interests and what they want 
to achieve; accordingly, they select the required supporting 
and core competencies with their key-anchored behaviors 
and start working to develop their own professional niche, 
supported by their mentors or dedicated group of peers. 
Wulf et al. (2018) defined the role of mentor by providing 
their mentees with training opportunities and assignments 
that would help them develop their competencies and 
achieve their own goals.  

In 2016, the FM-AUBMC acquired EPIC as their new 
electronic health record (EHR), named AUBHealth 
and implemented it in November 2018. This implies 
that physicians will likely be spending more time on 
computer terminals fulfilling their required clinical 
work with patients, documenting care plans, and other 
academic responsibilities. Squiers et al. (2017), as well 
as Woolhandler & Himmelstein (2014), reported that 
increasing demand of medical bureaucracy and involving 
significant clerical and non-clinical related duties and the 
introduction of electronic health records are among the 
very work-related factors, which contribute to lower job 
satisfaction and dissociation among physicians. The work 
environment with FMIS and AUBHealth will be disruptively 
changing the workplace; thus, physicians, among other 
healthcare workers, will have to adapt to these new work 
conditions and spend more time on training to learn new 
skills required by this technology, managing and tolerating 
system errors and other related stressors. According to the 
survey conducted on users after implementing AUBHealth, 
out of 664 respondents, 79% believed that it improved the 
quality of patient care, and out of 730 respondents, 93% 
were satisfied, 92% felt supported while using the system, 
and 91% found the system easy to use (AUBHealth, 
2019).

The LeAPS Program and Physicians’ Wellness

Talih et al. (2016) reported that physicians’ burnout related 
issues have reached alarming levels among healthcare 
providers with more than 50% of physicians and 43% of 
medical students reported burnout. Ekman & Krasner (2017) 
portrayed three situations where physicians resonate the 
pain that they see and encounter daily; they mentioned 
that physicians either echo patients’ suffering with 
empathy by providing supportive communication to them, 
or, conversely, distance themselves and lose own enacted 
empathy. Accordingly, they suggested using contemplative 
science and mindfulness training to increase emotional 
awareness of physicians. Moreover, Shanafelt et al. (2012) 
stressed the importance of exercise, forming own wellness 
strategies, identifying and focusing on achieving personal 
and professional goals and nurturing religious life on own 
resilience. Developing physicians’ empathy appeared 
as a core competency for academic physicians while 
defining their multifaceted roles and expectations; these 
outcomes were presented as a value chain-model that 
aimed at providing sustainable personal and professional 
development for physicians, and business outcomes and 
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return on investment to the institution (Mansour, 2014). 
According to West et al. (2016), the combined individual-
focused and organizational strategies have a positive 
impact on reducing burnout domain scores, despite the 
fact that the actual effect has not been explored yet. 
Rahal Alameh et al. (2015) stressed the importance of 
institutionalizing the faculty development program to take 
into consideration the well-being of physicians, while 
Schonfeld & Bianchi (2016) stressed the importance 
of making work environments less depressogenic 
and reducing excessive workload. The figure below 
summarizes the dilemma of physicians’ burnout and the 
factors contributing to it as reported in the literature.

The Leadership Programs for Academic Physicians and 
Scientists (LeAPS) has been developed at FM-AUBMC 
aiming at improving physicians’ wellbeing through 
developing their self-awareness, AI, and leadership 
competencies. Acquiring these competencies is critical 
for their present and future success, in performing their 
tripartite roles in medical education, research, and 
leadership. Accordingly, physicians are expected to 
be well equipped with the required knowledge, skills, 
abilities and all other qualities to manage their emotions, 

to become more self-aware, and to remain focused in 
order to achieve their personal and professional goals. 
According to Mesko et al. (2018), the AI will ultimately 
become available as a cost-effective, efficient, rapid, and 
widespread technology to provide an evidence-based 
and affordable medical practice, and that, by taking over 
certain tasks from physicians; it is going to improve their 
doctor-patient relationship, the overall quality care, as well 
as their job environment and conditions. Miller and Brown 
(2018), on the other hand, concluded that, while medical 
students are still being taught using the stethoscope, a 
tool that was invented in 1816, practicing medicine is 
composed of series of relative diagnosis, evidence-based 
and pattern recognition, where machine learning proved 
to be faster and more accurate in recognizing these 
patterns, and thus contributing positively to patient care. 
In addition, Verghese et al. (2018) reported that AI, and by 
freeing physicians from overwhelming tasks, “could bring 
back meaning and purpose in the practice of medicine 
while providing new levels of efficiency and accuracy”, 
which in turn, give back physicians the power of serving 
as a real partner in the patient care process. Hence, AI 
will allow physicians to stop doing the redundant daily 
routine work, give them the opportunity to improve their 

Figure 1: The Dilemma of Physicians’ Burnout
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doctor-patient relationship and doctor-doctor relationships 
and patient care, increase efficiency and productivity, and 
most importantly focus on the important matters that help 
them achieve their personal and professional goals. 

Drucker (2005) emphasized the importance of knowing 
and cultivating deep understanding of oneself, developing 
oneself, managing oneself, and placing oneself where one 
can make the greatest contribution, or in brief to be your 
own chief executive officer who uses these combinations 
of strength and self-knowledge to achieve a sustainable 
excellence. Based on this argument, LeAPS helps each 
physician who signs-up for the program, understand 
one’s own strengths and weaknesses, discover how does 
she/he learn and work, discover own values, and where 
does she/he belong and can contribute. After completing 
such an exercise, LeAPS will help each physician carve 
one’s personalized plan with clear study plan and learning 
outcomes that suit their personal and professional goals 
and objectives. It allows the participant to complete the 
program at her/his own pace, using the flip e-learning 
model. Flipping between discussing the plan with an 
expert, e-learning, and assessing outcomes has been 
designed to fit physicians’ busy schedules. LeAPS as 
such, is a platform that allows physicians to cultivate 
deep understanding of oneself, carve individualized plans 
with clear goals and targets, and provide them with the 
technical tools that help them overcome challenges and 
achieve these goals as shown in Figure 2. 

LeAPS consists of two groups of competencies: core 
competencies which entail targeting building the self-
awareness, artificial intelligence, and leadership 
capabilities among participants; in addition to role-specific 
competencies targeting specific roles that suit a physician’s 
specific plans and include: a. medical education, b. 
patient-care, c. management, d. clinical research, and e. 
basic/translational research. Once physicians select their 
academic tracks, they meet with the expert to help them 
set their personal and professional specific goals and 
design the program that fits best their ability to achieve 
their respective targets. Bhatia (2018) mentioned that 
AI, has the ability to analyze big information in seconds 
and quickly correlate it against patterns; these will be 
transforming the way patient care is currently delivered 
through augmenting physicians’ capabilities and 
productivity. In the same venue, Leventhal (2017) reported 
that more than 84% of healthcare surveyed executives 
believe that AI will drastically change the way they manage 
and deal with customers, while 72% of them reported that 
they are already using virtual assistants to create better 
customer interactions. Landi (2018), on the other hand, 
reported that many forward-thinking leaders in healthcare 
business foresee that AI augmented physicians will be 
able to provide better patient-care outcomes at a lower 
cost. AI will not replace physicians; but augmented with AI, 
physicians will streamline their workflow and support their 
intelligent decision making much faster (Ahmed, 2018). 
If AI or Machine Learning is embedded into the clinical 
processes and seamlessly embraced by physicians, then, 
the perceived benefits will be realized. A typical workday 
of a radiologist operating in a tertiary healthcare center 

starts with a large number of requests from several units, 
especially the CCU, ICU, NICU, EU, etc… The majority 
of these requests, if not all - are labeled “urgent”. Using 
an AI algorithm to smartly filter such an overwhelming 
worklist, results in classifying these exams for example 
in two categories - positive or negative - by continuously 
analyzing the produced images in the background, thus 
prioritizing the reading worklist for the busy radiologist. 
The radiologist would then be able to tackle the positive 
cases first then direct his or her attention to the less urgent 
negative cases. This AI-supported workflow increases 
the radiologist’ efficiency, decreases reporting turnaround 
time, and decreases burnout through empowering the 
radiologist in making him/her in control of the worklist as 
well as through setting personalized reading priorities. 
On the other end, the referring/requesting physician 
receives the results faster; primarily the positive cases 
among them. All these factors combined together, reduce 
physicians’ stress at both requesting and reporting ends. 
Nevertheless, what are the competencies required for 
future physicians? Azar (2018) mentioned that physicians 
have no other alternative but to learn how to work with AI 
technologies, and that AI will not be replacing physicians, 
but will be replacing those who are unable to work with 
AI.  

LeAPS program, which started in 2012 as a faculty 
development initiative aiming at developing physicians’ 
business skills (Rahal Alameh et al. 2014), has evolved 
into a technology and research-based type that supports 
physicians in achieving their goals. Similarly, recent 
interventions that targeted clinicians working in ICU 
reported positive outcomes in this regard (Seaman et 
al. 2018). Ever since its establishment in 2012, coupled 
with individualized mentoring and guidance efforts by 
the faculty affairs office, faculty members have achieved 
100% success rate in faculty promotions (Figure 3; Faculty 
Affairs Office, 2018).

Using the latest IT technologies, LeAPS goals go beyond 
helping physicians achieve academic promotions; it is 
rather expected to have positive outcomes on reducing 
physicians’ burnout, to increase awareness of their areas of 
strength, weaknesses, and blind spots, and to equip them 
with the required core and role-specific competencies to 
succeed and achieve results at personal and professional 
levels. Wulf et al. (2018) reported that “a missing link in 
the development of individual faculty members is a tool to 
trigger structured reflection in competency-based domains 
relevant to growth as an academician”. 

There are arguments on restructuring medical curricula 
around AI modules - and with the inclusion of AI - to 
augment practicing physicians and prepare the future 
ones to be able to succeed amidst ever-evolving roles. 
Ramachandran (no date) said that “we need to change the 
way we think about how to approach a patient’s problem 
and shift the diagnostic and treatment process from an 
Oslerian/Hippocratic/dogmatic approach with archaic 
instruments like the stethoscope to a tech-based AI-
supported rapid solution method”. Azar (2018) mentioned 
that the skills required for admitting medical students 
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Figure 2: LeAPS Structure

Figure 3: LeAPS Core and Role-Specific Competencies

Figure 4: Promotion Success Rates at FM/AUBMC (2012-2018)
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have changed from biology and chemistry competencies, 
into mathematics and physics, to the “clinical skills” as 
family medicine for instance, is far more than accurate di-
agnosis and often involves the issues not taught in medi-
cal school. There is a repeating cycle where emphasis on 
holistic medicine and clinical medicine alternate in focus, 
as focus on one area tends to deplete the other. Hence, 
AI ought to be interwoven in the fabric of LeAPS program 
as a means of dynamically developing skills of academic 
physicians to help them replace their simple diagnostic 
tools with AI-supported solutions.  

Introducing AUBHealth and training physicians on em-
bracing it, is simply a good start to approach the ultimate 
integration of AI into the healthcare domain. Introducing 
AI-supported technologies will be the next big leap to-
wards the disruptive change in healthcare industry; it is 
all about empowering trained physicians to make smarter 
and faster decisions leading to cost-effective and better 
outcomes. Ahmed (2018) quoted B. Anderson “I think one 
of the biggest contributions deep learning / artificial in-
telligence will realistically make to me as a Radiologist 
in the near future is not directly helping with image inter-
pretation, but in bringing the relevant information out of 
the clinical information system (CIS) / electronic medical 
record (EMR) and presenting it to me in a meaningful way 
to better inform my clinical judgment” 

Augmented artificial intelligence and how it 
practically works?

The physician defines the challenges disrupting their own 
workflow and consuming time and energy. Here comes 
the role of AI to find solutions and enhance a specific time-
consuming process.  A good recent example reported by 
Ahmed (2018) is the tuberculosis screening program at 
Dubai Healthcare Authority (DHCA). For instance, busy 
radiologists are facing the daily challenge of reading 
around 5000 chest x-rays aimed to specifically diagnose 
or rule out tuberculosis (TB), which ends up being costly 
and results in physicians’ burnout. DHCA funded an AI 
project (Ahmed, 2018) to develop a TB screening algo-
rithm that is currently used across 20 healthcare centers. 
The outcomes were encouraging; image analysis and re-
porting became much faster. At the same time, physicians 
freed their time focusing on quality and more advanced 
procedures, significantly improving their turnaround times 
for validating imaging reports, positively influencing pa-
tient satisfaction scores, and reducing cost. Practically, 
how does LeAPS work in order to prepare academic phy-
sicians acquire new skills and be AI augmented? 

A physician who has declared their own primary goal and 
showed interest in developing or in becoming an AI expert 
or in building an AI model, will be assigned a mentor or a 
group of experts who are technically savvy with this area. 
They will help the concerned physician build the technical 
competency and expertise in this domain, and provide her 
or him with the training opportunities to be able to build or 
help in building such a model with assigning measurable 
outcomes to monitor their own progress down the line. 

Assessing physician’s progress occurs using the achieve-
ments and development level of required competencies 
and their relevant key-anchored behaviors to ensure that 
the concerned physician is on the right track to achieve 
their own goals. 

Artificial Intelligence is neither an on-shelf type of prod-
uct, nor a software concept that people can acquire and 
use, but rather a complex process that requires full col-
laboration between the subject matter and the AI experts. 
People fear AI due to their speculations about its role in 
disrupting the workplaces and redefining their roles in so-
ciety. However, implementing LeAPS pedagogical frame-
work through “anchoring measurements to current and 
desired future behavior allows for tactical faculty develop-
ment” (Wulf et al. 2018) helps paving the way for physi-
cians to be AI technically savvy and ready to implement 
or participate in implementing AI projects, achieve their 
own goals and promote their careers. The role of LeAPS 
in this sense is fundamental in augmenting and training 
physicians on the new set of skills required, including full 
understanding of the AI models, their roles in facilitating 
the workflows, improving efficiency, and reducing their 
stress and burnout. The following example will clarify the 
relationship between the subject matter experts and AI 
experts, and sets an example of how an AI algorithm can 
be built. 

The physician (radiologist in this case) defines the chal-
lenge disturbing own workflow, consuming time, energy, 
and leading to burnout. The AI expert collaborates with the 
physician to document and develop an algorithm based 
on deep learning concept, as a sample model, that upon 
augmenting with big-data, becomes ready to recognize 
patterns, analyze images, and generate reports for the 
radiologist’s final validation. The testing phase is the most 
critical phase for the radiologist to validate and approve 
algorithm outcomes based on comparing those results 
with those interpreted and analyzed by other radiologists; 
a concept known as double-blind reading methodology. 
Then come the verification and approval phases prior to 
launching and integrating the augmented AI solution ei-
ther with EHR or PACS systems.

Conclusion

The digital era with its innovative technologies has started 
influencing all business domains, including the healthcare 
industry. It is anticipated that preparing physicians, among 
other healthcare workers, through building augmented 
AI, leadership, and self-awareness capabilities would 
place them in a better position to be in control of their 
personal and professional experiences, prepare them to 
embrace AI and latest technologies, increase self-aware-
ness, and consequently, reduce burnout. Institutional 
intervention and physician’s buy-in have to go hand-in-
hand to embrace disruptive technologies, improve patient 
care, reduce burnout, and achieve business outcomes. 
The proposed LeAPS model represents a non-traditional 
technology and research-based institutional initiative that 
aims at helping physicians acquire certain competencies 
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Figure 5: Artificial Intelligence Model for Medical Imaging Services

that are critical for their success in their tripartite roles 
in medical education, research, and leadership. LeAPS 
as such, is a platform that allows physicians to cultivate 
deep understanding of oneself, carve individualized plans 
with clear goals and targets, and provide them with the 
technical tools that help them overcome challenges and 
achieve these goals by assuming the role of own chief 
executive officer and be in full control of their own success. 
Finally, embracing AI aims at coping with the innovative 
technologies to improve workflow processes, increase 
productivity, implement cost-effective healthcare strategy, 
and reduce physicians’ burnout. The institution, however, 
needs to maintain its focus on promoting and facilitating 
people’s communication, especially among physicians and 
healthcare workers. The institution’s support for exchange 
of ideas, discussions, and collaboration will undoubtedly 
alleviate stress and depressogenic environment and 
physicians’ burnout. Institutional leadership, as such is 
expected to focus on deploying AI to cultivate a professional 
and conducive environment that simultaneously promotes 
physicians’ productivity and all other aspects of their well-
being. 

Notwithstanding these research-reported favorable 
outcomes, there are certain limitations that ought to be 
considered before replication. Among these is the need for  
further in-depth assessment of the outcome which should 
be compared to a control group where standardization of its 

learning outcome and material contents were considered 
to be able to, identify the degree of contribution of each 
component to the program’s success.   

Finally, no one has spoken on the importance of 
physicians’ self-awareness better than McLeod (2003, p. 
2135) addressing his fellow physician-colleagues: “often 
there is a need to reexamine our life priorities, set limits 
at work, admit vulnerability, share our emotional lives, and 
appreciate the small things in our daily life that give us 
meaning and purpose.”
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Introduction

Both ultrasound and CT scanning have become 
increasingly useful in the diagnosis and management 
of conditions of the abdominal wall, particularly 
hernias. Large ventral, incisional and recurrent hernias 
remain a significant challenge despite the introduction 
of mesh, component separation and laparoscopy.  

Recurrence rates remain between 7% and 48%.
 
Abdominal wall masses may include subcutaneous 
lipomas or rarely, muscular tumours. Ultrasound may also 
diagnose ruptures of the rectus muscle from either a direct 
blow or excess effort or straining.

Hernias
 
Imaging

Both ultrasound and CT are used in the diagnosis and 
management of hernias.

An ultrasound can demonstrate small Spigelian hernias  
which are often concealed. These can even be confused 
with an inguinal hernia. They are not as useful for very 
large hernias as it is difficult to outline the whole defect.
 
The ultrasound can be used in the assessment of 
umbilical and epigastric hernias. The size of the defect 
may be relevant in deciding whether a mesh is used, thus 
facilitating an informed consent discussion regarding the 
use of mesh. It may also detect additional small epigastric 
hernias ensuring that they are not missed at surgery.  An 
emerging use of ultrasound is as a guide to the placement 
of Botox, in the management of large ventral or incisional 
hernias.

Incisional hernia coronal view
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CT SCANS
CT scans are most useful for very large ventral or 
incisional hernias, as they accurately locate and measure 
the number and size of the defects. This is not feasible 
with ultrasound alone. It is useful for the surgeon to pre-
operatively anticipate the size of the mesh required and 
the complexity of the operation.

The CT also defines the contents of the hernia, be it 
omentum, bowel or fluid. It may also be used to exclude 
other intra abdominal coexistent pathology.

Botox
A recent important innovation is the use of Botox in the 
management of large ventral hernias. Botox is injected 
under ultrasound control into the bellies of the three lateral 
abdominal wall muscles on each side, two weeks prior to 
surgery. The Botox relaxes these muscles and enables 
apposition of the rectus muscles more easily. The loss of 
domain which can impair respiration once the hernia is 
closed is also minimized because of the flaccidity of the 
lateral abdominal wall muscles from the Botox. This lasts 
for about 6 weeks. This flaccidity also reduces the risk of 
recurrence. 

It also reduces the levels of post operative pain which 
is often significant even with laparoscopic repair. The 
effect lasts for a many weeks further reducing the risk of 
recurrence

In Botox research the scan shows the 3 lateral abdominus 
muscles are lengthened considerably . This reduces the 
size of the defect to be closed. 
 

 
The Melbourne Hernia Clinic has an educational site 
devoted to hernias and office surgery. A/Prof Maurice 
Brygel also conducts skills workshops for GPS - for 
details: visit www.hernia.net.au

This is a ct sagittal view demonstrating a large incisional hernia 
extending almost to the symphyses pubis.  
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