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comparison. There were gradual and statisti-
cally significant increases in the prevalence 
of WCH beside the gradual and significant 
decreases in the sustained normotension (NT) 
from the underweight towards the normal 
weight and overweight groups. Eventually, 
only 31.8% of the overweight cases have sus-
tained NT although the very young mean age 
of them.  The authors concluded that due  to 
the gradually increased prevalence of WCH 
from the underweight towards the normal 
weight and overweight groups and the very 
low prevalence of sustained NT in the over-
weight group although the very young mean 
age of them and the already known increased 
prevalence of hypertension, impaired fasting 
glucose, impaired glucose tolerance, type 2 di-
abetes mellitus, hypertriglyceridemia, hyper-
betalipoproteinemia, dyslipidemia, coronary 
artery disease, chronic obstructive pulmonary 
disease, cirrhosis, chronic renal disease, and 
stroke and an increased all-cause mortality 
rate in the same direction, WCH may actually 
be an acute phase reactant mainly alarming 
overweight and obesity and many associated 
health problems in future.

Alqahtani Y.M et al, report an Unusual Persist-
ent Mullerian Duct Syndrome in a child in 
Abha city: A Case Report.  The authors stressed 
that Persistent Mullerian duct syndrome 
(PMDS) is a rare condition that is characterized 
by the presence of the Mullerian duct struc-
tures among phenotypically and genotypi-
cally male. It could result from insufficiency of 
Mullerian inhibiting factor (MIF) or its recep-
tors. A 9 months-old Syrian boy was admitted 
to Abha Maternity and Children Hospital with 
a previous history of huge left inguinal swell-
ing since 8 hours, vomiting 4 times, yellowish 
discharge. Routine examinations and inves-
tigations were done and the boy was diag-
nosed with left unilateral inguinal hernia with 
obstruction and during surgery left ovotestes 
with fallopian tubes and rudimentary uterus 
were detected. The histopathology showed no 
signs of malignancy. After two weeks from left 
inguinal hernia repair, the boy was presented 
with right incarcerated hernia. The boy under-
gone right inguinal herniotomy and right go-
nadopexy. During the operation, right ovotes-
tis, with vas and fallopian tube were detected. 
The tube was resected and the sac was dis-
sected, vas and vessels were secured. The boy 
had no sexual dysfunction and chromosomal 
investigation showed normal male karyotype.   
The testosterone level was less than the nor-
mal range (0.087 nmol/l).

The authors concluded that The PMDS is a 
rare condition and during early stages can’t 
be detected but the only diagnostic proce-
dure is when the children are tested for other 
diseases as hernia or cryptorchidism. The cor-
rect and early diagnosis depend on genetic in-
vestigation and endocrinology. Surgery is the 
treatment of choice.

A paper from Yemen looked at the  Prevalence 
of abdominal  obesity and its associated co-

morbid condition in  adult Yemeni people of 
Sana’a City. A sample of 118 adult Yemeni peo-
ple aged equal or over 18 years was randomly 
chosen to represent the population living in 
Sana’a City during a period of two years from 
April 2016 to April 2018. All the study group 
undergo full clinical history and examina-
tion includes measurement of BP and waist 
circumference  and the following laboratory 
investigation ( FBS ,  serum TG , HDL , and LDL 
).  the prevalence of  abdominal obesity  in 
this study was 24.5% (7.9% male and 44.2% 
female) .central obesity  in this study was sig-
nificantly correlated with age, sex  , The high-
est prevalent comorbidity in patients with ab-
dominal obesity  was high BP (41.3%), followed 
by high serum TG  (40 %), higher prevalence of 
MS (40%) , low serum HDL (37.8%) high LDL ( 
20.1% )  raised fasting blood glucose (22.1%) 
than those without abdominal obesity ( 5.5%, 
31.3%, 16.6%, 8.5%, 12.5% and increased FBS 
10% respectively . The authors concluded that 
hypertension, diabetes, dyslipidemia and MS  
are strongly correlated with abdominal obesity. 

A paper from Turkey, Lebanon and Australia 
looked at the possibility of Smoking causing 
irritable bowel syndrome.  The study included 
647 patients with the IBS and 340 control cas-
es. Mean age of the IBS patients was 41.4 years. 
Interestingly, 64.2% of the IBS patients were 
female. Prevalence of smoking was higher in 
the IBS cases (36.4% versus 20.5%, p<0.001). 
Similarly, prevalence of antidepressants use 
was higher in the IBS patients (48.0% versus 
15.5%, p<0.001). Additionally, prevalence of 
urolithiasis was also higher in the IBS group 
(23.3% versus 9.4%, p<0.001). Mean body 
mass index values were similar in the IBS 
and control groups (27.5 versus 27.7 kg/m2, 
p>0.05, respectively). Prevalence of white coat 
hypertension were also similar in them (29.3% 
versus 31.4%, p>0.05, respectively). Although 
prevalence of hypertension and diabetes 
mellitus and mean values of total cholesterol, 
triglycerides, low density lipoproteins, and 
high density lipoproteins were all similar in 
them, mean value of fasting plasma glucose 
(FPG) was significantly higher in the IBS group 
(110.1 versus 105.6 mg/dL, p= 0.013). The au-
thors concluded that IBS may be a low-grade 
inflammatory process being initiated with 
infection, inflammation, psychological distur-
bances-like stresses, and eventually terminat-
ed with dysfunctions of gastrointestinal and 
genitourinary tracts and other systems of the 
body. Although there may be several possible 
causes of IBS, smoking induced chronic vascu-
lar endothelial inflammation may even cause 
IBS. The higher FPG in the IBS patients should 
be researched with further studies.  

A paper from Scotland provides a review of 
the literature on early onset dementia. The au-
thor finds there is increasing recognition that 
EOD (Early Onset Dementia) represents an 
important social problem affecting economic 
and social impacts
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This is the third issue this year with papers 
from the region and strong collaborative 
papers across the region. 

Alzahrani AS et al; explored the effect of 
using SMBG on glycemic control among 
type 2 diabetic patients attending the 
primary health care centers in Abha city in 
the Kingdom of Saudi Arabia by comparing 
those who are monitoring themselves and 
others who are not. The study design was 
analytical cross-sectional and conducted 
through an interviewing questionnaire. The 
age of participants was 30-82 years old, with 
a mean age distribution of 57.4 years old. The 
percentages of groups doing and not doing 
SMBG were 43% and 57% respectively. The 
relationship between glycemic control and 
compliances according to SMBG shows there 
is a statistically significant relationship with 
appointment compliance among the group 
doing SMBG, and with drug compliance 
among the other group. The authors 
concluded that there is no sufficient evidence 
to show that the self-monitoring of blood 
glucose is associated with an improvement 
in glycemic control among type2 diabetics 
and it is shown that glycemic control for both 
groups that are using and not using SMBG 
is above the target .It is recommended that 
more well conducted randomized controlled 
trials should be undertaken to evaluate the 
relationship between SMBG and glycemic 
control in type 2 diabetes ,at the same time 
the current  guidelines for the use of SMBG 
among patients with well controlled non-
insulin treated type 2 diabetes need to be 
reviewed.

Helvaci MR et al, tried to understand 
significance of white coat hypertension 
(WCH), clinically.  Consecutive patients with 
underweight were taken in the first phase, 
and age-matched consecutive patients with 
normal weight, overweight, and obesity were 
taken in the second phase into the study.  
Although we were able to detect 50 cases in 
the underweight group with a mean age of 
24.7 years, we were only able to detect nine 
age-matched cases in the obesity group, 
thus the obesity group was not taken for 
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Abstract
 
Background: Diabetes mellitus (DM) is a public 
health disease needing urgent consideration; it has 
a great impact on human life in addition to being 
costly to manage. According to the current rec-
ommendations, self-monitoring of blood glucose 
(SMBG) is important in order to achieve and main-
tain glycemic control, prevent and identify hypogly-
cemia, prevent severe hyperglycemia and support 
lifestyle changes.

Methods: The objective of this study is to explore the 
effect of using SMBG on glycemic control among 
type 2 diabetic patients attending the primary health 
care centers in Abha city in the Kingdom of Saudi 
Arabia, by comparing those who are monitoring 
themselves and others who are not. The study de-
sign was analytical cross-sectional and conducted 
through an interviewing questionnaire.

Results: The age of participants was 30-82 years 
old, with a mean age distribution of 57.4 years old. 
The percentages of groups doing and not doing 
SMBG were 43% and 57% respectively. Chi square 
tests show that the relationship between glycemic 
control and SMBG is statistically significant accord-
ing to frequency and time of doing SMBG, since al-

most all of the results for the participants who do 
SMBG are above the target for glycemic control 
(>=7%). The relationship between glycemic control 
and compliance according to SMBG shows there is 
a statistically significant relationship with appoint-
ment compliance among the group doing SMBG, 
and with drug compliance among the other group.

In both groups, almost all the participants were 
above the target for control (>=7%), which means 
that there is no relationship between doing SMBG 
and better glycemic control.

Conclusion: There is not sufficient evidence to show 
that the self-monitoring of blood glucose is associat-
ed with an improvement in glycemic control among 
type 2 diabetics and it is shown that glycemic control 
for both groups that are using and not using SMBG 
is above the target. It is recommended that more 
well conducted randomized controlled trials should 
be undertaken to evaluate the relationship between 
SMBG and glycemic control in type 2 diabetes, at 
the same time the current  guidelines for the use of 
SMBG among patients with well controlled non-in-
sulin treated type 2 diabetes need to be reviewed.

Key words: Self-monitoring, blood glucose (SMBG), 
glycemic control, type 2 diabetes, comorbidities.
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Introduction

Diabetes mellitus is a group of metabolic diseases 
characterized by hyperglycemia that results from defects 
in insulin secretion, action or both(1).

Diabetes can be classified into type 1 diabetes (B-cell 
destruction usually leading to absolute insulin deficiency), 
type 2 diabetes (ranging from being characterized 
predominantly by insulin resistance with relative insulin 
deficiency to predominantly an insulin secretory defect 
with insulin resistance) and other specific types of diabetes 
(1).

Diabetes and its complications are major causes of death 
in many countries. Type 2 is the most prevalent type 
occurring in up to 91% of adults with diabetes in high-
income countries. It is estimated that 193 million people 
with diabetes are undiagnosed and they are more at risk 
of developing complications (2).

The prevalence of type 2 diabetes in Saudi Arabia is 
about 32.8%; the predicted prevalence will be 35.37% in 
2020; 40.37% in 2025 and 45.36% in the year 2030. The 
coefficient on time factor indicates that the prevalence rate 
has increased from 1982-2015 (3).

Saudi Arabia should include preventive measures against 
diabetes on a war footing basis in its national health policy 
to minimise the burden of the disease (3).

In patients with type 2 diabetes, SMBG can help to achieve 
better glycemic control, although there is not sufficient 
evidence to confirm that strict monitoring in these patients 
is associated with an improved outcome (4).
 
The outcome of several clinical studies, especially amongst 
diabetics on insulin therapy, has shown that SMBG plays a 
key role in preventing complications in the short, medium 
and long term.

According to the American Diabetes Association (ADA) and 
the National Academy of Clinical Biochemistry (NACB), 
patients and healthcare personnel should be trained on 
the appropriate use of the device, as well as on the correct 
interpretation of data (5).

In type 2 diabetes, the efficacy of frequent glucose 
measurements remains uncertain. The results of 
studies suggest that SMBG can play an important role 
in improving metabolic control if it is an integral part of a 
wider educational strategy (6).

Higher SMBG testing rates were associated with lower 
HbA1c, only when stratifying the analyses to control for 
treatment intensification (4).

A significant reduction in HbA1c levels was associated with 
Asian populations, in a small sample size, and telecare, 
and with those patients with baseline HbA1c greater than 
8.0% (7).

There was no convincing evidence to support a 
recommendation for routine self- monitoring of all patients 
and no evidence of improved glycemic control in predefined 
subgroups of patients(8).

SMBG indications can be used as a measure for acute 
correction (“primary adjustment”), if blood glucose levels 
are increased or decreased during intensive insulin 
therapy, when correction may be made with rapid-acting 
insulin or administration of carbohydrate (9). 

The OneTouch® Select Simple™ glucose meter meets 
current regulatory expectations for glucose meter 
performance (10) and consideration of personal aspects of 
daily living that impact on an individual’s ability to achieve 
their desired glycemic control(11).

Optimal glycemic control will improve long-term outcomes 
in many patients with diabetes. Tools such as new 
therapeutics and advanced technology, including highly 
accurate BGMSs, will help patients, working alongside 
their diabetes teams, to achieve the goal of improved 
glucose control (12).

The health burden due to DM in Saudi Arabia is predicted 
to rise to catastrophic levels, unless a wide-ranging 
epidemic control program is adopted, with great emphasis 
on healthy diet, including exercise and active lifestyles, and 
weight control. To properly manage DM in Saudi Arabia, a 
multidisciplinary approach is required (13).

SMBG is recommended as an essential part of daily DM 
management regardless of type and mode of treatment 
strategy of adjusting medication at monthly intervals based 
on intensified SMBG data can be adopted in conjunction 
with HbA1c results to achieve better glycemic control (14). 
According to one published study, 15.3% of people with 
type 2 diabetes practice SMBG (15).

Results of a Saudi study conclude that SMBG has 
a positive impact on glycemic control, expressed as 
decrease in HbA1c levels with time post referral(19).                                                                             
T2DM patients following SMBG have shown better lifestyle 
changes and compliance to drug therapy. It could be due to 
regular monitoring of blood glucose levels thereby patients 
became motivated and understood the importance of dietary 
changes, regular exercise and intake of antidiabetic pills in 
controlling the disease and its associated complications(19).                                                                                  
Patients following SMBG have also shown a more positive 
attitude and awareness about diabetes and risk factors 
associated with it than patients without SMBG follow-up (19). 

According to ADA, the glycemic targets are : HBA1c at 
target (defined as <7%) and not at target (defined as ≥7) 
(19). FBS at target (defined as 80-130mg/dl) and not at 
target (defined as >130mg/dl.) (20). RBG at target (defined 
as <180 mg/dl.) and not at target (defined as ≥180mg/dl) 
(20).

This study aimed to explore the effect of using SMBG on 
glycemic control among type 2 diabetic patients at Abha 
city’s PHCCs.

ORIGINAL CONTRIBUTION
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Results 
Participants were aged between 30 and 82 years old with a mean age distribution of 57.4. Males constituted 47.8% of 
the sample and females made up 52.2%. The bio-demographic characteristics of type 2 diabetic patients according to 
their self-monitoring of blood glucose status are shown in Table 1.  

Table 1: Bio-demographic characteristics of type 2 diabetic patients according to their self-monitoring of 
blood glucose status

* P < 0.05 (significant)

ORIGINAL CONTRIBUTION

Materials and methods
This research had an analytical cross-sectional study 
design to explore the effect of SMBG on glycemic control 
among type 2 diabetics in Abha city’s PHCCs by comparing 
those who are doing it and others who are not doing it.

Type 2 diabetic patients attending governmental primary 
health care centres (PHCCs), excluding those with type 1 
and gestational diabetes, made up the study population. 
There are about 10 primary health care centres in Abha city 
according to Abha sector of Aseer health affairs, serving 

about 5,000 diabetic patients. The study used STATCALC 
EPI software and the sample size was 314 calculated. The 
sample was recruited using systematic random sampling 
of patients attending the PHC.

The data were collected using a validated questionnaire 
which was distributed and initiated through an interview 
with participants. The study was approved by the ethical 
committee (institutional review board), and permission was 
granted by Aseer health affairs. Consent was obtained 
from participants verbally. Data were cleaned, coded, 
entered and analyzed using SPSS version 21.
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Table 2 reveals complications of diabetes were present in about 43.9% of the participants (46.7% among the group doing 
SMBG) with 25.4% Retinopathy (14.3% were doing SMBG and 34.7 were not), Neuropathy is about 51.4% (23.8% were 
doing SMBG and about 74% were not). About 78.3 % of participants had diabetes for five years or more (87.4% among 
those doing SMBG), the majority of treatment received was by metformin in about 82.2% of participants: 69.6% were doing 
SMBG and 91.6% were not; the lowest is glimepiride   by 5.1%. Comorbidities of diabetes were present in 51.3% of all 
participants: hypertension 50%, lipid disorders 26%, obesity 4% and others 20%.

In the group doing SMBG: 46% had comorbidities and 54% had  no comorbidities, while in the other group: 55% had 
comorbidities and 45% had no comorbidities.

Our result shows, causes of not doing SMBG were mainly because of unavailability of strips (36%) and no desire (about 
24%). 

Table 2: Diabetes data for patients according to their self-monitoring of blood glucose status

#: more than one answer was allowed
* P < 0.05 (significant)
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Table 3    shows  the number of people doing SMBG three times a day was lowest at 5.2%, and twice a day was 
highest at 45.9%, and moderately more than once   a  week by about 25%. Time of doing SMBG was before meals in 
59.3%, feeling of hypoglycemic episode 35.6% and during episode of illness 5.2%. 

The scale of was SMBG helpful shows extremely helpful in 28.9%, somewhat helpful in 40.7%, slightly helpful in 11.9% 
and not at all helpful in 0.7%.  For reason for SMBG being helpful if scale was 7 or more it indicated the  following: 
improved diabetes control (70.0%), help during episode of illness (12.7%), better to do physical activity (9.1%) and 
avoid hypoglycemia (8.    Reason for SMBG being helpful if scale is 4 or less is because it is painful 100%. Good diet 
compliance constitutes about 28 %, fair 55% and poor 18 percent  .

Good drug compliance constitutes about 54 percent, fair 45% and poor about 0.64%. Diet compliance among the 
group doing SMBG was fair (54.1%), good (40%) and poor (10%). Drug compliance among them was fair (29%), 
good (70%) and poor (1.5%), Physical activity compliance: fair in 63%, good in 24% and poor in 13% appointment 
compliance: fair in 38%, good in 61% and poor in 0.7%.

Table 3: Relationship between glycemic control and SMBG among type 2 diabetic patients

* P < 0.05 (significant)
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Table 4 shows the relationship between glycemic control and SMBG: 

In relation to glycemic control the frequency of SMBG once daily was in 26% at target, once a week in 46%  while twice 
a day, three times a day and more than once a week all were not at target 100%. Time of doing before meals was at 
target in 14% while during episode of illness and feeling of hypoglycemic episode was not at target 100%. Not all scales 
of ‘helpful’ were at target except extremely helpful 15% and somewhat helpful 9% were at target.

Findings elicit the relationship between glycemic control and compliance according to SMBG: 

Among the group doing SMBG: diet compliance was good and at target in 9%,   fair and at target in 8% and poor and at 
target 0% drug compliance: good and at target in 12%, fair, poor and at target in 0%. Physical activity compliance: good 
and at target in 16%,   fair and at target in 7% and 0 in poor, Appointment compliance: good and at target 13%, fair, poor 
and at target 0%.

Findings show that about 57% were not doing SMBG in last 6 months and only 43% were not doing SMBG in last 6 
months and only 43% are doing it.  

Table 4: Relation between glycemic control and compliance according to SMBG among type II diabetic 
patients

* P < 0.05 (significant)
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Discussion

The age of participants was from 30-82 years old with a 
mean age distribution of 57.4. Males constituted 47.8% of 
participants and females made up 52.2%, which is similar 
to some extent to the results of the Fremantle diabetes 
study (16).

There was a statistically significant difference (p <0.05) in 
all bio demographic characteristics according to SMBG, 
and only gender and marital status were insignificant (p 
>0.050), and these findings are in accordance with the 
Fremantle diabetes study(16). In terms of diabetic data, 
the duration of diabetes shows significant differences 
between the groups doing SMBG and those who were 
not (p<0.001) also in concordance with Fremantle 
diabetes study(16); all types of treatment received show 
significant differences except glibenclamide (p>0.05). The 
complications in general show an insignificant difference 
in terms of who had complications or those who were free 
of them, but among those who had complications, there 
is a significant difference with retinopathy and neuropathy 
groups rather than with nephropathy and cardiovascular 
complications.

Comorbidities with diabetes were present in 51.3% of all 
the participants; half of them had hypertension and of the 
other half, one third had a lipid disorder and one quarter 
had obesity.

Out of our participants, there were 43% self-monitoring 
blood glucose, and most of the remaining 57% were not 
doing this because of unavailability of strips and because 
they had no motivation to.

In terms of the frequency of doing SMBG, approximately 
half the participants (46%) did it twice a day, mostly before 
meals (about 60%), followed by more than once a week 
(25%) and least frequently three times a day and this is 
similar to results of the Barnard et al study (17).

About 40% of participants who indicated how helpful 
SMBG was chose ‘somewhat helpful’, 30% chose 
‘extremely helpful’ and 10% chose ‘not at all helpful’. 
Among those choosing that SMBG is helpful, 70% of them 
stated that it was because it improved diabetes control, 
while of the other group not doing SMBG who chose that 
it was unhelpful, two thirds of them because it reminded 
them of their illness and discouraged them from making 
any changes in their lifestyles, and these findings are  in 
accordance with results from the Barnard et al study(17).

All participants who did SMBG and who chose the option 
stating it was unhelpful indicated that this was because it 
is painful, also in accordance with previous study (17).

The diet, drug, physical activity and appointment compliance 
among both groups show significant differences (p<0.001), 
with good compliance being more prevalent amongst the 
group doing SMBG while there was more poor compliance 
among the other group.

The laboratory results show significant differences 
between both groups in terms of their FBS and RBS 
results (p<0.05), but not HBA1C results (p>0.05) and these 
findings are in accordance with impact of self-monitoring 
of blood glucose in the management of patients with non-
insulin treated diabetes: open parallel group randomized 
trial (18).

 In the group doing SMBG, 89% were above the target of 
control for FBS and 70% for RBS. The relationship between 
glycemic control and SMBG is statistically significant 
according to frequency of and time of doing SMBG, 
demonstrating that all of the results of the participants 
who did SMBG were above the target for glycemic control 
(>=7%). This means that doing SMBG is not currently 
associated with better glycemic control. The relationship 
between glycemic control and compliance according to 
SMBG shows there is a statistically significant relationship 
with appointment compliance among the group doing 
SMBG, and with drug compliance among the other 
group.

In both groups, almost all of them were above the target 
of control (>=7%), again meaning that, there is no relation 
between doing SMBG and better glycemic control.

The relevance of these findings will add  information similar 
to that of  most of the previous studies that concluded the  
routine using of SMBG among type 2 diabetic patients 
may be not recommended or  if it is done should be highly 
individualized.

Conclusion

According to the results of this study, there is not sufficient 
evidence to show that the self-monitoring of blood glucose 
is associated with an improvement in glycemic control 
among type 2 diabetics and it is shown that glycemic 
control for both groups that are using and not using SMBG 
is above the target. 

It is recommended that more well conducted randomized 
controlled trials should be undertaken to evaluate the 
relationship between SMBG and glycemic control in type 
2 diabetes; at the same time the current guidelines for the 
use of SMBG among patients with well controlled non-
insulin treated type 2 diabetes need to be reviewed.

References

1. American Diabetes Association. Diagnosis and 
Classification of Diabetes Mellitus. Diabetes Care. 2004; 
27 (Supplement 1): S5–10.
2. Tobergte D.R., Curtis S. IDF 2015. J Chem Inf Model. 
2013; 53 (9):1689–99.
3. Meo S.A. Prevalence and future prediction of type 2 
diabetes mellitus in the Kingdom of Saudi Arabia: A 
systematic review of published studies. 2016; (April 2015): 
2014–7.

ORIGINAL CONTRIBUTION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 11WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE10, DECEMBER 2017WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 3, MARCH 2019

ORIGINAL CONTRIBUTION

4. Murata G.H., Duckworth W.C., Shah J.H., Wendel C.S., 
Mohler M.J., Hoffman R.M. Blood glucose monitoring is 
associated with better glycemic control in type 2 diabetes: 
A database study. J Gen Intern Med. 2009; 24(1): 48–52.
5. Montagnana M., Caputo M., Giavarina D., Lippi G. 
Overview on self-monitoring of blood glucose. Clin Chim 
Acta. 2009; 402(1–2): 7–13.
6. Szymborska-Kajanek A., Psurek A., Hese R., Strojek 
K. Self-monitoring of blood glucose in treatment of type 2 
diabetes. Diabetes Res Clin Pract. 2009; 86 (SUPLL.1).
7. Garg S.K., Hirsch I.B. Self-Monitoring of Blood Glucose. 
Diabetes Technol Ther. 2016; 18 (S1): S-3-S-9.
8. Clarke S.F., Foster J.R. A history of blood glucose meters 
and their role in self-monitoring of diabetes mellitus. Br J 
Biomed Sci. 2012; 69(2): 83–93.
9. Nauck M.A., El-Ouaghlidi A., Vardarli I. Self-monitoring 
of blood glucose in diabetes mellitus: arguments for an 
individualized approach. Dtsch Arzteblatt Int. 2009; 106 
(37): 587–94.
10. Krouwer J.S. Analysis of the Performance of the 
OneTouch SelectSimple Blood Glucose Monitoring 
System: Why Ease of Use Studies Need to Be Part of 
Accuracy Studies. 2011; 5 (6): 1610–1.
11. Kerr D., Messing R., Resch A. Actionable self-monitoring 
of blood glucose: redefining the role for patients using 
multiple daily injection therapy. J Diabetes Sci Technol. 
2011; 5 (6): 1584–90.
12. Bernstein R., Parkes J.L., Goldy A., Brown D., Harrison 
B., Chu A., et al. A new test strip technology platform for 
self-monitoring of blood glucose. J Diabetes Sci Technol. 
2013; 7 (5): 1386–99.
13. Al Dawish M.A., Robert A.A., Braham R., Al Hayek 
A.A., Al Saeed A., Ahmed R.A., et al. Diabetes Mellitus 
in Saudi Arabia: A Review of the Recent Literature. Curr 
Diabetes Rev. 2015;
14. Ba-Essa E.M., Mobarak E.I., Alghamdi A., Al-Daghri 
N.M. Intensified glucose self-monitoring with education 
in Saudi DM patients. Int J Clin Exp Med. 2015; 8 (10): 
19374–80.
15. Ong W.M., Chua S.S., Ng C.J. Barriers and facilitators 
to self-monitoring of blood glucose in people with type 2 
diabetes using insulin: A qualitative study. Patient Prefer 
Adherence. 2014; 8: 237–46.
16. Davis WA, Bruce DG, Davis TM. Is self-monitoring 
of blood glucose appropriate     for all type 2 diabetic 
patients? The Fremantle diabetes study. Diabetes Care. 
2006;29 (8):1764–70.
17.  Barnard KD, Young AJ, Waugh NR. Self-monitoring 
of blood glucose - A survey of diabetes UK members with 
type 2 diabetes who use SMBG. BMC Res Notes. 2010.
18. Farmer A, Wade A, Goyder E, Yudkin P, French D, 
Craven A, et al. Impact of self monitoring of blood glucose 
in the management of patients with non-insulin treated 
diabetes: open parallel group randomised trial. BMJ. 
2007.
19. Vijayaraghavalu S et al. / Pharmacie Globale (IJCP) 
2015, 03 (01).
20. American Diabetes Association. 6. Glycemic targets: 
Standards of Medical Care in Diabetes-2018. Diabetes 
Care 2018; 41(Suppl. 1):S55–S64.



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1012 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE10, DECEMBER 2017WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 3, MARCH 2019

ORIGINAL CONTRIBUTION

White coat hypertension may actually be an acute phase 
reactant in the body

Mehmet Rami Helvaci (1) 
Orhan Ayyildiz (1) 
Orhan Ekrem Muftuoglu (1) 
Mehmet Gundogdu (1) 
Abdulrazak Abyad (2) 
Lesley Pocock (3)

(1) Professor of Internal Medicine, MD
(2) Middle-East Academy for Medicine of Aging, MD, MPH, MBA, AGSF 
(3) medi-WORLD International
 
Correspondence: 
Mehmet Rami Helvaci, MD
07400, ALANYA, Turkey
Phone: 00-90-506-4708759 
Email: mramihelvaci@hotmail.com

Received: January 2019; Accepted: February 2019; Published: March 1, 2019
Citation: Helvaci M. et al. White coat hypertension may actually be an acute phase reactant in the body. World Family 
Medicine. 2019; 17(3): 12-16. DOI:  10.5742/MEWFM.2019.93625

Abstract
 

Background: We tried to understand the  
significance of white coat hypertension (WCH), 
clinically.

Methods: We took consecutive underweight  
patients in the first phase, and age-matched  
consecutive patients with normal weight, over-
weight, and obesity in the second phase of  the 
study.

Results: Although we were able to detect 50  
cases in the underweight group with a mean age 
of 24.7 years, we were only able to detect nine 
age-matched cases in the obesity group, thus the  
obesity group was not taken for comparison. 
There were gradual and statistically significant 
increases in the prevalence of WCH beside the 
gradual and significant decreases in the sustained  
normotension (NT) from the underweight towards the  
normal weight and overweight groups. Eventually, 
only 31.8% of the overweight cases had sustained 
NT although they had  very young mean age.

Conclusions: Due to the gradually increased  
prevalence of WCH from the underweight to-
wards the normal weight and overweight groups 
and the very low prevalence of sustained NT in 
the overweight group despite their very young 
mean age and the already known increased  
prevalence of hypertension, impaired fasting glucose,  
impaired glucose tolerance, type 2 diabetes mellitus,  
hypertriglyceridemia, hyperbetalipoproteinemia, 
dyslipidemia, coronary artery disease, chronic  
obstructive pulmonary disease, cirrhosis, chronic 
renal disease, and stroke and an increased all-
cause mortality rate in the same direction, WCH 
may actually be an acute phase reactant, main-
ly alarming overweight and obesity and many  
associated health problems in future.

Key words: White coat hypertension, acute phase 
reactant, overweight, obesity
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Introduction

In recent years, overweight and obesity have become 
major health problems particularly in developed countries. 
For example, 30% of adults in the United States can be 
classified as obese (1). Overweight and obesity are 
characterized by increased mass of adipose cells that result 
from a systemic imbalance between food intake and energy 
expenditure, and they are associated with increased levels 
of inflammatory parameters and many systemic disorders 
including white coat hypertension (WCH), hypertension (HT), 
impaired fasting glucose (IFG), impaired glucose tolerance 
(IGT), type 2 diabetes mellitus (DM), hypertriglyceridemia, 
hyperbetalipoproteinemia, dyslipidemia, coronary artery 
disease (CAD), chronic obstructive pulmonary disease 
(COPD), cirrhosis, chronic renal disease (CRD), stroke, 
and an increased all-cause mortality rate (2-5). Additionally, 
obesity is highly correlated with dietary intake of increased 
calories and fat, both of which were linked to several types 
of cancers (6). For example, in a recent study performed 
among 900,000 people it  was found that obese individuals 
were more likely to die from a number of cancers including 
breast, colon, and prostate (7). On the other hand, 
cardiovascular death, myocardial infarction, and stroke 
are the most common causes of deaths particularly in the 
developed countries again, and most of them are related 
with increased blood pressure (BP) (8). Therefore BP 
control is the mainstay for prevention of cardiovascular 
deaths. But diagnosis and management of HT is difficult 
due to the fact that BP varies greatly depending on physical 
and mental stresses. WCH is a well-known clinical entity 
defined as a persistently elevated BP in the doctor’s 
office whereas normal in other conditions, and prognostic 
significance of it remains controversial (9, 10). For instance, 
it was reported in an Ohasama study that WCH is a risk 
factor for development of home HT (11). Similarly, 46.9% 
of cases with WCH versus 22.2% of cases with sustained 
normotension (NT) progressed to home HT in an eight-
year follow up study (12). So the results demonstrated that 
WCH is a transitional condition eventually terminating with 
home HT. Additionally, intima-media thickness and cross-
sectional area of carotid artery were found as similar in 
patients with WCH and HT, which were significantly higher 
than the sustained NT cases so authors concluded that 
there is target organ damage in WCH therefore it should not 
be considered as an innocent trait, clinically (13). Similarly, 
complication risks of WCH were different from subjects with 
sustained NT in another study (14). On the other hand, there 
was not any proof that WCH exhibits a clearly higher risk for 
cardiovascular events in the above 7.4-year follow up study 
(10). So most of the already performed studies about WCH 
have just focused on the progression to home HT in time or 
whether WCH causes any target organ damage or not. We 
therefore tried to understand some other possible clinical 
consequences of WCH in the present study.

Material and methods

The study was performed in the Internal Medicine Polyclinic 
of the Dumlupinar University between August 2005 and 
August 2006 in two phases. In the first phase, we took 
consecutive underweight patients between the ages of 15 
and 70 years to be able to see the possible consequences 
of weight on BP and to avoid debility induced weight loss 
in elders. In the second phase, age-matched consecutive 
cases with normal weight, overweight, and obesity were 
detected. Their medical histories including smoking 
habit and medications were learnt, and a routine check 
up procedure was performed. Current regular smokers 
at least for the last 6 months and cases with a previous 
smoking history of at least five pack-years were accepted 
as smokers, and cigar or pipe smokers were excluded. 
Insulin using diabetics and patients with devastating 
illnesses including malignancies, acute or chronic renal 
failure, chronic liver diseases, hyper- or hypothyroidism, 
and heart failure were excluded to avoid their possible 
effects on weight. Body mass index (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 underweight 
is defined as a BMI of lower than 18.5, normal weight 
between 18.5-24.9, overweight between 25–29.9, and 
obesity as a BMI of 30.0 kg/m(2) or higher (15). Office 
blood pressure (OBP) was checked after a 5-minute rest 
in seated position with the mercury sphygmomanometer 
on three visits, and no smoking was permitted during the 
previous 2 hours. A 10-day twice daily measurement of 
blood pressure at home (HBP) was obtained in all cases 
even in normotensives in the office due to the risk of 
masked HT after a 10-minute education session about 
proper BP measurement techniques (16). The education 
included recommendation of upper arm while discouraging 
wrist and finger devices, using a standard adult cuff with 
bladder sizes of 12 x 26 cm for arm circumferences up to 
33 cm in length and a large adult cuff with bladder sizes of 
12 x 40 cm for arm circumferences up to 50 cm in length, 
and taking a rest at least for a period of 5 minutes in the 
seated position before measurement. An additional 24-
hour ambulatory blood pressure monitoring (ABP) was not 
required due to the equal effectiveness of the ABP and 
HBP measurement techniques for the diagnosis of WCH 
and HT (17, 18). Eventually, HT is defined as a BP of 
135/85 mmHg or greater on mean HBP values (16). WCH 
is defined as an OBP of 140/90 mmHg or greater, but a 
mean HBP value of lower than 135/85 mmHg, sustained 
NT as an OBP of lower than 140/90 mmHg together 
with an average HBP of lower than 135/85 mmHg, and 
masked HT as an OBP of lower than 140/90 mmHg but a 
mean HBP of 135/85 mmHg or greater (16). Prevalence 
of smoking, sustained NT, WCH, and HT were detected 
in each group, and 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.
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Results

The study included 417 cases (217 females), totally. The first and second phases took periods of eight and four months, 
respectively. During the first phase, we were able to detect 50 cases (31 females) with underweight. On the other hand, 
we were able to detect just nine cases (six females) in the obesity group during the second phase therefore the obesity 
group was not taken for comparison. Despite  the nonsignificant differences according to age in between, female ratios 
were detected as 62.0% (31 cases), 53.9% (149 cases), and 40.6% (37 cases) in the underweight, normal weight, and 
overweight groups, respectively (Table 1). So there was a statistically significant (p<0.05) male predominance in the 
overweight group. Beside that there were nonsignificant differences according to the prevalence of smoking between 
the three groups. There were gradual and statistically significant increases in the prevalence of WCH beside the gradual 
and significant decreases in the sustained NT from the underweight towards the normal weight and overweight groups. 
Eventually, the prevalence of WCH reached 68.1% (62 cases) in the overweight group. In other words, only 31.8% (29 
cases) of the overweight group had sustained NT despite the very young mean age of the patients. Probably due to the 
very young mean age, there was only one case of HT among the study cases.

Table 1: Blood pressure variability of the study cases

*Nonsignificant (p>0.05)   †Normotension   ‡White coat hypertension   §Hypertension

Table 2: Comparison of the previous study cases

*Normotension   †White coat hypertension   ‡Hypertension   §Value as a result of the comparison between the sustained 
NT and HT cases   ║Nonsignificant (p>0.05)   **Impaired glucose tolerance   ***Diabetes mellitus
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Discussion

WCH is a condition characterized by elevated BP in medical 
settings combined with normal ABP or self-measured 
HBP. As already detected in some other studies (17, 18),  
both methods were equally effective for the diagnosis of 
WCH and HT. Similarly, recent HT guidelines propose 
self-measurement of HBP as an important technique to 
evaluate response to antihypertensive therapy, to improve 
compliance with therapy, and as an alternative to ABP to 
confirm or refute the WCH (19). In the above study (17), 
we observed very high prevalence of WCH in society, 
33.3% in the second, 46.6% in the third, 50.0% in the 
fourth, 48.9% in the fifth, 36.9% in the sixth, 19.2% in 
the seventh, and 8.3% in the eighth decades of life, and 
prevalence of HT initially started to be higher than 40% in 
the sixth decade, and it reached up to 75% in the eighth 
decade of life. On the other hand, the prevalence of HT 
was detected as just 3% in the third, 8% in the fourth, and 
21% in the fifth decades of life (17). The high prevalence 
of WCH in society was also shown in some other reports 
(20, 21). So as a hypothesis, we come to the result that all 
HT cases, 75% in the eighth decade of life (17), may arise 
from the previously WCH cases but WCH may actually be 
an acute phase reactant for several consequences other 
than HT alone. Although it was postulated in a recent 
review (22) that patients with WCH are characterized by 
absence of target organ damage induced by HT, absence 
of risk of future cardiovascular disease related to HT, 
and absence of lowering of BP from antihypertensive 
treatment, we evaluated WCH not as a cause of HT or 
atherosclerosis alone but as an acute phase reactant 
mainly alarming overweight and obesity and many 
associated disorders in the future, in the present study. 
When we compared the underweight, normal weight, and 
overweight groups according to BP variability, beside 
the significantly decreased prevalence of sustained NT 
from the underweight towards the normal weight and 
overweight groups, the prevalence of WCH increased in 
the same direction, significantly. Eventually, the prevalence 
of WCH reached up to 68.1% in the overweight group, and 
only 31.8% of the overweight group have sustained NT 
although their very young mean. Similarly, in the above 
study (17), we detected the prevalence of WCH as 33.3% 
even in the second, and 46.6% in the third decades of 
life (17), despite the lower prevalence of overweight and 
obesity in these age groups. On the other hand, when 
we compared the sustained NT, WCH, and HT groups in 
another study (18), WCH cases were found in between 
according to the frequencies of almost all of the following 
disorders including obesity, IGT, DM, hypertriglyceridemia, 
hyperbetalipoproteinemia, and dyslipidemia, and nearly 
all of the disorders showed a gradual and significant 
progression in frequencies from the sustained NT towards 
the WCH and HT cases (Table 2). As a surprising result of the 
above study (18), the prevalence of smoking significantly 
decreased from the sustained NT towards HT and WCH 
groups, but actually 38.8% of the sustained NT, 65.1% of 
the WCH, and 55.1% of the HT cases were female and we 
totally studied 45 smokers, 39 of those were males. So the 
highest female ratio of the WCH group showed the lowest 

smoking ratio and the lowest female ratio of the sustained 
NT group showed the highest smoking ratio. On the other 
hand, 20% and 35.5% of WCH cases in the underweight 
and the normal weight groups, respectively, may indicate 
that WCH may be an acute phase reactant influenced by 
several factors instead of BMI alone (23-25).

Authors in the Adult Treatment Panel III reported that 
some people may be classified as overweight just due 
to the larger muscular mass that may also explain the 
significant male predominance of the overweight group 
in the present study (59.3%, p<0.05). But actually most 
of them have excess body fat tissue, too, and both 
overweight and obesity predispose to CAD, stroke, 
dyslipidemia, DM, HT, and numerous other pathologies 
(15). Similarly, the differences between the normal weight 
and overweight groups according to the decreasing 
prevalence of sustained NT and increasing prevalence of 
WCH were significant in the present study (p<0.001 for 
both). So the larger muscular mass of the males probably 
does not protect them from the definition of excess weight 
according to the BMI.

Relationship between excess weight and HT is well-
described under the heading of metabolic syndrome, 
and clinical manifestations of the syndrome include 
overweight and obesity, dyslipidemia, HT, insulin 
resistance, and proinflammatory as well as prothrombotic 
states. Overweight and obesity lead to both structural and 
functional abnormalities of the cardiovascular system. In 
general, overweight and obese individuals will have an 
increased circulating blood volume as well as an increased 
volume of cardiac output, thought to be the result of 
increased oxygen demand of the extra body tissue. The 
prolonged increase in circulating blood volume can lead 
to myocardial hypertrophy and decreased compliance, in 
addition to the common comorbidity of HT. In addition to 
HT, the prevalence of high fasting plasma glucose, high 
serum total cholesterol, and low high density lipoprotein 
cholesterol, and their clustering all raised parallel to 
the increased BMI value (26). Combination of these 
cardiovascular risk factors will eventually lead to an 
increase in left ventricular stroke work  with a higher risk 
of arrhythmias, cardiac failure, and sudden cardiac death. 
The prevalence of CAD and stroke, especially ischemic 
stroke, increased parallel to the increased BMI values (27). 
The above prospective cohort study showed that the BMI 
was one of the independent risk factors of stroke and CAD 
(26). Eventually, the risk of death from all causes including 
cardiovascular diseases, cancers, or other diseases 
increases throughout the range of moderate and severe 
weight excess for both genders in all age groups (2).

As a conclusion, due to the gradually increased prevalence 
of WCH from the underweight towards the normal weight 
and overweight groups and the very low prevalence of 
sustained NT in the overweight group although the very 
young mean age of them and the already known increased 
prevalence of HT, IFG, IGT, DM, hypertriglyceridemia, 
hyperbetalipoproteinemia, dyslipidemia, CAD, COPD, 
cirrhosis, CRD, and stroke and an increased all-cause 
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mortality rate in the same direction, WCH may actually be 
an acute phase reactant mainly alarming overweight and 
obesity and many associated health problems in future.
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Abstract
 
Background: Persistent Mullerian duct syndrome 
(PMDS) is a rare condition that is character-
ized by the presence of the Mullerian duct 
structures and is phenotypically and genotypi-
cally male. It could result from insufficiency of 
Mullerian inhibiting factor (MIF) or its receptors. 

Case presentation: A 9 month-old Syrian boy was 
admitted to Abha Maternity and Children Hospi-
tal with a previous history of a huge left inguinal 
swelling since 8 hours, vomiting 4 times, and with 
yellowish discharge. Routine examinations and in-
vestigations were done and the boy was diagnosed 
with left unilateral inguinal hernia with obstruction 
and during surgery left ovotestis with fallopian 
tubes and rudimentary uterus were detected. The 
histopathology showed no signs of malignancy. Af-
ter two weeks from left inguinal hernia repair, the 
boy presented with right incarcerated hernia. The 
boy underwent right inguinal herniotomy and right  

 
 
 
 
gonadopexy. During the operation, right ovotestis, 
with vas and fallopian tube were detected. The tube 
was resected and the sac was dissected; vas and 
vessels were secured. The boy had no sexual dys-
function and chromosomal investigation showed 
normal male karyotype. The testosterone level 
was less than the normal range (0.087 nmol/l). 

Conclusion: The PMDS is a rare condition and 
during early stages cannot be detected; the 
only diagnostic procedure is when the children 
are tested for other diseases such as hernia or 
cryptorchidism. The correct and early diagno-
sis depends on genetic investigation and en-
docrinology. Surgery is the treatment of choice. 

Key words: Persistent Mullerian duct syndrome 
(PMDS), Obstructed inguinal hernia, male,  
Mullerian inhibiting factor, 
Mullerian duct derivatives. 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1018 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 3, MARCH 2019

Background

Persistent Mullerian duct syndrome (PMDS) is a rare 
condition that has presented in only 150 cases in the 
literature (1). It is characterized by the presence of the 
Mullerian duct structures and is  phenotypically and 
genotypically male but the exact etiology is still a debate. It 
could result from insufficiency of Mullerian inhibiting factor 
(MIF) or its receptors(2).

The PMD patients are supposed to have normal genitalia 
and sexual characteristics. Among males, inguinal hernia 
is characterized by descending of the testis and presence 
of inguinal hernia. The second type of PMD is ectopia and 
hernia of both testis (3, 4).

Most of the inguinal hernias present in the groin (75%). 
Hernias have many complications including obstruction of 
the bowel and strangling among older subjects(5). Also, 
ectopic testis diagnosed among PMD patient could result in 
cryptorchidism among males. The tumors of the testicular 
germ cell tumors have been reported but are very rare 
among the Mullerian duct derivatives. If the patients was 
diagnosed to be phenotypically male, tumor and PMD are 
not suspected until the time of surgery for hernia repair or 
treatment of cryptorchidism(6, 7).

Case presentation

A 9 months-old Syrian boy was admitted to Abha Maternity 
and Children Hospital with a previous history of huge 
left inguinal swelling since 8 hours, vomiting 4 times, 
yellowish discharge and these symptoms arre the most 
common symptoms of persistent inguinal hernia according 
to the literature review(6, 7). Routine examinations and 
investigations were normal. No history of medical chronic 
condition, surgical operation, allergy to medications was 
present and he was diagnosed with left unilateral inguinal 
hernia with obstruction and the patient was prepared for 
surgery. The child had urgent left inguinal herniotomy, 
gonadopexy and diagnostic laparoscopy after 3 days 
of admission. During operation there was left and right 
ovotestis with fallopian tubes and rudimentary uterus; thus 
the boy was referred for  consultation in the OPD after 2 
weeks (Figure 1). 

The histopathology of the tissue from the left fibroid and 
vas side of the testis showed normal testis composed of 
capsule, lobule and convoluted seminiferous tubules. The 
tubules were enclosed by thick basal lamina surrounded by 
muscles cells. The tubules contained spermatogenic cells 
and Sertoli cells. No malignancy was seen. At discharge, 
the HB was 9.7 mg/dl, WBCs were 6.87x103 and normal 
UE. 

After two weeks from left inguinal hernia repair, the 
boy presented with right incarcerated hernia. The boy 
underwent right inguinal herniotomy and right gonadopexy. 
During the operation, right ovotestis, with vas and fallopian 

tube were found. The tube was resected and the sac was 
dissected; vas and vessels were secured. 2 biopsies were 
taken from the vas site and the fimbrial site. 

The boy had no sexual dysfunction and chromosomal 
investigation showed normal male karyotype 46 XY.   The 
testosterone level was less than the normal range (0.087 
nmol/l). The ALT level was within normal range, Fe, 
BUN and creatinine were lower than the normal range 
and complete blood picture was done. The pathological 
report showed immature testicular tissue with no signs of 
malignancy. 

Discussion

Pseudo-hermaphroditism is a condition that occurs in 
males where the testis presents but the internal genital 
organs are not fully virilized(8, 9). 

PMDS is a rare condition that can presented  Mullerian 
duct derivatives and is seen in males. There is still debate 
about the exact etiology but the deficiency of MIF hormone 
or its receptors could result in PMDs(10-12). 

The MIF is responsible for relapse of the Mullerian duct 
among male embryos thus any defect on its release from 
the Sertoli cells in fetal growth since the seventh week 
of gestation may lead to the persistence of a uterus and 
fallopian tube in males(13, 14). 

This could result in cryptorchidism or inguinal hernia(15, 
16)as in the case of our patients who developed left and 
right inguinal hernia. 

The testicles were kept due to absence of malignancy after 
pathological examination. Also, the tube was resected and 
the sac was dissected,; vas and vessels were secured. 
However, other studies showed increased risk of embryonal 
carcinoma, yolk sac tumor and seminoma among PMDS 
patients but this difference could be attributed to the fact 
that our patient was still 9 months old as the risk of tumor 
is increased by age (1, 2, 4, 7). 

Our patient had a low level of testosterone and the 
chromosomal investigation showed normal male karyotype 
with 46XY chromosome pattern. In the same respect, 
normal male development of the epididymis, seminal 
vesicles and sperm duct needs testosterone from the 
Leydig cells (17). Also, the AMH deficiency or deficiency 
of its receptors in the male fetus could result in PMDs 
development. The testosterone level is not influenced 
by PMDs thus the chromosomal pattern is presented 
as 46XY and normal external genital organs as well as 
development of Wolffian ducts derivatives. However, the 
patient is phenotypically male, and cryptorchidism could 
occur (6, 18).

CASE REPORT
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Figure 1:

CASE REPORT

Conclusion

The PMDS is a rare condition and during early stages cannot 
be detected but the only diagnostic procedure is when the 
children are tested for other diseases such as hernia or 
cryptorchidism. The correct and early diagnosis depends 
on genetic investigation and endocrinology. Surgery and 
removal of the PMDs derivatives is the treatment of choice 
and further investigations are needed. 
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Abstract
 
Objective: Abdominal obesity is a metabolic  
problem that has become increasingly common 
worldwide over the past several decades. Its prev-
alence is increased in both advanced and devel-
oping countries including Yemen. The aim of this 
cross sectional study was to investigate the preva-
lence of  Abdominal obesity in a sample of Yemeni 
adult individuals and its  association with other co-
morbid conditions  namely, hypertension,  diabetes,  
dyslipidemia (high triglyceride,  low high density li-
poprotein) and metabolic syndrome (MS)..

Methodology: A sample of  1118 adult Yemeni  
people equal to or over 18 years was randomly cho-
sen to represent the population living in Sana’a City 
during a period of two years from April 2016 to April 
2018. All the study group underwent full clinical  
history and examination which included meas-
urement of BP and waist circumference and the  
following laboratory investigations ( FBS, serum 
TG, HDL, and LDL).

Results: The prevalence of  abdominal obesity 
in this study was 24.5% (7.9% male and 44.2%  
female). Central obesity  in this study was  
significantly correlated with age and sex. The high-
est prevalent comorbidity in patients with abdominal 
obesity  was   high BP (41.3%),  followed by high 
serum TG  (40 %), higher prevalence of MS (40%), 
low serum HDL (37.8%) high LDL (20.1%)  raised 
fasting blood glucose (22.1%) than those without 
abdominal obesity (5.5%, 31.3%, 16.6%, 8.5%, 
12.5% and increased FBS 10% respectively).

Conclusion: Hypertension, diabetes, dyslipidemia 
and MS are strongly correlated with abdominal 
obesity.  

Key words : central obesity, hypertension, 
dyslipidemia, MS 
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Introduction

Obesity is a worldwide epidemic. Beyond the fat mass per 
se, the pattern of fat distribution has a profound influence 
on cardiometabolic risk. Visceral abdominal fat (VAF) is 
metabolically active and pro-inflammatory and presents a 
higher cardiometabolic risk association and calcification 
of the coronary arteries than the body mass index (BMI) 
and has more impact on health than subcutaneous 
fat, presenting a risk factor for increased incidence of 
metabolic syndrome (1, 2). Abdominal obesity (AO) is 
directly associated with increased VAF, and it is also 
associated with endothelial dysfunction, inflammation, 
insulin resistance, diabetes mellitus, hypercholesterolemia, 
metabolic syndrome [MetS], and cancer (1, 3). There 
are several methods available to measure AO. Waist 
circumference (WC) provides an indicator of central 
adiposity that is the most practical and easiest method 
used in large-scale epidemiological studies (4). It is a good 
predictor of cardiometabolic morbidity and mortality, and 
it has also a positive association with visceral abdominal 
fat. However, WC does not allow us to differentiate 
between visceral fat and subcutaneous fat; methods 
such as absorptiometry by dual energy X-ray (DEXA), 
impedance, or densitometry can be used to handle this 
differentiation (5–7). WC measurement requires correct 
and standardized procedures, which depend mainly on 
training and adequate equipment. A standardized technique 
requires that the person being measured removes bulky 
or tight garments, as well as shoes with heels, empties 
their bladder then stands in the upright position, with 
arms loosely positioned to the side. The tape is passed 
around the body and positioned mid-way between the iliac 
crest and costal margin of the lower rib, ensuring that it 
is Population Organization (References) Recommended 
waist circumference threshold for abdominal obesity Men 
Women Europid IDF ≥94 cm ≥80 cm Caucasian WHO 
≥94 cm [increased risk]≥102 cm [still higher risk] ≥80 cm 
[increased risk]≥88 cm [still higher risk] United States AHA/
NHLBI [ATP III] ≥102 cm ≥88 cm Canada Health Canada 
≥102 cm ≥88 cm European European cardiovascular 
societies ≥102 cm ≥88 cm Asian [including Japanese] IDF 
≥90 cm ≥80 cm Asian WHO ≥90 cm ≥80 cm Japanese 
Japanese obesity society ≥85 cm ≥90 cm China Cooperative 
task force ≥85 cm ≥80 cm Middle East, Mediterranean IDF 
≥94 cm ≥80 cm Sub-Saharan African IDF ≥94 cm ≥80 
cm Ethnic Central and South American IDF ≥90 cm ≥80 
cm. Waist circumference cutoffs are recommended for 
the diagnosis of abdominal obesity according to ethnicity 
and gender (8,9). In 2009, a method to standardize the 
diagnosis of metabolic syndrome was established, upon 
discussions held by the International Diabetes Federation 
(IDF) and the American Heart Association/National Heart, 
Lung, and Blood Institute. In this context, it was suggested 
that ethnicity and gender should be considered for the 
diagnosis of AO (9) 

In decades past, many clinicians were taught in medical 
school that the adipose cell is a vehicle for energy storage 
and nothing more. Today, there is a different perception 
of the adipose cell; specifically, it is an active endocrine 

organ that communicates with gut hormones and a master 
regulator in the brain to control appetite and satiety. It 
also exerts pathologic effects on other organs and critical 
metabolic and immunologic processes .Four major 
hormones—ghrelin, insulin, peptide YY (PYY) from the 
gut, and leptin from fat tissue—participate in appetite and 
satiety regulation in communication with each other and 
the central control of energy balance, the arcuate nucleus 
in the hypothalamus. Ghrelin is a short-term appetite 
hormone, the “hunger hormone”, that brings on feelings 
of hunger at mealtimes. Secreted in the gastric fundus, 
ghrelin rises immediately before meals and falls as insulin 
levels rise in response to the meal(10,11). It also increases 
during weight loss, which may be a factor in making 
successful weight loss so difficult. However, ghrelin levels 
decrease in persons who have had gastric bypass surgery, 
which may aid in maintaining weight loss (10). Insulin, in 
addition to its multiple other metabolic functions, acts as 
a satiety signal to the brain, causing feelings of fullness. 
PYY, secreted in the distal small intestine in response to 
food, signals satiety to the hypothalamus to counteract the 
influence of ghrelin. Levels of PYY are significantly lower in 
obese versus normal-weight persons,(8) but are elevated 
after gastric bypass(11). Leptin was the original “satiety 
factor,” discovered to much excitement by Friedman 
and coworkers in 1994(12). This hormone is produced 
in adipose tissue in proportion to body fat; the more fat 
present, the more leptin secreted. Initially, it was hoped 
that exogenous leptin administration would be a “magic 
bullet” for curing obesity and establishing the condition 
as a metabolic disorder instead of a personal failing(9). 
Despite its effectiveness in mice with a genetic defect in 
the leptin molecule, exogenous leptin does not produce 
meaningful weight loss in obese humans, apparently 
because the brain becomes resistant to it. However, 
leptin is one of many neuro hormonal pathways that have 
evolved genetically to prevent starvation and ensure 
survival. In addition, the hypothalamus contains neurons 
that can either stimulate or inhibit food intake, and many 
of the gut hormones exert actions on both sides of the 
equation(13). The possibilities for routes to intervention 
among this wealth of pathways remain promising and 
rational in the search for weight control treatments. 
Current thinking now holds that fat tissue is an active 
participant in weight regulation. In one current theory, it is 
the basis of adiposopathy, defined by Bays and colleagues 
as pathogenic adipose tissue whose toxicity may be 
worsened by fat accumulation and a sedentary lifestyle in 
genetically susceptible individuals(14). This dysfunctional 
tissue releases increased amounts of free fatty acids 
(FFAs) and abnormal amounts of inflammatory factors 
such as cytokines from macrophages. Such changes can 
promote insulin resistance in skeletal muscle and the liver, 
increased insulin secretion, dyslipidemia, hypertension, 
and type 2 diabetes, all components of the metabolic 
syndrome, which increases the risk of atherosclerosis (14-
16). Muscle biopsies in obese patients show that deposits 
of fat are stored in liver when fat can no longer be stored 
subcutaneously, with some cases resulting in steatohepatitis 
and eventually fibrosis. Excess fat may be associated with 
androgen elevations in women (or decreases in men); 
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increases in plasminogen-activator inhibitor 1, which 
encourages thrombosis; and asthma, as a consequence 
of pro inflammatory changes. Even osteoarthritis may be 
an outcome of increased inflammation, although it is also 
mediated by the mechanical load of excess weight on the 
joints(17,18). Not everyone who is obese has metabolic 
syndrome or type 2 diabetes—although these are perhaps 
the most prevalent complications of obesity. Genetic 
susceptibility is yet another confounding component of 
obesity. The ability to differentiate genetically susceptible 
humans is not yet within reach. Better predictors of who 
will and will not respond to adiposity with endocrine and 
other consequences are still needed. In the meantime, 
ongoing research on appetite and satiety regulation has 
made it clear that obesity is a disease largely beyond an 
individual’s control(19) rather than a function of inadequate 
willpower. The development and availability of medications 
and procedures that address the underlying pathobiology 
of obesity herald a new approach to stemming the tide of 
the obesity epidemic. 

Material and Method

This was a cross sectional population based study 
conducted in Sana’a city for a period of 2 years between 
April 2017 and April 2018. A sample of 1,118 adult Yemeni 
people (508 male and 610 aged ≥18 years) was randomly 
selected. The data collection was from those attending 
Al-Kuwait University Hospital and Consultation  Clinic. All 
the participants in this study underwent complete clinical 
history (regarding their age, occupation, habits, any 
history of hypertension, diabetes mellitus, dyslipidemia 
and medication). Anthropometric measurements included 
measurement of  waist circumference and systolic and 
diastolic blood pressure. Waist circumference was 
manually measured on standing subjects with soft tape 
midway between the lowest  rib and the iliac crest. WC 
was divided into abdominal overweight (85–95 cm in 
males and 80–90 cm in females) and abdominal obesity 
groups (WC ≥ 95 cm in males and ≥ 90 cm in females) 
(20,21). WC ≥ 85 cm in males and ≥ 80 cm in females were 
defined as elevated WC. Two blood pressure recordings 
were obtained from the right arm of patients with  standard  
mercury sphygmomanometer in a sitting   position after 
10 minutes of rest; measurements were taken in 3-5 
minute intervals and the mean values were calculated . 
Blood pressure was classified as normotensive (SBP 
< 120 mmHg and DBP < 80 mmHg), pre-hypertensive 
(SBP: 120–139 mmHg and/or DBP: 80–89 mmHg) and 
hypertensive (SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg) 
by the Seventh Report of the Joint National Committee on 
the Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure (22,23);  fasting blood glucose, total 
cholesterol, triglyceride, LDL and HDL cholesterol were 
measured. 

The American Diabetes Association criteria was used 
to classify FBG as normal glucose (FBG < 5.6 mmol/L), 
impaired fasting glucose (IFG) (FBG ≥ 5.6 mmol/L ≤ FBG 
< 7.0 mmol/L), and diabetic (FBG ≥ 7.0 mmol/L).

Type 2 diabetes mellitus was defined according to the 
American Diabetes Association (24) A1C ≥ 6.5%. The test 
should be performed in a laboratory using a method that 
is NGSP certified and standardized to the DCCT assay 
or  FPG ≥126 mg/dl (7.0 mmol/l). Fasting is defined as 
no caloric intake for at least 8 hours. In the absence of 
unequivocal hyperglycemia, result should be confirmed 
by repeat testing or 2-hour plasma glucose ≥200 mg/
dl (11.1mmol/l) during an OGTT. The test should be 
performed as described by the World Health Organization, 
using a glucose load containing the equivalent of 75 g 
anhydrous glucose dissolved in water. In the absence of 
unequivocal hyperglycemia, result should be confirmed 
by repeat testing or in a patient with classic symptoms of 
hyperglycemia or hyperglycemic crisis, a random plasma 
glucose 200 mg/dl (11.1mmol | l).

Dyslipidemia was classified according to ATP III, TG: 
Normal < 1.69 mmol/L, Borderline high 1.69–2.26 mmol/
L, High 2.26–5.65 mmol/L, Very high ≥ 5.65 mmol/L; TC: 
Desirable < 5.17 mmol/L, Borderline high 5.17–6.24 mmol/
L, High ≥ 6.24 mmol/L; HDL-C: High 1.56 mmol/L, Optimal 
1.03–1.56 mmol/L, Low <l.03 mmol/L; LDL-C: Optimal 
<2.59 mmol/L, Near optimal 2.59–3.38 mmol/L, Borderline 
high 3.38–4.16 mmol/L, High 4.16–4.94 mmol/L, Very high 
≥4.94 mmol/L.(25).

Metabolic syndrome was diagnosed by the presence of 
three or more of the following criteria (26).
• Fasting glucose ≥100 mg/dL (or receiving drug therapy 
for hyperglycemia)
• Blood pressure ≥130/85 mm Hg (or receiving drug 
therapy for hypertension)
• Triglycerides ≥150 mg/dL (or receiving drug therapy for 
hypertriglyceridemia)
• HDL-C < 40 mg/dL in men or < 50 mg/dL in women (or 
receiving drug therapy for reduced HDL-C)
• Waist circumference ≥102 cm (40 in) in men or ≥88 cm 
(35 in) in women; if Asian American, ≥90 cm (35 in) in men 
or ≥80 cm (32 in) in women (The international diabetes 
federation [IDF] criteria allow the use of a body mass 
index [BMI] >30 kg/m2 in lieu of the waist circumference 
criterion.) 

Statistical analysis was undertaken using the Statistical 
Package for the Social Sciences (Windows version 13.0; 
SPSS, Chicago IL USA). Differences between groups were 
tested statistically using the Chi square test for categorical 
and T test for numerical variables. Data were considered 
statistically significant when the p-value was ≤ 0.05.
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Results

A study sample included 1,118 persons aged between 18-83; of them 508 (45.4%) were male and 610 (54.6%)  
were female . The Mean age ± SD was 47.4 ±10.2 years, with an age range of 30–77 years with no significant age 
difference between men and women. 

The prevalence of abdominal obesity according to WC was 24.5%. The physical and metabolic characteristic of the 
study population by gender are shown in Table 1. Women  have significantly higher prevalence of abdominal obesity, 
systolic and diastolic BP,  high serum TG, high LDL, low serum HDL as well as high prevalence of MS. 

Table 1: The clinical and laboratory characteristics of the study group

Table 2: The prevalence of both clinical and laboratory characteristics  between obese and non-obese

The highest prevalent comorbidity in patients with abdominal obesity  was high BP (41.3%),  followed by high 
serum TG  (40 %), high prevalence of MS (40%), low serum HDL (37.8%) high LDL ( 20.1% )  raised fasting blood 
glucose (22.1%) than those without abdominal obesity (5.5%, 31.3%, 16.6%, 8.5%, 12.5% and increased FBS 10% 
respectively).
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Discussion

The prevalence of abdominal obesity is increasing 
dramatically worldwide( 27,28). In the United States, the 
overall age-adjusted prevalence of abdominal obesity 
increased significantly from 46.4% (95% confidence 
interval [CI], 42.1%–50.8%) in 1999–2000 to 54.2% (95% 
CI, 51.3%–57.0%) in 2011–2012(27).

Obesity is a major risk factor for hypertension, type 2 
diabetes, coronary heart disease, and certain types of 
cancer(29,30,31,32,33). Obesity is classified as general 
obesity (defined as body mass index ≥30 kg/m2) and 
abdominal obesity (defined as waist circumference [WC] 
≥90 cm for men and WC ≥80 cm for women), based on 
World Health Organization (WHO) recommendations for 
Asians(34,35). In particular, abdominal obesity has a close 
relationship with central fat localization and cardiovascular 
disease, independently of general obesity(36,37,38). The 
overall prevalence of  abdominal obesity among the study 
population in the present study was found to be 24.5% 
which is comparable to that found  in Nigeria  (21.8%) [39] 
, Tanzania (24.8%)(40) and Brazil  (30%) (41), lower than 
that was found in South Asia  (68.9%) (42), USA (56%)(43) 
and Mexico (74%) (44). The prevalence of abdominal 
obesity  in population-based studies from the Arab world 
was found to be variable and was in the range of 23 % to 
46.5% (45,46). 

In our study, there was significant gender difference which 
is consistent with the findings from Saudi Arabia  (46)  and 
Taiwan (23) . 

The highest prevalent abdominal obesity  co morbidity 
in our study population was  hypertension (41.3%)(47) 
followed by atherogenic dyslipidemia as high TG  (40%)  
low serum HDL (37.8%)  and high serum LDL ( 20.1%) 
(48), followed  by higher prevalence of MS  (41.3%) 
(49.50) and raised fasting blood glucose (22.1%) (51) than 
those without central  obesity (5.5%, 31.3%, 16.6%, 8.5%, 
12.5% and increased FBS 10% ) respectively .

This finding was in keeping with the existing knowledge 
that obesity is clearly linked to essential hypertension. 
Hypertension was also the most common comorbid 
condition in abdominal obese subjects (47, 48). The 
mechanism linking abdominal obesity with hypertension 
might be explained by the activation of the renin–
angiotensin–aldosterone system which primarily leads to 
the activation of the sympathetic activity, promotion of the 
leptin resistance by increased pro-coagulatory activity. The 
cumulative effect of this cascade is endothelial dysfunction 
and inflammatory changes. Additional mechanisms 
include the enhanced renal sodium reabsorption with a 
resultant increase in volume expansion usually observed 
in abdominally obese patients (52). In our study 40% of 
the obese  patients had dyslipidemia (51). This fact can 
be explained by the accumulation of adipose tissue and 
the release of free fatty acids which are easily directed to 
the liver for higher production of TG and very low density 
lipoprotein ( 51,52).  Raised fasting blood glucose was 

the lowest comorbidity among abdominal obese subjects  
(53.54). 

Conclusion

Our study demonstrates an alarming high prevalence of 
abdominal obesity among  Yemeni patients that increases 
the burden on an overstrained Yemeni health system with 
uprising CVDs and other AO related health problems 
e.g.  hypertension, dyslipidemia, DM. As obesity is the 
main modifiable risk factor for these comorbid conditions, 
raising community awareness and promotion of healthy 
lifestyle together with organizing training courses for health 
educators are highly recommended. There is also an urgent 
need to develop strategies for prevention, detection, and 
treatment of AO that could contribute to decreasing the 
incidence of grave consequences such as cardiovascular 
disease and diabetes. 

Abbreviations: World Health Organization (WHO), waist 
circumference (WC), abdominal obesity (AO) , Metabolic 
Syndrome (MS), Adult Treatment Panel (ATP)  serum 
triglyceride (TG),High Density Lipoprotein (HDL), Fasting 
Blood Sugar (FBS), National Cholesterol Education 
Program Adult Treatment Panel (NCEP ATP),
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Abstract
 
Background: Smoking induced chronic vascular 
endothelial inflammation may even cause irritable 
bowel syndrome (IBS).

Method: IBS is diagnosed according to Rome II cri-
teria in the absence of red flag symptoms.

Results: The study included 647 patients with 
IBS and 340 control cases. Mean age of the IBS  
patients was 41.4 years. Interestingly, 64.2% of the 
IBS patients were female. Prevalence of smoking 
was higher in the IBS cases (36.4% versus 20.5%, 
p<0.001). Similarly, prevalence of antidepressants 
use was higher in the IBS patients (48.0% ver-
sus 15.5%, p<0.001). Additionally, prevalence of  
urolithiasis was also higher in the IBS group (23.3% 
versus 9.4%, p<0.001). Mean body mass index  
values were similar in the IBS and control groups 
(27.5 versus 27.7 kg/m2, p>0.05, respectively). 
Prevalence of white coat hypertension was also 
similar in them (29.3% versus 31.4%, p>0.05,  
respectively). Although prevalence of hyperten-
sion and diabetes mellitus and mean values of total  
cholesterol, triglycerides, low density lipoproteins, 
and high density lipoproteins were all similar in 
them, mean value of fasting plasma glucose (FPG) 
was significantly higher in the IBS group (110.1  
versus 105.6 mg/dL, p= 0.013).

Conclusion: IBS may be a low-grade inflam-
matory process being initiated with infection,  
inflammation, psychological disturbances-like 
stresses, and eventually terminates with dysfunc-
tions of gastrointestinal and genitourinary tracts 
and other systems of the body. Although there 
may be several possible causes of IBS, smoking 
induced chronic vascular endothelial inflammation 
may even cause IBS. The higher FPG in the IBS 
patients should be researched with further studies.  

Key words: Smoking, irritable bowel syndrome, 
metabolic syndrome, fasting plasma glucose
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Introduction

One of most frequent applications to Internal Medicine 
Polyclinics are due to recurrent upper abdominal 
discomfort (1). Although gastroesophageal reflux disease, 
esophagitis, duodenal or gastric ulcers, erosive gastritis 
or duodenitis, celiac disease, chronic pancreatitis, and 
malignancies are found among possible causes, irritable 
bowel syndrome (IBS) may be one of the most frequently 
diagnosed diseases, clinically. Flatulence, periods of 
diarrhea or constipation, repeated toilet visits due to 
urgent evacuation or early filling sensation, excessive 
straining, feeling of incomplete evacuation, frequency, 
urgency, reduced feeling of well-being, and eventually 
disturbed social life are often reported by the IBS patients. 
Although many patients relate onset of symptoms to 
intake of food, and often incriminate specific food items, 
a meaningful dietary role is doubtful in the IBS. According 
to literature, 10-20% of the general population have IBS, 
and it is more common among females with unknown 
causes (2). Psychological factors seem to precede onset 
or exacerbation of gut symptoms, and many potentially 
psychiatric disorders including anxiety, depression, or sleep 
disorders frequently coexist with the IBS (3). For example, 
thresholds for sensations of initial filling, evacuation, 
urgent evacuation, and utmost tolerance recorded via 
a rectal balloon significantly decreased by focusing the 
examiners’ attention on gastrointestinal stimuli by reading 
pictures of gastrointestinal malignancies in the IBS cases 
(4). So although IBS is described as a physical instead of 
a psychological disorder according to Rome II guidelines, 
psychological factors may be crucial for triggering of the 
physical changes in the body. IBS is actually defined as a 
brain-gut dysfunction according to the Rome II criteria, and 
it may have more complex mechanisms affecting various 
systems of the body with a low-grade inflammatory state 
(5). For example, IBS may even terminate with chronic 
gastritis, urolithiasis, and hemorrhoid in a significant 
proportion of patients (6-8). Similarly, some authors studied 
the role of inflammation via colonic biopsies in 77 patients 
with IBS (9). Although 38 patients had normal histology, 31 
patients demonstrated microscopic inflammation and eight 
patients fulfilled criteria for lymphocytic colitis. However, 
immunohistology revealed increased intraepithelial 
lymphocytes as well as increased CD3 and CD25 positive 
cells in lamina propria of the group with “normal” histology. 
These features were more evident in the microscopic 
inflammation group who additionally revealed increased 
neutrophils, mast cells, and natural killer cells. All of these 
immunopathological abnormalities were the most evident 
in the lymphocytic colitis group who also demonstrated 
HLA-DR staining in the crypts and increased CD8 positive 
cells in the lamina propria (9). A direct link between the 
immunologic activation and IBS symptoms was provided 
by work of some other authors (10). They demonstrated 
not only an increased incidence of mast cell degranulation 
in the colon but also a direct correlation between proximity 
of mast cells to neuronal elements and pain severity in 
the IBS (10). In addition to these findings, there is some 
evidence for extension of the inflammatory process behind 
the mucosa. Some authors addressed this issue in 10 

patients with severe IBS by examining full-thickness jejunal 
biopsies obtained via laparoscopy (11). They detected a 
low-grade infiltration of lymphocytes in myenteric plexus of 
nine patients, four of whom had an associated increase in 
intraepithelial lymphocytes and six demonstrated evidence 
of neuronal degeneration. Nine patients had hypertrophy 
of longitudinal muscles and seven had abnormalities in 
number and size of interstitial cells of Cajal. The finding 
of intraepithelial lymphocytosis was consistent with some 
other reports in the colon (9) and duodenum (12). On the 
other hand, smoking is a well-known cause of chronic 
vascular endothelial inflammation all over the body. We 
tried to understand whether or not smoking induced 
chronic vascular endothelial inflammation all over the body 
is found among one of the possible causes of the IBS.

Material and methods

The study was performed in the Internal Medicine 
Polyclinic of the Dumlupinar University between August 
2005 and March 2007. Consecutive patients with upper 
abdominal discomfort were taken into the study. Their 
medical histories including smoking habit, hypertension 
(HT), diabetes mellitus (DM), and already used 
medications including antidepressants at least for a period 
of six months were learned. A routine check up procedure 
including fasting plasma glucose (FPG), triglycerides, low 
density lipoproteins (LDL), high density lipoproteins (HDL), 
erythrocyte sedimentation rate, C-reactive protein, albumin, 
thyroid function tests, creatinine, urinalysis, hepatic 
function tests, markers of hepatitis A virus, hepatitis B virus, 
hepatitis C virus, and human immunodeficiency virus, a 
posterior-anterior chest x-ray film, an electrocardiogram, 
a Doppler echocardiogram in case of requirement, an 
abdominal ultrasonography, an abdominal X-ray graphy 
in supine position, and a questionnaire for IBS was 
performed. IBS is diagnosed according to Rome II criteria 
in the absence of red flag symptoms including pain and 
diarrhea that awakens/interferes with sleep, weight loss, 
fever, and abnormal physical examination findings. An 
additional intravenous pyelography was performed just 
in suspected cases from presenting urolithiasis as a 
result of the urinalysis and abdominal X-ray graphy. So 
urolithiasis was diagnosed either by medical history or as 
a result of clinical findings. Patients with a history of eating 
disorders including anorexia nervosa, bulimia nervosa, 
compulsive overeating, or binge eating disorder, insulin 
using diabetics, and patients with devastating illnesses 
including malignancies, acute or chronic renal failure, 
cirrhosis, hyper- or hypothyroidism, and heart failure were 
excluded to avoid their possible effects on weight. Current 
daily smokers at least for six months and cases with a 
history of five pack-year were accepted as smokers. Body 
mass index (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 (13). Cases with an overnight FPG level 
of 126 mg/dL or higher on two occasions or already using 
antidiabetic medications were defined as diabetics. An 
oral glucose tolerance test with 75 grams glucose was 
performed in cases with FPG levels between 100 and 
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126 mg/dL, and diagnosis of cases with 2-hour plasma 
glucose levels of 200 mg/dL or higher is DM (13). Office 
blood pressure (OBP) was checked after a 5-minute rest 
in seated position with mercury sphygmomanometer on 
three visits, and no smoking was permitted during the 
previous 2 hours. Ten-day twice daily measurements of 
blood pressure at home (HBP) were obtained in all cases, 
even in normotensives in the office due to the risk of 
masked HT after a 10-minute education session about 
proper blood pressure (BP) measurement techniques 
(14). The education included recommendation of upper 
arm while discouraging wrist and finger devices, using a 
standard adult cuff with bladder sizes of 12 x 26 cm for arm 
circumferences up to 33 cm in length and a large adult cuff 
with bladder sizes of 12 x 40 cm for arm circumferences up 
to 50 cm in length, and taking a rest at least for a period of 
5 minutes in the seated position before measurements. An 
additional 24-hour ambulatory blood pressure monitoring 
(ABP) was not required due to an equal efficacy of the 
method with HBP measurement to diagnose HT (15). 
Eventually, HT is defined as a mean BP of 140/90 mmHg or 
higher on HBP measurements and white coat hypertension 
(WCH) is defined as an OBP of 140/90 mmHg or higher, 
but a mean HBP value of lower than 140/90 mmHg (14). 
Eventually, all patients with the IBS were collected into 
the first and age and sex-matched controls were collected 
into the second, groups. Mean BMI, FPG, total cholesterol 
(TC), triglycerides, LDL, and HDL values and prevalences 
of smoking, antidepressants use, urolithiasis, WCH, HT, 
and DM were detected in each group and 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 647 patients with the IBS and 340 
control cases, totally. The mean age of the IBS patients 
was 41.4 ± 14.4 (15-86) years. Interestingly, 64.2% (416) of 
the IBS patients were female. Prevalence of smoking was 
significantly higher in cases with the IBS (36.4% versus 
20.5%, p<0.001). Similarly, prevalence of antidepressants 
use was higher in cases with the IBS (48.0% versus 15.5%, 
p<0.001). Beside that prevalence of urolithiasis was also 
higher in the IBS group (23.3% versus 9.4%, p<0.001). 
Mean BMI values were similar both in the IBS and control 
groups (27.5 versus 27.7 kg/m2, p>0.05, respectively). 
Additionally, prevalence of WCH was similar in both 
groups, too (29.3% versus 31.4%, p>0.05, respectively). 
Although prevalence of HT and DM and mean values 
of TC, triglycerides, LDL, and HDL were all similar in 
both groups (p>0.05 for all), mean value of FPG was 
significantly higher in the IBS group with unknown reasons, 
yet (110.1 versus 105.6 mg/dL, p= 0.013) (Table 1). 

Table 1: Comparison of patients with irritable bowel syndrome and control cases

*Irritable bowel syndrome   †Nonsignificant (p>0.05)   ‡Body mass index   §White coat hypertension   ║Hypertension   
**Fasting plasma glucose   ***Diabetes mellitus   ****Total cholesterol   *****Low density lipoproteins   ******High 
density lipoproteins
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Discussion

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 coronary heart disease (CHD), peripheric artery 
disease (PAD), chronic obstructive pulmonary disease 
(COPD), cirrhosis, chronic renal disease (CRD), and stroke 
(16, 17). Its atherosclerotic effects are the most obvious 
in Buerger’s disease. Buerger’s disease is an obliterative 
disease characterized by inflammatory changes in small 
and medium-sized arteries and veins, and it has never 
been reported in the absence of smoking in the literature. 
Although the well-known strong atherosclerotic effects of 
smoking, some studies reported that smoking in humans 
and nicotine administration in animals are associated with 
a decreased BMI (18). Evidence revealed an increased 
energy expenditure during smoking both on rest and 
light physical activity (19), and nicotine supplied by patch 
after smoking cessation decreased caloric intake in a 
dose-related manner (20). According to an animal study, 
nicotine may lengthen intermeal time and simultaneously 
decreases amount of meal eaten (21). Additionally, BMI 
seems to be the highest in the former, the lowest in the 
current and medium in never smokers (22). Smoking 
may be associated with postcessation weight gain but 
evidence suggests that risk of weight gain is the highest 
during the first year after quitting and declines over the 
years (23). Similarly, although CHD was detected with 
similar prevalence in both genders in a previous study (24), 
prevalence of smoking and COPD were higher in male 
patients with CHD against the higher prevalences of BMI, 
WCH, LDL, triglycerides, HT, and DM in female patients 
with CHD as the other atherosclerotic risk factor. This result 
may indicate both the strong atherosclerotic and weight 
decreasing roles of smoking (25). Similarly, the incidence 
of a myocardial infarction is increased sixfold in women 
and threefold in men who smoke at least 20 cigarettes per 
day compared to the never smoked cases (26). In other 
words, smoking is more dangerous for women regarding 
the atherosclerotic endpoints probably due to the higher 
BMI and its consequences in them. Parallel to the above 
results, the proportion of smokers is consistently higher 
in men in the literature (17). So smoking is probably a 
powerful athersclerotic risk factor with some suppressor 
effects on appetite. Smoking induced loss of weight gain 
may be related with the smoking induced chronic vascular 
endothelial inflammation all over the body, since loss of 
appetite is one of the major symptoms of inflammation 
in the body. Physicians can even understand healing of 
their patients from their normalizing appetite. Several 
toxic substances found in cigarette smoke get into the 
circulation via the respiratory tract, and cause a vascular 
endothelial inflammation until its 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 (20-22). After 
smoking cessation, appetite normalizes with a prominent 

weight gain in the patients but the returned weights are 
their physiological weights, actually.

There may be several underlying mechanisms terminating 
with the symptoms of IBS in smokers. First of all, smoking 
induced chronic vascular endothelial inflammation all 
over the body may even disturb epithelial functions both 
for absorption and excretion in the gastrointestinal and 
genitourinary tracts. These functional problems may 
terminate with the symptoms and signs of IBS including 
loose stool, diarrhea, constipation, and urolithiasis. 
Secondly, diarrheal losses induced urinary changes 
may even terminate with the urolithiasis (6, 7). Thirdly, 
smoking induced sympathetic nervous system activation 
may cause motility disorders in the gastrointestinal 
and genitourinary tracts. Lastly, immunosuppression 
secondary to the smoking induced chronic vascular 
endothelial inflammation all over the body may even 
cause gastrointestinal and genitourinary tract infections 
causing loose stool, diarrhea, and urolithiasis since some 
types of bacteria can provoke urinary supersaturation and 
modify the environment to form crystal deposits in the 
urine. In fact, 10% of urinary stones are struvite stones 
which are built by magnesium ammonium phosphate 
produced during infection with bacteria that possess the 
enzyme, urease. Similarly, prevalence of urolithiasis was 
significantly higher in the IBS group in the present study 
(23.3% versus 9.4%, p<0.001).

Chronic endothelial damage may be the leading cause 
of aging by causing tissue hypoxia all over the body. 
Probably whole afferent vasculature including capillaries 
are mainly involved in the process since much higher BP 
of the afferent vasculature may be the major underlying 
cause via recurrent endothelial injuries. Thus 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 become 
thickened, their lumens are narrowed, and they lose their 
elastic nature which reduces blood flow and increases 
BP further. Some of the well-known accelerators of the 
disseminated atherosclerotic process are physical inactivity, 
excess weight, smoking, alcohol, and chronic inflammatory 
or infectious processes including sickle cell diseases, 
rheumatologic disorders, tuberculosis, and cancers for 
the development of terminal endpoints including obesity, 
HT, DM, PAD, COPD, pulmonary hypertension (PHT), 
CRD, CHD, cirrhosis, mesenteric ischemia, osteoporosis, 
and stroke, all of which terminate with early aging and 
premature death. They were researched under the title 
of metabolic syndrome, extensively (27, 28). Although 
early withdrawal of the causative factors may delay 
development of the endpoints, the endothelial changes 
cannot be reversed completely after the development of 
obesity, HT, DM, PAD, COPD, PHT, CRD, CHD, or stroke 
due to their fibrotic nature (29, 30).

Obesity may be found among one of the endpoints of the 
metabolic syndrome, since after development of obesity, 
nonpharmaceutical approaches provide limited benefit 
either to heal obesity or to prevent its complications. 

POPULATION AND COMMUNIT Y STUDIES
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Overweight and obesity may lead to a chronic low-grade 
inflammatory process on vascular endothelium, and risk of 
death from all causes including cardiovascular diseases 
and cancers that increase parallel to the range of excess 
weight in all age groups (31). The low-grade chronic 
inflammatory process may cause genetic changes on the 
epithelial cells, and the systemic atherosclerotic process 
may decrease clearance of malignant cells by the immune 
system, effectively (16). The effects of excess weight on BP 
were shown by several studies (32) in that the prevalence 
of sustained normotension (NT) was significantly higher in 
the underweight (80.3%) than the normal weight (64.0%, 
p<0.05) and overweight cases (31.5%, p<0.05), and 52.8% 
of cases with HT had obesity against 14.5% of cases with 
t NT (p<0.001) (33). So the dominant underlying cause 
of the metabolic syndrome appears as gaining weight, 
which is probably the major cause of insulin resistance, 
hyperlipoproteinemias, impaired fasting glucose, impaired 
glucose tolerance, and WCH via a chronic low-grade 
inflammatory process on vascular endothelium all over 
the body (34). Even prevention of the accelerated trend 
of gaining weight with exercise, even in the absence of a 
prominent weight loss, will probably result with resolution 
of many parameters of the metabolic syndrome (35-38). 
But according to our experience, excess weight may 
actually be a consequence of physical inactivity instead 
of an excessive eating habit thus prevention of gaining 
weight cannot be achieved by diet alone (39). Additionally, 
limitation of excess weight as an excessive fat tissue around 
the abdomen under the heading of abdominal obesity is 
meaningless, instead it should be defined as overweight or 
obesity by means of BMI since adipocytes function as an 
endocrine organ, and they produce a variety of cytokines 
and hormones anywhere in the body (34). The eventual 
hyperactivities of sympathetic nervous system and renin-
angiotensin-aldosterone system are probably associated 
with chronic endothelial inflammation, insulin resistance, 
and elevated BP. Similarly, the Adult Treatment Panel III 
reported that although some people classified as overweight 
have a large muscular mass, most of them have excessive 
fat tissue predisposing to hyperlipoproteinemias, HT, DM, 
CHD, and stroke (13).

As a conclusion, IBS may be a low-grade inflammatory 
process being initiated with infection, inflammation, 
psychological disturbances-like stresses, and eventually 
terminated with dysfunctions of the gastrointestinal and 
genitourinary tracts, and other systems of the body. Although 
there may be several possible causes of IBS, smoking 
induced chronic vascular endothelial inflammation all over 
the body may even cause IBS. The higher FPG in the IBS 
patients should be researched with further studies.  
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Abstract
 
 
There is increasing recognition that EOD (Early On-
set Dementia) represents an important social prob-
lem affecting economic and social impacts (Camp-
bell et al., 2008; Johannessen et al., 2018). Recent 
research calls for greater efforts to be made in con-
sulting with the PwD (people with dementia) directly 
(Allen 2001; Bamford & Bruce 2000). The condition 
is understood to occur between the ages of 45-65 
(Mercy, 2008). This makes EOD a sub-group of de-
mentia with numerous differences when compared 
to later onset dementia. These include the likelihood 
of still being in work and having a family to raise. 
Being responsible for an income and for dependent 
others is particularly difficult for those affected. Ad-
ditionally, the social and psychological context for 
younger people is different (Beattie, 2004). PwEOD 
(people with Early Onset Dementia) are more likely 
to be physically fitter than those with later onset 
dementia which may impact on their physical care 
needs. The existing expectation within health and 
social care agencies for PwEOD is in keeping with-
in an older person’s framework of care which may 
well be inappropriate. This may have occurred in 
the past due to biomedical assumptions regarding 
the condition (Kitwood, 1997; van Vliet et al., 2017). 
This also suggests that little attention has been paid 
to subjective experiences (van Vliet, 2017). The 
need to elicit the views and subjective experiences 
of PwEOD is therefore gaining increasing recogni-
tion within health and social care research (van Vli-
et, 2010). Literature has been modestly growing in 
the subject area to demonstrate how PwEOD have 
expressed their views and experience of demen-
tia successfully (Page and Keady, 2010; Ohman et 

 

 

 
al., 2001). However, most of the extant literature 
is based on family carers (Cabote, 2015; Kobiske 
and Bekhet, 2018). Whilst carers’ views are impor-
tant they should not be used as a substitute for the 
views of younger people with dementia (Goldsmith 
1996, Whitlatch 2001). Given the limited research 
available, both the views of PwEOD and their fam-
ily carers are incorporated into the systematic lit-
erature review.

Key words: Early onset dementia (EOD), 
qualitative, people with early onset dementia 
(PwEOD), family kin, meta-ethnography, stigma, 
liminality and chronicity, biographical disruption, 
losses, coping
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Introduction

Personal accounts describing EOD have potential to 
inform clinical and care provision as well as informing 
other dementia subsets. Examining first person accounts 
makes this a valuable exercise. This may be assumed 
as PwEOD (People with Early Onset Dementia) possess 
more faculties with which to tell about lived experience 
from first person accounts. 

Method

Study aim: This systematic review paper sought to 
address the following question: 
 
‘How do PwEOD as a diagnosed sub group of other 
dementias and their immediate family experience living 
with EOD?’

Study inclusion: Studies were included and excluded 
according to the following criteria: a diagnosis of EOD 
between the ages of 45-65 [1]; research dated between 
1998-2018;[2] in English language; qualitative and peer 
reviewed papers. The key aim of study inclusion was to 
capture the experience of living with EOD through the 
available literature in the field. Personal experiences were 
sought in the literature on PwEOD and their immediate 
family living with the experience post-diagnosis. The 
scoping review uncovered the relative lack of studies to 
date on the experiences of PwEOD, therefore studies 
were inclusive of spouses, partners, children and adult 
dependents as people living with the PwEOD. Searches 
were kept broad and unconstrained by further filters in order 
to capture a fuller picture of the issues and experiences 
connected to EOD.

Study exclusion: Studies focusing solely on people 
presenting with dementia younger than 45; studies with 
a predominant interest in; dementia caused by HIV, 
traumatic brain injury, Down’s syndrome, congenital birth 
conditions likely to include dementia, Huntington’s chorea 
and alcohol-related dementia were excluded. Systematic 
literature reviews were excluded. 

Scoping: A scoping exercise of the literature took place 
prior to the systematic literature review which identified 
EOD as a sub-group of dementia under-represented in the 
literature. Google Scholar and Abertay’s Library Search 
including serendipitous searches using prior knowledge of 
the research field extended the search in preparation for 
the systematic review.

Search strategy: The author then searched databases 
which were selected for their social and clinical perspectives 
through EBSCOhost; Web of Science and Cinahl plus with 
text, Psychology and Behavioural Sciences Collection, 	
Scopus and Sage. The search terms were: dement*, 
early onset dementia, young onset dementia, presenile-
Alzheimer* and working age dementia. These were 
searched as single terms using Boolean phrasing; ‘OR’ 
then once the searches were captured, refined with; ‘AND’ 
then stored for scrutiny at the next stage.

Selection of papers: The search located five-hundred-
and-fifty-two (522) papers. Duplicates were removed 
(n=22). The remaining studies’ (n=500) abstracts and titles 
were screened. Twenty-two studies (n=22) were retained 
and full texts read. This left sixteen studies (n=16) to be 
included. The reference lists of the twenty-two studies were 
also examined. Although two were added from references, 
they were finally excluded for failing to meet the criteria. 
With reference to the final six studies excluded, these are 
listed in the appendices (Appendix 1).

Approach to systematic and meta-analysis synthesis 
of studies
The review was guided by the systematic approach 
preferred by PRISMA (Reporting Systematic Reviews and 
Meta-Analysis Studies (Liberati, 2009). Figure 1 illustrates 
the process of papers being excluded or included for the 
systematic review based upon the study question. This 
process sets a standard for the assessment and critique 
of health focussed studies and interventions assisting 
the processes for summarising evidence accurately and 
reliably. However, it is the case that the methods of meta-
analysis are not transferable to qualitative health research 
for a number of pragmatic and epistemological reasons; 
for example, computer literature searches, statistical data 
and priorities in quantitative research may fail to capture 
forms of qualitative research which lack the appeal of 
more clinical protocols and interventions (Britten et al., 
2002). As such, criteria for judging the quality of published 
research whilst contested in the past have since found 
established qualitative protocols for comparing studies 
(Britten et al., 2002). The potential audiences for viewing 
research through this lens include practitioners across 
a broad health practice background as well as policy-
makers and qualitative researchers (Britten et al., 2002). 
Therefore, there exists several well recognised methods 
by which to conduct a systematic review of qualitative 
literature (Greenwood & Smith, 2016). 

POPULATION AND COMMUNIT Y STUDIES

[1]  This definition is in keeping with Mercy (2008), excluding two other studies limiting EOD to 45-60. All others 
searched for the systematic review including the scoping review referred to 45-65 as the most commonly used criteria 
for EOD.
[2] Searches between 1998-2018 captured the advent and widespread prescription of anti-cholinesterase inhibitor 
treatment and linked with a key driver as laid out in the Scottish Government’s 2009 report making dementia a 
healthcare priority for development.
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The role of meta-ethnography in qualitative research
The impetus for developing methods of qualitative 
synthesis has arisen from a need to complement 
quantitative research. This looked to gain a more complete 
understanding of phenomena, especially in terms of 
organisational processes and provision of services 
(Greenhalgh, 1998). Therefore a need existed to bring 
together isolated studies for comparison (Sandelowski 
et al., 1997). Meta-ethnography provides a way to 
compare qualitative studies accommodating induction 
and interpretation (Greenwood & Smith, 2016). It also can 
synthesise conceptual innovations such as metaphorical  
and emotionally relevant phenomena (Strike and Posner, 
1983).  It has origins in the interpretive paradigm and as 
such, it possesses an alternative to traditional aggregative 
methods of synthesis which retain qualities or concepts of 
the qualitative method of study it aims to synthesise. 

The benefit of applying meta-ethnography to the synthesis 
of qualitative research and suitability for this study was 
informed by Noblit and Hare’s (1988) seven-step process 
(Table 1). Narrative literature reviews capture concepts 
and information in a more eclectic fashion but have in the 
past been criticised for being singular descriptive accounts 
based upon the implicit bias of the researcher (Fink, 
1998). They have also been condemned for lacking critical 
assessment. Adopting a more systematic approach to the 
literature was therefore useful in order to approach a more 
comprehensive contemporary review of the field. This 
approach was particularly helpful in investigating EOD as 
a lesser known sub-group of dementia. Meta-ethnography 
has proven a sound technique for synthesising qualitative 
research in health studies (Paterson et al., 1998). It 
has been successfully employed in publications to date 
including: lay meanings of medicines (Britten et al., (2002); 
lay experiences of diabetes and diabetes care (Campbell 
et al; 2003); what values people seek when they provide 
unpaid care for an older person (Al-Janabi et al., 2008) 
and locating how coping experiences appear in chronic 
fatigue syndrome sufferers (Larun and Malterud, 2007).

POPULATION AND COMMUNIT Y STUDIES

Table 1: 
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Figure 1: PRISMA flowchart
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Results

Participant and study design
The inclusion criteria sought studies spanning 1998-
2018. However, the studies ranged from 2009 to 2018. 
The mean date was 2015. All studies were performed 
in Western countries (Norway-6; America-1; England-
; 6; The Netherlands-1; Ireland-1 & Australia-1). Where 
English was not the dominant language it was widely 
taught and well spoken (Norway and The Netherlands). 
The participants were predominantly drawn from health 
environments or services structured to assist PwD or 
PwEOD such as statutory or voluntary bodies. There 
were a total of 229 participants after making amendments 
for those participants drawn from the same sample 
groups where multiple study authors were included. 
Johannessen et al., (2014) and Johannessen and Moller 
(2011) used the same participants. Johannessen et 
al., (2016) and Johannessen et al., (2017) also shared 
participants databases throughout the studies. Data were 
collected through face to face interview mostly using a 
semi-structured format. These were situated within the 
statistics of the studies quoted above; (PwEOD (4); their 
family members (2); both spouses (2) and dependents (8) 
whether still regarded as children living at home or adult 
children living independently elsewhere). These studies 
drew together the theoretical approaches to the data 
founded in: grounded theory (5); autobiographical life story 
narrative (3); phenomenological hermeneutic analysis (2); 
Thematic Analysis (TA) (2); qualitative semi structured 
interview (1); conceptual model (1); action research study 
(1) Interpretative phenomenological analysis (IPA) (1).

Ethnicity was referred to infrequently (n=1) and where 
ethnic origins were detailed, the sample groups were 
white/Western. Allen et al., (2009) was the only study to 
include 25% Asian participants within an English sample. 
Other studies made no attempt to refer to ethnicity and 
so a presumption is made that natives of the country 
of origin satisfied the sample cohorts. This is excepting 
Sikes and Hall (2017) which reported that the sample 
participant group was ‘mainly white, British, middle-class, 
participants’. 

Type of dementia was not a focus except for Johannessen 
et al., (2017) which focused on people with fronto-temporal 
lobe dementia. Other data reported were related to whether 
participants (both PwEOD and family) were working, living 
at home, in studies, in a care home, retired or medically 
signed off work and living on retirement funds or state 
benefits. The source for participants overwhelmingly 
arose from clinical or health focused environments. 
This particular feature was examined in the discussion 
of the studies. Having noted the brief characteristics of 
the studies above, the following tables and sub-sections 
developed overall themes along with the development of 
the line of argument.

POPULATION AND COMMUNIT Y STUDIES
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Table 2: Participant and study design
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Drawing a line of argument from the seven step process
Noblet and Hare (1988) refer to a meta-ethnographic line of argument which emerges to articulate a larger phenomenon 
drawn from the data. This was achieved by following the steps. After selecting an aim and study question (steps one and 
two), the studies were read to fulfil step three. This was followed by populating the tables with typical broad characteristics 
(Table 2). Investigation of experiences were then described (Table 3). Following this, steps four, five and six produced 
more concepts (Table 4) and themes (Table 5) were populated taking care to ensure the data remained true to the 
original studies. Step seven provided for a discussion through the line of argument of what fresh data was discovered. 

Table 3: Investigation of experiences
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Overall themes
By the time Table five was completed at stages five and six in accordance with Noblit and Hare’s seven step process, new 
data emerged to realise conceptual themes crystallised into themes which formed the expression of the new information. The 
expression of the synthesis followed the tables discussed theme by theme.
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Table 4: Conceptual themes 
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Conceptual themes and Schultz’s first and second order constructs
The table below concluded the development of the line of argument. Noblit and Hare adopted Schutz’s notion of first and 
second order constructs assisting the progression of themes. Schutz utilised the term first-order construct in referring to the 
everyday constructs and understandings of ordinary lay people. The second-order construct referred to those constructs 
familiar to social science researchers. The table below (Table 5) reveals how the themes took their place within the constructs 
drawn in accordance with Schutz’s terms. The final themes that arose were: i) biographical disruption ii) diagnosis, iii) losing 
life, friends and competences, iv) liminality and chronicity, v) stigma, and vi) coping with cautious optimism. The table below 
finalised the creation of new concepts which are followed by discussion of the themes.

Table 5: Second and third order interpretations

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1050 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 2, FEBRUARY 2019

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 51
WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 2, FEBRUARY 2019

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1052

Line of argument
 
PwEOD – Biographical disruption
A prevailing theme within eleven of the synthesised sixteen 
papers reflected disruption of future life plans for PwEOD 
and their families (Pipon-Young et al., 2011; Hall and 
Sikes, 2018; Gelman and Rhames, 2016; Johannessen 
et al, 2016; Johannessen et al, 2017;Johannessen et al, 
2015; Johannessen and Moller, 2011; Rostad and Hellzen, 
2013;Allen et al, 2009; Sikes and Hall, 2017; Sikes and Hall, 
2018).

A synthesis of these studies showed how participants’ 
awareness of feeling too young to face a dementia diagnosis 
prevailed (Pippon-Young et al., 2011). For dependents, 
living with a parent with EOD could alter the experience of 
ideas of childhood. Hall and Sikes (2017) suggested how life 
could be on hold. From this position, Hall and Sikes (2018) 
noted how there was no parental template to draw upon for 
support. Sikes and Hall (2018) expanded upon their own 
authorship of other papers and described the ‘Hollywooding’ 
of the experience of dementia. This referred to the way film 
and media positioned dementia to a lay public. However, 
participants reported that this perspective did not equate 
to their lived reality. Gelman and Rhames (2018) reflected 
upon the chaos and uncertainty of living with EOD and 
how life lacked any sense of continuity. Johannessen et al., 
(2016) and Johannessen et al, (2017) noted that the overall 
burden of EOD on the family was a major biographical 
consideration. Shock was recorded prior to and beyond 
diagnosis with the reshaping of life plans (Johannessen and 
Moller, 2011; Rostad and Hellzen, 2013). Sikes and Hall 
(2017) suggested that life could be experienced as hectic 
prior to diagnosis. Following this, post diagnosis held no 
changes to a life continuing in crisis or fear of crisis. These 

feelings extended to include both children and teenagers 
who were immersed in the difficulties in trying to achieve, 
enjoy and establish lifetime goals that others took for granted 
(Hutchinson et al., 2016; Hoppe, 2018; Hall and Sikes, 2016). 
Extending from this, Allen et al., (2009) and Johannessen et 
al., (2015) described levels of parentification which became 
normal ways to react to living within a family. Gelman and 
Rhames, (2016), spoke of developmental hitches occurring 
to both emotional and psychological development. The ways 
that this could be reported lay with noticing that a sibling 
had stopped smiling and laughing. Hall and Sikes (2016) 
reported a lack of awareness in children that dementia was 
terminal.

Some studies discussed how being in the workplace 
represented feelings of exposure with others noticing 
changes (Johannessen and Moller, 2011). This could lead to 
queries by colleagues over observable drops and changes 
in performance (Johannessen and Moller, 2011). Although 
early retirement caused by EOD could be a life changing 
departure it could come as a relief when struggles became 
overwhelming (Johannessen and Moller, 2011). Johannessen 
et al., (2016) reported how the younger members of families 
with a PwEOD struggled to define themselves. This had 
consequences for their own identity. Johannessen et al., 
(2015) suggested that the integrity and identity of the family 
as a whole was diminished in certain participant groups. The 
parental role was eroded through illness as was the child/
teenager’s role interrupted. Therefore, this could feel like, 
as discussed, how life changing situations at home felt like a 
continuous life threat (Hall and Sikes, 2018). 

In conclusion it appeared that although biological disruption 
is a common theme, it can be experienced differently. 
Participants could experience it with a sense of not knowing 
what the future held thus making plans and expectations 
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hard to follow or to enjoy. This could arise from not 
understanding the trajectory of the illness and at the same 
time understanding that changes would be unpredictable 
making life plans difficult to gauge and direct.  

Diagnosis
A dominant theme appeared throughout fourteen of 
the studies indicating that the periods before and after 
diagnosis could be pivotal (Flynn and Mulcahy, 2013; 
Johannessen and Moller, 2011; Allen et al, 2009; Hall 
and Sikes 2018; Johannessen et al., 2017; Lockeridge 
and Simpson, 2012; Sikes and Hall, 2017; Sikes and 
Hall, 2018; Johannessen et al., 2016; Johannessen et 
al., 2015; Pipon-Young, 2011; Rostad and Hellzen 2013; 
Gelman and Rhames, 2018;and Hutchinson et al, 2016).
A summary and synthesis of similarities reflected that the 
period running up to diagnosis could be triggered by major 
crisis events attracting the intervention of authorities as 
well as minor events which were not exposed to public 
scrutiny (Lockeridge and Simpson, 2012). It could prove 
an exhausting journey (Sikes and Hall, 2018). Diagnosis 
could provide the catalyst for lifestyle changes (Gelman 
and Rhames, (2018). However, Lockeridge and Simpson 
(2012) reported that the road towards the clarity and 
certainty provided by diagnosis was not always welcomed. 
When dementia was feared or suspected it could take some 
time to convince a family member to address the matter 
through a clinical diagnosis (Lockeridge and Simpson, 
2012). It was also acknowledged (Allen et al., 2009) that 
family carers felt despondent over the quality of diagnosis; 
the competence of the doctor being able to diagnose 
dementia and ability to offer any supportive strategy 
thereafter. Johannessen et al., (2017) reflected how each 
member of the triad reacted to diagnosis; the clinician, 
the PwEOD and family. Some evidence uncovered how 
participants’ credibility was affected (Johannessen et al., 
2017; Johannessen and Moller, 2011) as participants felt 
they were not believed by a clinical audience. However, 
Johannessen et al., (2017) and Sikes and Hall (2017) 
reported relief at diagnosis as it gave a rational account 
of the recent past. But contrasted to this was experiences 
of loneliness could set in with no one to talk to about the 
diagnosis (Johannessen et al., 2015). In Johannessen and 
Moller (2013), diagnosis meant that an explanation was 
provided for odd behaviour or withdrawal from previous 
interests. However, this was tempered by the fact that 
EOD still represented a terminal illness (Johannessen and 
Moller, 2011). 

Experiences and feelings of blame did permeate the 
diagnostic period. Such conflicts meant that there was 
a variety in responses from those affected personally 
by EOD (Hall and Sikes, 2018). Because doctors were 
unlikely to suspect EOD often subjective criticism and 
blame directed towards the family members occurred 
(Johannessen et al., (2017). Some spouses were not often 
welcomed in the consulting room and their input was not 
valued (Johannessen et al., 2017). Often diagnosis was 
finally achieved after investigation of a string of plausible 
conditions had proven fruitless (Allen, 2009). 

The certainty of diagnosis could allow for exploration of 
potential future pathways. Attempts could be made to 
incorporate new approaches to health like new treatment 
therapies and healthier lifestyles (Hall and Sikes, 2018). 
While some participants felt relief in reaching a diagnosis, 
suicidal feelings could manifest immediately after 
diagnosis (Hutchinson et al, 2016). However, diagnosis 
could also provide the catalyst for making life changes 
such as giving up career plans for both the PwEOD and 
their family (Gelman and Rhames., 2018). Acceptance 
helped make the best of the situation (Rostad et al., 
(2013). Contrasting with acceptance was the way that the 
diagnosis period was experienced outside the clinician’s 
consulting room with one participant being outpaced by his 
wife’s determination to locate a diagnosis. This meant that 
the participant lagged in their knowledge and acceptance 
of the diagnosis (Rostad et al., 2013) Lockeridge and 
Simpson (2012) illustrated how spouses felt conflicted 
whilst pursuing a diagnosis. They reported that they felt a 
level of deceit in reporting symptoms at home. 

To conclude, when facing a diagnosis of EOD, there were 
obstacles. These were present prior to diagnosis with lack 
of realisation of EOD and a desire to not acknowledge 
a life changing condition. Medical authorities often failed 
to identify the condition and as a coping mechanism 
blamed the family who were consulting. Families coped 
in different ways where optimism could be a feature but 
predominantly negative feelings were voiced. Whether 
positive or negative experiences prevailed, families found 
their lives following very different paths after the delivery 
of a diagnosis.

Losing life, friends and competencies
Eight studies reflected themes connected to losses; 
(Rostad et al., 2013; Gelman and Rhames,2018; Flynn 
and Mucahy, 2013; Allen et al.,2009; Sikes and Hall, 
2018; Hutchinson et al., 2016; Sikes and Hall, 2017 and 
Johannessen et al., 2014). 

The synthesis located the diverse effects which could be 
considered as losses. Rostad et al., (2013) represented 
ideas expressed over losses to humanity. This was 
described as loss of self-identity, esteem, determination 
and respect which extended to becoming dependent 
upon others. This led to increased inactivity and passivity. 
Gelman and Rhames (2018) stated that a lack of finite 
resources to provide for and recognise needs in the 
family led to permanent feelings of loss. Sikes and Hall 
(2018) reported loss of the PwEOD and bereavement 
and grieving occurring before the death occurred and 
discussed how life was lived alongside these feelings. In 
Allen et al., (2009) there was a reported loss of a father 
role in the family and the loss of expectation of being 
parented. In Hutchinson et al., (2016) a loss was recorded 
in opportunities due to mandatory care responsibilities 
being required to be covered in the household. Sikes 
and Hall (2017) reported a downward spiral effect of 
losing a normal perspective. In the Johannessen et al., 
(2014) study, losses were discussed as losing social role, 
health, quality of life, ability to work and cognitive capacity. 
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Flynn and Mulcahy, (2013) positioned their study to 
understand losses as being service driven and they often 
fell short of sufficiency for the PwEOD and their family 
carers. Restrictions were financial, social, emotional and 
physically felt by the participant group; the family carers 
(Sikes and Hall, 2017).

To conclude, losses could be understood personally as 
well as socially.

Experiences around how ‘normal’ life was now dislocated, 
particularly after the certainty of a diagnosis, were notable 
and diverse. These experiences could venture into aspects 
of life which were connected to feelings and perceptions 
of identity, autonomy and selfhood. This could reflect how 
it was difficult to isolate claims into disparate concepts. 
Instead they tended to rely upon linking and merging into 
each other. Conceptual losses could thus be understood 
within a number of interlinking experiences.

Liminality and chronicity
Themes drawn from eleven of the sixteen studies revealed 
experiences around liminality. This effect can arise when 
people feel ‘out of this world’, ‘betwixt and between’ and 
in situations divorced from their perception of normal life. 
Notions of chronicity prevailed with feeling that time did not 
follow a normal pattern: (Rostad et al., 2013;Johannessen 
and Moller,2011;Johannessen et al., 2014; Lockeridge and 
Simpson, 2012; Gelman and Rhames,2018; Hutchison 
et al., 2016; Johannessen et al., 2015; Sikes and Hall, 
2017; Sikes and Hall. 2018;Flynn and Mulcahy,2013 and 
Johannessen et al., 2017).

The synthesised results led to the following understanding: 
Johannessen and Moller (2011) noted feelings of confusion 
and not knowing what was happening to them in the interim 
period prior to diagnosis. Gelman and Rhames (2018) 
reported experiences of chaotic feelings of ‘otherness’ 
and ‘outsiderhood’ in relation to change as well as 
leading to feelings of failure to cope (Rostad et al., 2013; 
Johannessen et al., 2014; Johannessen and Moller, 2011). 
These experiences read to reflect a sensory experience 
which was experienced as a fracturing away from others 
and perceived normality (Allen et al., 2009). Spouses could 
feel rejected and confused over how to cope (Johannessen 
et al., 2017). Lockeridge and Simpson (2012) outlined 
being lost with feelings of rejection and how carers could 
feel bullied into accepting services they did not wish or 
feel necessary. Allen et al (2009) reported in accordance 
with the Gelman paper feelings of disconnection whereby 
other family members could appear co-dependent with the 
PwEOD. This could lead to epiphanic, revelationary and 
euphoric traits present whereby certain family members 
could advocate for the day when the PwEOD recovered or 
different causes could be found for symptoms. Johannessen 
et al., 2017; Sikes and Hall (2017) reported how family 
carers observed feelings of rejection and confusion about 
everyday life. Johannessen et al., (2016) articulated 
lifetime rites of passage and aggregated experiences 
that were under threat such as marriage, graduations and 
childbirth. Therefore, there was an articulated experience 

of achievements going unnoticed. Within this failed 
recognition, a detachment could form with dependents 
based upon feelings of exclusion and indifference 
(Hutchinson et al., (2016). This led to background fears 
of impending decline and death. Sikes and Hall (2017) 
reported further reflections around the experiences of time 
and waiting. By the time a diagnosis did arrive, emotional 
exhaustion prevented diagnosis from providing a ‘Eureka 
moment’. There nonetheless remained a feeling that life 
was on hold and there was no destination end to the journey. 
Themes related to chronicity were noted. Time could feel 
more burdensome in the way that every declaration and 
event had to be waited upon. Such experiences were 
provoked by waiting for news, diagnosis, service provision 
and uncertainty about the future (Johannessen et al., 
(2016); Sikes and Hall (2018). Johannessen et al., (2015) 
articulated the conceptual meme of feeling ‘zombified’ by 
the experience and taint of EOD. The family reported coping 
in ways that were more; more dislocated, spatially lost and 
remote (Flynn and Mulcahy, 2013; Johannessen et al., 
2017. Johannessen et al., (2015) recorded metaphorical 
experiences of ‘slipping away’ of being ‘in another world’ 
and ‘spinning in a centrifugal machine’. 

These concluded experiences of life in limbo including 
thematic descriptions of dealing with the often chaotic 
experiences of EOD. The experiences were overarching 
the confusion that EOD symptoms often provoked in 
PwEOD and reflected how family felt wrong-footed over 
daily routines and how to react in a ‘new normal’ life. These 
led to situations of feeling ‘betwixt and between’ with regard 
to not finding or locating a comfortable place to occupy in 
the family as the roles of child/adult, young adult/parent 
lost definition.

Stigma
Eleven of the sixteen studies reflected stigma was prevalent 
being reported by both PwEOD and with spouses and 
dependents; Hutchinson et al., (2016);Pipon-Young et 
al., 2011, Allen et al.,(2009); Johannessen and Moller, 
(2011);Sikes and Hall, (2017); Johannessen et al., (2016); 
Lockeridge and Simpson,(2012); Hoppe (2018); Gelman 
and Rhames, (2018); Johannessen et al., (2014) and 
Hoppe,(2018).

Johannessen and Moller (2011) reported how suicidal 
thoughts could be the outcome of not being confident about 
being in company with others due to their cognitive abilities. 
This could be shown in self-harm (Allen et al., 2009). 
However, most stigma emerged with interaction with others. 
This is where stigma could manifest obviously. Pipon-Young 
et al., (2011) discussed ‘saving face’ as a way by which 
people covered up their dementia through embarrassment 
and coped socially with potentially discriminating features of 
their lives. Johannessen and Moller (2011) described how 
PwEOD could feel marginalised through having no control 
over what others knew about them. Stigma by association 
(3) affected participants across some studies (Allen et al.),  
. 
(3) Stigma by association is the placing of strain
on family members arising from the connection
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2009; Hutchinson et al., 2016). Dependents felt stigmatised 
by having a parent with EOD. At any time the participants 
reflected how difficult it was to manage their accounts 
to others often changing information dependent upon to 
whom they were directing their conversation (Hutchinson 
et al., 2016) Participant family carers vacillated between 
guilt and a form of coping. This form of coping allowed 
family carers to operate daily life whilst trying to shield the 
PwEOD from difficulties in the aftermath of a dementia 
diagnosis. Some studies reported how strategies were 
found to cope and deflect stigma both in the self and other 
family members (Sikes and Hall, 2017; Johannessen et al., 
2016); Lockeridge and Simpson (2012) and Hoppe (2018). 
Crucially these experiences of being judged negatively 
emerged when interfacing with medical services (Sikes 
and Hall, 2017; Johannessen et al., 2016). Gelman and 
Rhames (2018) reported stigma like experiences reported 
through loss of status, self-efficacy and credibility. As a 
result of stigma, dependents could be left with feelings of 
irrecoverable lack of confidence.

The experiences concluding EOD stigma demonstrated 
how PwEOD, their spouses and children were affected in 
different ways; some of which were rooted in the micro-
relationships within the family and physician relationships, 
others emerged within social life in society.

Coping with cautious optimism.
Under the theme of coping, eleven of the sixteen 
studies reported evidence of participants thriving with 
EOD (Johannessen et al., (2017);  Johannessen et al., 
(2016); Rostad et al., (2013); Pipon-Young et al., (2011); 
Lockeridge and Simpson (2012); Millenaar et al., (2016); 
Johannessen et al., (2015);Gelman and Rhames (2018) 
Allen et al., (2009); Hutchinson et al., (2016) and Hall and 
Sikes, (2018). 

Pipon-Young et al., (2011) related how PwEOD negotiated 
positive ways to live well with dementia; ; keeping active 
and involved and sharing a social life. Rostad et al., 
(2013) Lockeridge and Simpson (2012) and Johannessen. 
Rostad et al., (2013) Lockeridge and Simpson (2012) and 
Johannessen et al., (2017) reported participants as being 
able to reach acceptance and live with their diagnosed 
condition. Mental health issues affected coping resulting 
from unmet needs and lack in provision of support (Millenaar 
et al., 2016) with reference to young carer literature (4). 

Johannessen et al., (2016) and Johannessen et al., (2015) 
showed that part of coping was enabled by detaching from 
everyday suffering in life to gain a safe perspective. Getting 
used to a ’new normal’ was possible alongside negotiating 
the difficulties of life drawing parallels with Parsonian 
obligations to work and contribute to self and society (Hall 
and Sikes, 2018). This impacted upon coping themes 
related to competing in a job market. Gelman and Rhames 
(2018) and Allen et al., (2009) drew upon claims that coping 
meant adjusting to living with fear and taking one day at 
a time. Hutchinson et al., (2016) reported how the identity 
could be developed which enhanced strategies of coping.   

Overarching the views on coping was securing a blend 
of normality which could be achieved provided economic 
pressures could be minimised or set aside. Resilience 
helped dependents distance themselves from traumatic 
family events and overwhelming tension. This meant 
that part of being a ‘new normal’ could result in not being 
economically competitive.

Conclusion

The review focused on the experiences of living with EOD. 
The results indicated that there was variation in the sample 
sizes, patient type, models and study design. Meta-
ethnography was the selected approach to systematically 
review the literature. The main themes extracted were; i) 
biographical disruption ii) diagnosis, iii) losing life, friends 
and competences, iv) liminality and chronicity, v) stigma, 
and vi) coping with cautious optimism. The findings do 
reflect broad consensus that EOD prompts some different 
needs within the dementias’ classifications. To this end, 
further research and development in the field is suggested 
in order to provide more knowledge for those providing 
and receiving care and services with particular sensitivity 
to each personal perspective in the triad of PwEOD, 
spouse and children.

Gaps in the literature and rationale for study
The literature review conducted in this chapter reflected 
a gap in the literature capturing the lived experience of 
PwEOD as reported in their own voice. As a result, only 
four studies were located reflecting the views of PwEOD 
were expanded with the experiences of family kin reporting 
on life at home with the PwEOD. This study aim therefore 
intended to investigate the direct experiences of PwEOD 
as they chose to reveal what living with the condition was 
like in everyday life. This review contributes to the modest 
extant knowledge of PwEOD. Of the available literature 
meeting criteria, there is still a tendency for the literature 
to seek family kinship views as opposed to drawing upon 
the PwEOD’s views where these opinions and views 
could be provided. Given the gaps in current research, 
it was important to investigate further the challenges 
and opportunities for researchers and practitioners in 
researching, planning, implementing, and evaluating 
appropriate educational, supportive, and therapeutic 
services for individuals affected by EOD. Without a firm 
policy steer, PwEOD in the UK may be at risk of not 
receiving age-sensitive appropriate care.

Strengths and limitations of the study
Methodological strengths of this review include its 
reproducible and systematic nature including the 
application of a meta-ethnographic tool (Noblit and Hare, 
1988). This review contributes to the modest extant 
knowledge of PwEOD. The process allowed similar 
concepts to be compared through a system of values 
enabling a full review of all available literature meeting the 
criteria.
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(4)Domestic estimates in Scotland suggest mental health difficulties amongst young carers indicate are reported twice as 
much as is reported by non-carers (Scottish Government, 2017).
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There were a number of limitations with the review. 
Weaknesses were located around the paucity of studies 
located highlighting experience of having EOD. This was 
dealt with by expansion to encompass family kin. This 
allowed inclusion of a wide variation in age ranges and 
eclectic family role dyads. The literature illustrated that 
there are many legitimate perspectives affected by EOD. 
However, as thevariation in the studies was so wide, 
the synthesis could not fully account for the influence of 
these factors in the findings. Finally, included studies were 
conducted within Western cultures and within traditional 
‘nuclear families’. This had the effect of restricting 
generalisability of findings to other family structural 
systems. Studies were included from clinical settings 
which may distort some of the findings and assumptions.

Clinical implications
Participant views are deemed to be important for the 
planning of service provision and delivery. The results 
suggest strongly that planners of health and social care 
will be required to be answerable to an audience which 
is differently populated. Within any population of EOD 
there may likely be people who form part of the working 
population with children who still require support from 
parents both financially and emotionally. Care providers 
and planners must be cognisant that EOD is a chronic 
condition which whilst terminal, occurs in individuals and 
families with acute and vital ongoing needs. It is critical 
that qualitative research takes on board the nature of 
biographical disruption in an EOD diagnosis and considers 
the needs of a younger population. This is critical to 
the needs of other workers in the family including the 
vulnerability of children. 

One noteworthy consideration in qualitative studies 
gathering person-centred-views is awareness of location 
and channel through which studies are performed. The 
studies relied upon hospital based or clinically led studies. 
Most made provision to ensure participant convenience and 
comfort. However, it is the case that ethical concern must 
be drawn to what extent participant groups may suspect 
that there are right answers or wrong answers. Medicine 
still is situated as the dominant hegemony governing 
care in times of medical frailty where people fear demise 
and death. It may be imagined that by complying with a 
particular view it may help participants to gain access to 
medication, clinical trials or enhanced service provision. 
For these reasons such concern should be taken over 
recruitment paths. This will ensure that participants are 
not unclear about what their data may realise for them 
personally in the short to medium term. In order to ethically 
and respectfully manage the expectations of participants, 
the aims and likely outcomes of studies should very clearly 
be illustrated to potential participants. 

Future research implications
Further contributions to the research body including 
qualitative studies on experience could sensitise policy-
makers, health and social care providers to the factors 
likely to enhance service provision and care. EOD is a 
classification which brings its own separate concerns from 
those presenting in later onset dementias. Therefore, it 
may be fruitful for future research to explore further the 
experience of PwEOD. This would relate to both the 
personal impacts as a distinct condition with different 
symptoms to that of older onset conditions as well as 
experiences of coping within work and family settings. 
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