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This is a special double issue this year that is
rich with research papers from the region.

There is one particular paper of interested
which is the result of regional collaboration
of Middle East Primary Care Network
MEPCRN. The MEPCRN paper’s aim was

to determine the prevalence of burnout,
and of associated factors, amongst

family doctors (FDs) in the Middle East.
Methodology. A cross-sectional survey

of FDs was conducted using a custom-
designed and validated questionnaire
which incorporated the Maslach Burnout
Inventory Human Services Survey
(MBI-HSS) as well as questions about
demographic factors, working experience,
health, lifestyle and job satisfaction. MBI-
HSS scores were analysed in the three
dimensions of emotional exhaustion (EE),
depersonalization (DP) and personal
accomplishment (PA). Seven hundreds
questionnaires were distributed in 5 Midlde
Eastern countries, and 500 were returned
to give a response rate of 71%. As far as
burnout, 44% of respondents scored

high for EE burnout, 30% for DP and 28%
for PA, with 15% scoring high burnout in
each of the three measurements. A little
more than 33% of doctors did not score
high for burnout in any dimesnion. High
burnout was observed to be emphatically
connected with a few of the variables
under concentrate, particularly those
relative to respondents’ nation of home,
occupation fulfillment, expectation to
change work, sick leave usage, the misuse
of liquor, tobacco and psychotropic
medication, more youthful age and male
sex. The authors conluded that burnout is
by all accounts a typical issue in FDs over
the Midlde East and is connected with
individual and workload pointers, and
particularly work fulfillment, aim to change
work and the abuse of liquor, tobacco and
medicine. The study survey has all the
earmarks of being a substantial instrument
to quantify burnout in FDs. Proposals for
changes of employment conditions and
future research are needed for further
exploring the issue.

A paper from Saudi Arabia tried to estimate
the prevalence of Diabetic Retinopathy
among Newly Diagnosed Type 2 Diabetes
Mellitus Patients in Abha City, Saudi Arabia.
All newly diagnosed diabetic type 2 patients
attending primary health care centers in
Abha during the period of study (39 PHCCs)
were referred to ophthalmology department
in Abha General Hospital for diabetic retin-
opathy screening until the required sample
size was reached.The study included 393
newly diagnosed type 2 diabetic patients.
Their age ranged between 21 and 96 years
with a mean of 52.9 and standard deviation
of 11.8 years. Female patients represent
(242)61.6% of them.The prevalence of dia-
betic retinopathy among newly diagnosed
type 2 diabetic patients was (13)3.3%. All of
DR cases were classified using Friedman’s
standards as background or non-prolifera-
tive diabetic retinopathy. The authors con-
cluded that the prevalence of retinopathy

in newly diagnosed type 2 diabetes mellitus
patients was found to be relatively low in
this study compared to international studies.

A paper from Riyadh studied the effect of
different concentrations of ginger and its
extracts on kidney functions and glucose

in rats. Six weeks Wister Albino rats divided
in to six groups each had ten rats: control
group (C) , diabetic group (DC), while other
groups were fed by addition of ginger
Freeze-dried or extract concentration (0.5%
- 2%) respectively (DGL, DGH, DGEL, DGEH).
Diabetes was induced by an intraperitoneal
injection of streptozotocin (50 mg/kg of
body weight) The results showed that DGH,
DGEL and DGEH groups had less weight
than the two control (C, DC) groups.The
DGEL and DGEH group showed statisti-
cally lowered food intake compared with
the Cand DC group. Ginger and its extracts
caused an increase in glucose level. With
regard nitrogen blood urea (NBU) and urea,
the DGL, DGEL and DGEH groups had no
significant differences when compared with
the Cand DC groups. With regard to creati-
nine and uric acid there were no significant
differences among all groups. This study
recommends intake of the low dose of gin-
ger (0.5%) and the high dose of the ginger
extract (2%) for improvement of the kidney
tissue of diabetic patients.

A paper from Yemen evaluated the preva-
lence of metabolic syndrome in Yemeni
patients with hypothyroidism. A total of

350 patients with past history or newly
diagnosed hypothyroidism (diagnosed as
having high TSH, and or low FT4 and FT3)
(patients group ) and 100 healthy euthyroid
volunteers as ( control group) attending

the outpatients medical clinics at Al-Ku-
wait University hospital in Sana’a city.The
patients and control groups were under go
complete history and clinical examination
included measurement of blood pressure
and waist circumference. Among these
patients 233 (66.6%) of hypothyroid patients
had subclinical and 117(33.4%) had overt
hypothyroidism . MS was significantly higher
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in hypothyroid (37.4% ), (76.3%) in patients
with subclinical and 31 (23.6%) in patients
with overt hypothyroidism, than in euthy-
roid group (17%).The commonest occurring
metabolic syndrome defined criterion in
hypothyroid patients was central obesity
89(67.9%), high blood pressure 88 (67.1%),
reduced high density lipoprotein (61%),high
serum triglyceride (59.5%) and raised fast-
ing blood glucose (54.9%).The authors con-
cluded that prevalence of MS is high among
Yemeni patients with hypothyroidism and
central obesity was the commonest co-mor-
bidity. These findings highlight an urgent
need to develop strategies for prevention,
detection, and treatment of MS that could
contribute to decreasing the prevalence of
cardiovascular morbidity and mortality in
hypothyroid patients.

A review paper from Pakistan looked at the
Prevalence and determinants of Unintended
Pregnancy. A range of electronic data-
bases was searched for studies conducted
in developing countries and published
between 1990 and 2015. English-language
publications were searched using relevant
keywords, and reference lists were hand
searched. A systematic review was carried
out for all the quantitative studies which
met the inclusion criteria. The quality of se-
lected studies was assessed using Newcas-
tle-Ottawa Scale. Twenty-two papers were
included in the review. Average prevalence
of unintended pregnancy was estimated

to be 35% ranging from 13% to 82%.The
predictors of unintended pregnancy were
found to be, socio-demographic factors
include women’s age, women'’s education,
parity, birth order and interval, previous
pregnancy intention, age at the time of mar-
riage, socioeconomic status, marital status,
religion, caste, and ethnicity. The authors
concluded that the main correlates were
found to be age, parity, educational and eco-
nomic status. This means that undertaking
outreach in poor countries might be helpful
in fulfilling the needs of Family planning for
these women. Furthermore, community-
based distribution of family planning meth-
ods or counseling should be targeted to the
illiterate older aged women of reproductive

age with poor socioeconomic status.

In the special education section , a surgical
education on anal abscess and fistula fo-
cused on the general practitioner approach
in term of diagnosis, office surgery, when

to refer,and what underlying conditions to
look for.

This Journal is Copyright

While all efforts have been made to ensure
the accuracy of the information in this
journal, opinions expressed are those of the
authors and do not necessarily reflect the
views of The Publishers, Editor or the Edito-
rial Board. The publishers, Editor and Edito-
rial Board cannot be held responsible for
errors or any consequences arising from the
use of information contained in this journal;
or the views and opinions expressed.
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Abstract

Introduction: The aim of this study was to determine
the prevalence of burnout, and of asso- ciated
factors, amongst family doctors (FDs) in the Middle
East.

Methodology: A cross-sectional survey of FDs was
conducted using a custom-designed and validated
questionnaire which incorporated the Maslach
Burnout Inventory Human Services Survey (MBI-
HSS) as well as questions about demographic
factors, working experience, health, lifestyle and
job satisfaction. MBI-HSS scores were analysed
in the three dimensions of emotional exhaustion
(EE), depersonalization (DP) and personal
accomplishment (PA).

Results: Seven hundred questionnaires were
distributed in 5 Midlde Eastern countries, and 500
were returned to give a response rate of 71%. As
far as burnout, 44% of respondents scored high
for EE burnout, 30% for DP and 28% for PA, with
15% scoring high burnout in each of the three
measurements. Alittle more than 33% of doctors did

not score high for burnout in any dimesnion. High
burnout was observed to be emphatically connected
with a few of the variables under concentrate,
particularly those relative to respondents’ nation of
home, occupation fulfillment, expectation to change
work, sick leave usage, the misuse of liquor, tobacco
and psychotropic medication, more youthful age
and male sex.

Conclusions: Burnout is by all accounts a typical
issue in FDs over the Midlde East and is connected
withindividualand workload pointers, and particularly
work fulfillment, aim to change work and the abuse of
liquor, tobacco and medicine. The study survey has
all the earmarks of being a substantial instrument
to quantify burnout in FDs. Proposals for changes
of employment conditions and future research are
needed for further exploring the issue.

Key words: Burnout, Middle East, general practice,
job satisfaction.
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Background

The practice of medicine is inherently stressful. Physicians
must continuously respond to the needs of patients and
their families, routinely interact with the most intense
emotional aspects of life and expend their own emotional
resources to provide care and caring to others. Each day,
physicians are called on to cope and adapt with stresses
characteristic of their role. Extensive ‘withdrawals’ from
emotional reserves are required, while emotional ‘deposits’
may be infrequent and few. For some, each day becomes
increasingly more difficult as coping mechanisms prove
inadequate and emotional reserves become depleted (1).

Burnout is generally characterized as loss of eagerness
for work, sentiments of negativity, and a low feeling
of individual achievement. There have been inquiries
concerning the utilization of these criteria, in any case.
Burnout is a reaction to chronic, job-related stress. It is an
emotional state that may be accompanied by a number of
physical and behavioural changes. It is a construct used
to describe negative changes in the attitudes, moods, and
behaviours of individuals in reaction to stresses at work.
The sources of burnout in physicians are maladaptive
coping habits, which are fostered by the medical training
system. Postgraduate training in medicine involves long
hours, excessive workloads, sleep deprivation, changing
working conditions, peer competition, self-denial, and
social isolation from the ‘real world’ (2).

Those physicians who manage to survive their training
years find that their expectations often do not conform to
reality. Instead of the ideal life they envisioned, they find
numerous new sources of stress waiting for them. Many
arrive at this point with their sense of self-worth completely
tied to their productivity. A growing practice would seem
to be a sign of success and gratification but may actually
require a physician having to work faster and longer to
meet demands. Under these conditions, the practice may
become routine and tedious. The rapidly increasing body
of medical knowledge and technology make it difficult to
keep up to date, and there is an increasing pressure to
focus on the disease rather than the patient (3).

It is estimated that between 30-40% of physicians suffer
from burnout at a level sufficient to affect their personal or
professional performance. Prevalence rates for depression
and stress (anxiety and burnout) have been reported for
British general practitioners, Canadian and American
emergency room physicians, American Internists, American
family practice residents, Spanish and Canadian general
practitioners (4).

A national overview distributed in the Archives of Internal
Medicine in 2012 reported that US doctors endure more
burnout than other American workers (5). This year, in the
Medscape Physician Lifestyle Report, 46% of all doctors
reacted that they had burnout, which is a generous
increment since the Medscape 2013 Lifestyle Report, in
which burnout was accounted for in marginally under 40%

of respondents.. A few studies have recommended that a
low feeling of individual achievement is not connected with
burnout, in any event in men (6,7).

In other studies , essentially including the statements I
feel burned out from my work” and “I have become more
callous toward people since | took this job” appears to be
a valid method for measuring burnout (8, 9). Given the
vagueness in characterizing and measuring burnout, the
criteria utilized as a part of the Medscape review to survey
burnout in our doctor individuals give helpful data on the
present condition of doctor morale which, tragically, is
low.

An article distributed in the Journal of General Internal
Medicine reported burnout rates running from 30% to
65% across specialties, with the most elevated rates
brought about by doctors at the front of care, such as,
emergency medicine and primary care (10). The 2015
Medscape study results mirror this same example, with
the most elevated burnout rates found in critical care
(53%) and emergency medicine (52%), and with half of all
family doctors, internists, and general surgeons reporting
burnout. Of considerably more worry, among internists and
family doctors who reacted to the Medscape overview,
burnout rates ascended from around 43% in 2013 to half
in both gatherings, a flat out expansion of 7% however a
16% ascent in frequency in only 2 years. In a year ago’s
Medscape Physician Compensation Report, family doctors
and internists were two of the specialties most likely to say
they would choose medicine again, but also two of the
specialties most likely to say they would not choose their
own specialty again.

Other studies have demonstrated that the pervasiveness
of burnout in essential consideration doctors (PCPs) has
expanded over the earlier decade in the United States as
well as in Europe (7,11). The minimum worn out doctors as
indicated by our study are dermatologists (37%), therapists
(38%), and pathologists (39%). As far as we can tell no one
has yet documented rates of burnout in general practice in
the Middle East.

Aims and Objectives

Burnout can be prevented by psychological or social
interventions. The aim of this study is to quantify burnout
in Middle-Eastern FPs/GPs (Family Doctors/General
Practitioners), and try to identify factors which predict
burnout in the study population.

Objectives

The objective of this study is to perform a survey of burnout
in General Practice/Family Medicine, with the participation
of Middle-Eastern FPs/GPs. We may then investigate the
frequency of burnout in FPs/GPs and to identify risk factors
contributing to the development of such burnout.
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Study population - Methods - Research Plan

Randomly assigned FPs/GPs from participant countries
wereasked to participate in this study. The randomisation
and sample selection process was co-ordinated by a key
FP/GP in each Country, selected from the participants of
project meeting, or their delegates. Each Country was
expected to provide up to 100 completed questionnaires
to the co-ordinating doctors (authors) for analysis.

Participating doctors were asked to complete a
questionnaire that had two parts , and which had been
piloted successfully and validated (12) (Table 1):

Part one was a self-prepared questionnaire with questions
about demographic information, with questions on working
place, working tenure, training, workload, remuneration,
job satisfaction, alcohol consumption, smoking, use of
psychoactive medication, sick leave, etc.

Part two was the Maslach Burnout Inventory, Human
Services Survey, a conceptualization of burnout as a
syndrome characterized by three dimensions: emotional
exhaustion, depersonalization and decreased sense
of personal accomplishment (13), and Part three was a
seven-point Likert type satisfication questionnaire.

In those Countries where the use of an English-language
instrument may have posed a barrier, the questionnaire
was translated to the native language by the key co-
ordinating FP/GP in that Country. The translation process
was validated by cross translation.

Data collection and Statistical Analysis

The country co-ordinators, one lead FD in each of
5 participating countries were responsible to send
the questionnaire to a representative sample of their
country’s FDs. The original target was a sample size of
100 completed questionnaires from each country. Each
country co-ordinator coded the data from the returned
questionnaires into a custom- designed Microsoft Excel
spreadsheet template, and these were then imported into
SPSS version 17 by the coordinator of the study .

Scores were output in the three dimensions of burnout and
were then transformed into dummy categorical variables
for high, average and low burnout in the dimensions of
emotional exhausation (EE), depersonalization(DP), and
Personal Accomplishment (PA) as recommended by
Maslach using the cutoff values applicable for doctors (13).
However, the burnout outcome variables were recoded
into high and not-high (average or low burnout) for the
statistical analyses.

EE: low burnout < 13, average burnout 14-26, high
burnout > 27 (The scoring guide actually recommends that
average scores for EE range from 19 to 26. Scores in the
range from 14 to 18 are thus difficult to classify. For the
purposes of the description of rates of burnout found in this

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

study, EE scores in the range of 14 to 18 were classified
as average, to avoid unclassified cases. However, all the
statistical analyses performed on the data set used the
outcome variable of high as against not high burnout in the
three dimensions.)

DP:

low burnout < 5, average burnout 6-9, high burnout > 10.
PA:

high burnout < 33, average burnout 34-39, low burnout >
40 (inverse scale).

Atotal of 500 completed questionnaires were returned from
more than 700 sent giving a response rate of approximately
71%. Among the 500 respondents (270 males, 54 %)
had a mean age of 47.4 years (SD 6.5 years) and had
graduated 15 years previously to filling in the questionnaire
(SD 7.5 years), worked 42 hours per week (SD 10
hours), saw 170 patients per week (SD 63 patients) and
were roughly evenly distributed amongst the 5 countries

(See Table 2, page 9)

On the job satisfication questions on Likert scale 6% of the
sample have very low satisfication and only 11% are highly
satisfied with their jobs.

Table 3 (page 9) lists the frequency distributions of
respondents by degree of burnout (high, average or low)
in the three dimensions (EE, DP, PA). Table 4 gives the
frequency distribution of respondents by presence of
high burnout scores in none (0), one or more of the three
dimensions (1, 2 or 3). In all, 44% of respondents scored
high for EE (95% CI = 41.5-45.0%), 30 % for high DP (28.2-
34.9%), 28.0% low for PA (26.6-32.3%). In Table 4 (page 9)
15% of respondents (13.3-17.1%) scored high for burnout
in all three dimensions. Only 34.6 % of doctors (32.1-38.6
%) did not score high for burnout in any dimension.

Iraq and Lebanon scored the highest in term burnout score
in each of the three dimensions followed by Iran, Saudi
Arabia and Kuwait. Lebanese and Iranian respondents
demonstrated high proportions of high EE burnout, Iraqi
and Kuwaiti respondents demonstrated high proportions of
high DP burnout, whilst Saudi respondents demonstrated
high proportions of high PA burnout.

When looking at the factors associated with high burnout
the strongest associations using both logistic regression
and included job satisfaction and intention to change job,
the (ab) use of tobacco, alcohol and psychotropic drugs,
male sex, age, type of work and sick leave utilization.
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Table 1

PART 1

Human services survey

The information you record in this questionnaire will be treated with extreme confidentiality. Your identity will be
unknown to us. Please answer all questions as truthfully as you can. Please only complete this questionnaire if
you are a full-time general practitioner or family doctor, working either in state employment (including academic or
educational work) or private practice, or both. Please do not return this questionnaire if you work 50% or more of
your time in another specialty besides general practice or family medicine, or if you are presently retired.

Thank you for your time.

Age:

Sex:

Marital status: (married, single, divorced/separated, widowed)
Number of children: (number under 5 years of age: )

Years since qualification as M.D.: _ Years in current position / workplace:

Further qualifications:
Type of work: (please tick all that apply)

___ State-employed __ private practice __ education/academic
__currently in training

___other (e.g. occupational health physician) — please specify

Do you work solo or in a group setting? __ (solo/group)

Is your practice mainly rural or urban? __ rural ___ urban ____mixed
How much do you earn a month from all your GP/FM work, approximately?
Euro

How many patients do you see in one week, on average?

How many hours do you work in one week, on average?

How many hours a day do you sleep, on average?

__(>0or=8) __ (>4but<8) _ (<or=4)

Do you do night visits, or work night shifts (after 8 pm, before 6 am)? _ (Y/N)
If you do work at night, how many nights a month you do work on average?

Do you work on the weekend, or work weekend shifts? _ (Y/N)

If you do work on the weekend, how many weekends a year are you off?_
How many days were you off work on sick leave last year?

Have you seriously considered changing your job at least once over the pastmonths? = yes  no
_____undecided

How satisfied are you with your current job? (0 = very little, to 6 = very much)

Do you smoke tobacco regularly? ____(YIN)

Has your consumption of tobacco increased during the last year? _ (Y/N)

Do you drink alcohol regularly?  (Y/N)

Has your consumption of alcohol increased during the last year?  (Y/N)

Have you taken psychoactive medication in the lastyear? _ (Y/N)

PART 2

Please reply to each question below with a score from 0 to 6 (one choice only per question).
The meaning of the scores are explained below:

0 = never,

1 = a few times a year or less frequently,
2 = once a month or less frequently,

3 = a few times a month,

4 = once a week,

5 = a few times a week,

6 = every day

1. | feel emotionally drained from work
Score =

2. | feel used up at the end of the workday
Score =
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3. | feel fatigued when | get up in the morning and have to face another day on the job
Score =

4. | can easily understand how my patients feel about things
Score =

5. | feel | treat some patients as if they were impersonal objects
Score =

6. Working with people all day is really a strain for me
Score =

7. | deal very effectively with the problems of my patients
Score =

8. | feel burned out from my work
Score =

9. | feel | am positively influencing other people’s lives through my work
Score =

10. | have become more callous towards people since | took this job
Score =

11. | worry that this job is hardening me emotionally
Score =

12. | feel very energic
Score =

13. | feel frustrated by my job
Score =

14. | feel that | am working too hard on my job
Score =

15. | do not really care what happens to some patients
Score =

16. Working with people directly puts too much stress on me
Score =

17. | can easily create a relaxed atmosphere with my patients
Score =

18. | feel exhilarated after working closely with my patients
Score =

19. | have accomplished many worthwhile things in this job
Score =

20. | feel like | am at the end of my rope
Score =

21. In my work | deal with emotional problems very calmly
Score =

22. | feel patients blame me for some of their problems
Score =

Thank you for your time.

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 6, JULY/AUGUST 2016



ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

Table 2: Job Satisfication on Likert Scale

lob Satisfication Freguency Percentage
1 (Low) 30 6

2 50 10

3 105 21

4 150 30

5 110 22

6 (High) 55 11

Table 3: Frequency and cumulative frequency distributions of respondents by degree of burnout (high,
average and low) with 95% Cl in each of the three dimensions

Burnout EE Pa

(n=500)

26

(95% Cl)

(n = 500

High 230 44,0 (41.5-45.0) 150 30.0 (28.2-34.9) 144 28.0(26.6-32.3)
Medium 200 40.0 (36.5-43.6) 160 320 (29.9-33.1) 136 31.0(26.1-30.2)
Low &0 16.0(14.1-18.0) 180 38.0(35.0-40.0) 200 40.0 (37.0-42.0)

Table 4: Frequency and cumulative frequency distributions of respondents by high burnout score in none (0)
or any one, any two or all three dimensions (1, 2 or 3) with 95% CI

High Burnout % [95% Cl)

Mo Dimension 173 34.6(32.1-38.68)
One Dimension 162 32.4(28.1-34.7)
Two Dimension o0 18.0(17.1-20.2)
All Three Dimensions 75 15.0(13.3-17.1)

Discussion

In rundown, MEPCRN investigation of burnout among
family doctors in 5 Middle Eastern Countries with an
approved instrument to gauge burnout accomplished a
response rate of 71%. Taking all things together, 44% of
respondents scored high for EE burnout, 30% scored high
for DP burnout and 28% scored high for PA burnout. Just
34.6% of respondents did not score high for burnout in
any measurement, whilst 21% scored high for burnout in
no less than two measurements and 15% scored high for
each of the three. In the wake of controlling for nation, low
occupation fulfilment, communicated goal to change work,
abuse of liquor, tobacco and psychotropic med-ication,
sick leave usage, more youthful age, male sex and kind
of work were connected with high burnout, as beforehand
reported.(1)

Some prior studies reported lower rates of burnout, yet a
comparable number of late studies reported comparable
information (14,15,16,17-21). Not surprisingly, high burnout
was more probable with low occupation fulfillment and

goal to change job (1, 15,22). Additionally,(1,3,4,14,22)
elevated amounts of burnout were observed to be more
probable with certain organizational elements (nation of
root, as surrogate for health services framework, and kind
of work) and increased sick leave use, and less so with
high workload (patients per week and hours per week)
and other employment stressors (pulling all nighters and
weekends). Individual variables, forexample, more youthful
age, sex, conjugal status and number of youngsters were
likewise connected with burnout, yet male sex all the more
unequivocally so (1,22).

Scholastic work sort was connected to lower EE, however
higher PA burnout, as beforehand reported (1). Low
self-regard has been already answered to be connected
with burnout.(1) In this study, we watched that burnout
was more probable with expanding smoking, expanded
utilization of liquor and utilization of psychotropic drug,
which might be indications of low self-regard (15).
Different variables, for example, salary, were shockingly
rather feebly connected with high burnout, whilst others
(non-scholastic kind of work, years since graduation, not
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having further capabilities, expanding smoking) appeared
to be connected with high EE burnout, yet make high PA
burnout more outlandish; be that as it may, such vague
discoveries have been beforehand depicted in burnout
research in specialists, for instance, by Deckard et al. (4)
Generally, the example of related variables seems like that
reported by Goehring et al.(8) for those variables which
were incorporated into both studies.

This is the initially reported study exploring the
pervasiveness of burnout among Family Physicians in the
Middle East, planned to look at the variables connected
with high burnout. The constraints of this study incorporate
the way that it is cross-sectional, that it has not been
led simultaneously in all nations, that the study included
FDs in different nations and working in various social
insurance and healthcare frameworks without measuring
the multifaceted nature of this environment. The burnout
scores discovered seemed practically identical or high
concerning prior studies.

Conclusion

Burnout is by all accounts a typical issue in FDs crosswise
over the Middle East, with high levels obviously influencing
66% of respondents in this study. Taking all things together,
44% of respondents reported abnormal amounts of EE,
30% DP and 28% low sentiments of PA. There is extensive
variation between nations. High burnout was observed to
be more probable in relationship with a few of the variables
under study, especially those in respect to respondents’
nation of living, work fulfilment, intention to change work,
sick leave usage, the misuse of liquor, tobacco and
psychotropic prescription, younger age and male sex.

Future examination is expected to investigate the issue
top to bottom, create models to portray the marvel and to
recognize causative elements and compelling between
intervention methodologies. Work fulfillment is an essential
element in such research, and it ought to be prioritized by
MEPCRN as a potential for further work and research.

Late research dealing with burnout expects to grow new
hypothetical structures that expressly coordinate both
individual and situational elements, utilizing a model of
job-person fit. Maslach and Leiter (30) address the test by
defining a model that spotlights on the degree of match
or befuddle between the individual and six spaces of the
employment environment, specifically workload, control,
reward, community, fairness and values. Re-look has
shown that the more noteworthy the confounder, the more
noteworthy the potential for burnout.

Future studies ought to address these elements when
examining burnout in FDs, and the attention ought to be
on positive as opposed to negative states, managing work
engagement and fulfillment and not simply work stress.(1)
In such manner, the solid relationships found in this
study between low employment satisfaction and burnout
support the thought of centering future examination on
enhancing work fulfilment instead of tending to burnout
straightforwardly.

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

Shockingly, little research has been led into mediations for
burnout. In spite of the fact that examination demonstrates
that it is the organizational attributes that appear to have
more grounded relationship with burnout; generally
intercessions have in the past incidentally been fixated on
changing individuals (1). Various mediation methodologies
have been concentrated, some concentrating on aversion
of burnout and others on treatment when it has as of now
happened, and results have been varied (1). This is another
essential area where our knowledege is lacking.
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Abstract

Diabetes is one of the high-risk diseases; one of its
complications is nephropathy. This can be reduced by
eating some foods. The goal of this study was to study
the effect of different concentrations of ginger and its
extracts on kidney functions and glucose in rats (2010-
2011) at King Saud University in Riyadh. Six weeks
Wister Albino rats were divided into six groups each of
ten rats: control group (C) , diabetic group (DC), while
other groups were fed by addition of ginger Freeze-
dried or extract concentration (0.5% - 2%) respectively
(DGL, DGH, DGEL, DGEH). Diabetes was induced
by an intraperitoneal injection of streptozotocin (50
mg/kg of body weight). The results showed that DGH,
DGEL and DGEH groups had less weight than the two
control (C, DC) groups. The DGEL and DGEH group
showed statistically lowered food intake compared
with the C and DC group. Ginger and its extracts
caused an increase in glucose level. With regard to
nitrogen blood urea (NBU) and urea, the DGL, DGEL
and DGEH groups had no significant differences when
compared with the C and DC groups. With regard
to creatinine and uric acid there were no significant
differences among all groups. This study recommends
intake of the low dose of ginger (0.5%) and the high
dose of the ginger extract (2%) for improvement of the
kidney tissue of diabetic patients.

Key words: diabetes, rats, ginger, ginger extract,
glucose, kidney function, kidney tissue.

Introduction

Diabetes causes many complications with the highest
kidney failure caused by sorbitol accumulation in the
kidney. The sorbitol is produced by enzyme aldose
reductase and the sorbitol is converted to fructose by
sorbitol dehydrogenase.

This enzyme is absent in the kidney tissue when the
glucose level becomes high and aldose reductase
sufficient so that the sorbitol becomes high and
accumulates in kidney and causes kidney failure (5).

The high blood glucose in the blood leads to elevation
of sorbitol which is one of the causes of kidney failure
in the diabetic patient. We have to study some kinds
of food like ginger which might affect kidney function
and tissues. The research goals are: Study the effect
of fresh ginger and its extract (zingeron) on the body
weight and food intake. Study the effect of fresh ginger
and its extract (zingeron) on the blood sugar in the
diabetic rats type one;. Study the effect of fresh ginger
and its extract (zingeron) on the function of kidney and
tissue in type one diabetic rats.
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Ingredients of diet (g/1000g for diet)

Ingredient efkg gfkg gfkg | gfkg gfkg gfkg

DGEH DGEL DGH DGL DC C
Casein, High | 200 200 200 200 200 200
Nitrogen
L-Cystine 3 3 3 3 3 3
Sucrose 100 100 100 100 100 100
Cornstarch 377486 | 3924B6 | 3774 | 392486 397 486 | 3974

86 86

Dyetrose 132 132 132 132 132 132
Soybean Oil 70 70 70 70 70 70
1- 0.014 0.014 0.014 | 0.014 0.014 0.014
Butyl hydroguinone
Cellulose 50 50 50 50 50 50
Mineral Mix | 35 35 35 35 35 35
#210025
Vitamin Mix # | 10 10 10 10 10 10
310025
Choline Bitartrate 25 25 25 25 25 2.5
Ginger 20 5
Ginger extracted 20 5

1000 1000 1000 1000 1000 1000

Materials and Research Methods

We used 60 adult rats type Wister albino, average weight
185 + 30 g ,divided into two groups. One control group
had ten rats the (C) the other one had fifty rats injected
with streptozotocin to make them diabetic rat type one
(magnitude 50mg/kg by body weight). All experimental
procedures and protocols in this study including euthanasia
were conducted in accordance with the National Institute
of health guide for the care and use of laboratory animals,
Institute for laboratory animal research (NIH publications
No80-23; 1996) as well as the ethical guidelines of the
experimental animal care center, college of Medicine, King
Saud university, Riyadh, Saudi Arabia. The diabetic group
was divided into five groups, each one had ten rats. The
second diabetic group (DC) , the third one diabetic and
ate 0.5% ginger in diet (DGL), the fourth one diabetic and
ate 2% ginger in diet (DGH), the fifth one diabetic and ate

0.5% ginger extract (zingeron) in diet (DGEL), the sixth
one diabetic and ate 2% ginger extract(zingeron) in diet
(DGEH). At the end of the six weeks of experiment the
rats were fasted and anesthetized to pull the blood and
the kidney was saved in formalin to study the tissues. The
glucose was measured by fluorometric enzymatic analysis
(15) and the kidney function urea by (7) , creatinine (7),
uric acid (4). We used spectrophotometer model Ultrospec
2100 pro from ( Amersham Biosciences, San Francisco,
CA, USA). For the kidney tissues we used Automated
tissue processer by company Lecia model LEICATP 1020
from Germany (6). We used statistical analysis average
and standard deviation (meanst SD). We analyzed the
transactions to see the differences between the average
measurements of the transactions and conducted analysis
of variance (One Way ANOVA)and Duncan test using
statistical analysis software(12).
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Results and Discussion

The result shown in Figure 1, the diabetic control group
(DC) showed no significant effect on weight but in (DGH,
DGEL, DGEH) showed decrease in comparison with the
(C, DC) groups (P<0.05). Our study was inconsistent
with the study (8) that showed lower weight in diabetic
control rats and our study agreed with (13) which showed
it caused lower weight in a group of rats that ate ginger
compared with the diabetic group. Food intake in (figure
2) we see in a groups (DGEL, DGEH) low in statistical
analyses compared to the (C, DC) groups and our study
was inconsistent with this study (11) where there was no
significant difference in the food intake in all groups. For
this study, the reason for the low food intake may return
to the diet because it contains fibre and gives feeling

of fullness. The glucose in (figure3)of the ginger and its
extracts led to a rise in glucose results of this study is
inconsistent to another study (14), that found very small
amounts of ginger juice lowered blood sugar significantly
in control and diabetic rats. Our results agree with this
study (9), which explained that ginger leads to inhibition
of the enzyme aldose reductase and reduces the level of
sorbitol and raises the level of blood glucose. Ginger and
extract did not affect all blood nitrogen urea, urea and
Uric acid (figure 4, 5 and 7), but led to a rise in creatinine
(figure 6). Inconsistent with our results was a study (1)
that found giving ginger oil returned the kidney function
to normal urea, uric acid and creatinine. In another
study, the cause of creatinine rise was an increase in
demolitions in both the liver and protein in blood giving
glucose from non-carbohydrate sources(2).

Kidney section under the microscope showed tube and
Glomeruli (Photo 8.B). Glomerulus contains intermediate
cells (Photo 8.A). Group DGL and DGEH compared to
control group in glomeruli tissue (Photo 10.A) and (Photo
A.13) is healthy and there is no fibrosis or inflammatory
activity in the renal tubules. Both groups showed some
tubule atrophy and swelling in (Photo B.10) and (Photo
B.13). There was found an increase in the size and
number of intermediate cells in (CD, DGH, DGEL) in
(Photo A.9) , (Photo A.11) and (Photo B.12) and atrophy
of the tubules and cellular fibrosis (Photo B.9) , (Photo
B.11) and (Photo A.12). Our result is contrary to the
results of this study (3) that found a significant change
among diabetic people in kidney tissues treated with
ginger. Our result agrees with the study (10), where there
has been a very simple change in all groups.

Compare the Groups

14

Food intake Ureic acid Blood urea  Creatinine Glucose Body

4] (mg/dl} nitrogen [mg/dl) {mg/dl) weight [g)
(mg/dl}

C ] ] b b ] C ]
0.1470.01 3.1470.71 2789273 55 12 047119 | 25170.72 117872 3 338679 3

oc b ] b b ] b b
0.0530.02 4 05T0.96 315373 89 14 727182 | 1.40T0.59 370.8T689 | 227.0T24%
DGL b ] sb sb ] ] b
[0.5%) 0.02630.02 3.8530.57 36374 48 16947208 | 0.86T0.62 E06. 6730 4 | 1B6.6T245

DiGH bcd ] ] ] ] E] C
[238) 0.01600.01 2 3070.56 L1 0278 BS 23 B6T4 12 | 2.3470.73 573 57166 | 140.17115

DGEL d ] b b ] ] C
[0.5%) -0.01670.01 2.8671.14 24737173 11 547081 | 1.03T0.24 535 87267 | 169.7713 3

DiGEH cd ] zh zb ] ] C
(23] -0.0060.01 4.40x2.33 36.B5956.66 17.2273.11 | 1.6330.39 560.612.0 | 145.27132

Different groups of rats during the experimental period. Data are mean + SD values animals. Different letters are for those
significantly different from the other groups of animals (P <.05). C, control; DC, diabetic control; DGL, diabetic of low ginger
dose; DGH, diabetic of high dose; DGEL, diabetic of low ginger extract dose; DGEH, diabetic of high ginger extract dose
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Figure 1: Comparison of groups in terms of weight
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Figure 3:

Comparison of groups in terms of creatinine
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Figure 4:

Comparison of groups in terms of blood urea nitrogen

30

(rrug ()

n

&

blood urea mitrogen

Ln

El
z2b
b
b
I h
c n] DGl DGH BGEL

groups

DGEH

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 6, JULY/AUGUST 2016




Figure 5: Comparison of groups in terms of urea

urea [(mg/dl)

m_

c

2
z2b
h I
co DGL DGH

Groups

DGEL

z2b

DGEH

Figure 6: Comparison of groups in terms of uric acid
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Figure 7: Comparison of groups in terms of food intake
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Recommendations

1) We recommend doing this study longer and in different
concentrations in extracting: gingerol, shogaol, paradol
and zingerone in human and rats.

2) We recommend to measure many things like sorbitol,
enzyme aldose reductase, enzymes of kidney and urea
protein.

Conclusions

Ginger and its extract did not implement any change in
blood glucose and kidney function but the low dose of ginger
and the high dose of ginger extract caused improvement in
the tissue of the kidney.
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Abstract

Objectives: To estimate the prevalence of DR and
to compare the difference in the prevalence rate ac-
cording to different patient’s characteristics among
newly diagnosed type 2 diabetic patients in Abha,
Kingdom of Saudi Arabia.

Study design: A cross sectional study

Methods: This study was conducted at the oph-
thalmology clinic in Abha General Hospital, Saudi
Arabia. All newly diagnosed diabetic type 2 patients
attending primary health care centers in Abha dur-
ing the period of study (39 PHCCs) were referred
to the ophthalmology department in Abha General
Hospital for diabetic retinopathy screening until the
required sample size was reached. After adequate
mydriasis, the examination of the posterior seg-
ment was carried out using slit-lamp biomicroscope
with 90-dioptor lens. The intraocular pressure was
measured using applanation tonometry. Diabetic
retinopathy was classified using Friedman’s stand-
ards.

Results: The study included 393 newly diagnosed
type 2 diabetic patients. Their age ranged between
21 and 96 years with a mean of 52.9 years and
standard deviation of 11.8 years. Female patients
represented (242) 61.6% of them. The prevalence
of diabetic retinopathy among newly diagnosed
type 2 diabetic patients was (13) 3.3%. All DR cases
were classified using Friedman’s standards as back-
ground or non-proliferative diabetic retinopathy. The
prevalence of DR among female newly diagnosed
type 2 diabetic patients was (13) 5.4% compared
to none among males. This difference was statis-
tically significant, p=0.002. The prevalence of DR
was (13) 4.3% among not working type 2 diabetic
patients compared to none among working patients.
This difference was statistically significant, p=0.027.
Intra-ocular pressure was within normal values for
all patients in both eyes.

Conclusion: The prevalence of retinopathy in newly
diagnosed type 2 diabetes mellitus patients was
found to be relatively low in this study compared to
international studies.

Key words: Diabetic retinopathy; Diabetes mellitus;
Prevalence; Diagnosis; Ophthalmology
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Introduction

Diabetic retinopathy (DR) is a complication of diabetes
mellitus (DM) that affects the blood vessels of the retina
and leads to blindness. The progression of retinopathy is
gradual, advancing from mild abnormalities, characterized
by increased vascular permeability, to moderate and severe
non-proliferative diabetic retinopathy, characterized by the
growth of new blood vessels on the retina and posterior
surface of the vitreous.(1)

Individuals with diabetes are 25 times more likely to become
blind than individuals without this disease.(2) In many
developed countries, diabetic retinopathy is the leading
cause of new cases of visual impairment and blindness
among adults aged 20-74 years.(3) Among people who
have type 2 diabetes, around 21% have retinopathy at
diagnosis,3 and more than 60% have diabetic retinopathy
during the first two decades of the disease.(4)

The Wisconsin epidemiological study of diabetic retinopathy
(WESDR) concluded that 1.6% of those diagnosed with
type 2 DM were legally considered blind. For type 2
DM, blindness was related to retinopathy in 33% of the
cases.(5) The prevalence of DR is probably around 30% in
type 2 DM, but notably was above this level in five out of six
studies reported from the Asian and pacific island nations
of the Western Pacific Region.(6) The annual incidence
of retinopathy requiring ophthalmological follow up or
treatment has been reported to average 1.5% after one
year.(7) The same source estimates that 6-9% of patients
with proliferative retinopathy or severe non-proliferative
disease would become blind each year.(7) Moreover,
growing evidence also suggests that after 15 years of
diabetes, approximately 2% of patients develop blindness,
while about 10% develop severe visual handicap.(7) Thus,
the early detection of sight-threatening retinopathy and the
timely intervention with laser photocoagulation has been
shown to be effective in preventing severe visual loss.

Diabetes-related blindness is a personal catastrophe to
the individual and costs the United States approximately
$500 million annually.(8) However, risk of vision loss
due to diabetic retinopathy can be reduced by effective
control of serum glucose and blood pressure and by its
early detection and timely treatment.(9-11) The efficacy
and cost-effectiveness of early detection and treatment of
diabetic retinopathy is well established.(12, 13)

Several factors have been identified as determinants for
the development of DR and its progression; including,
type and duration of DM, age, gender, glycemic control,
hypertension, body mass index (BMI), smoking, serum
lipids and presence of microalbuminuria (MA)(14-18).

Methodology

Study design: A cross-sectional method.

Study setting: This study was conducted at the
ophthalmology clinic in Abha General Hospital, Aseer
region, Saudi Arabia.

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

Study population: Newly diagnosed diabetic type 2
patients attending primary health care centers (39 PHCCs)
inAbha during the period of study from September 2013 until
April 2014. They were requested to participate in the study.
They were referred to the ophthalmology department in
Abha General Hospital for diabetic retinopathy screening.

Sample size and sampling technique: The sample size
was estimated to determine the prevalence of diabetic
retinopathy among newly diagnosed diabetic patients
type 2 of 12% (according to average of previous regional
studies in the literature), with a 3% absolute error (25%
of prevalence) and finite population correction, at 95%
level of confidence. The newly diagnosed type 2 diabetic
patients in Abha in 2012 was 3059 patients.

Using the single proportion equation for dichotomous
variables in Raosoft software package, and the previous
information to answer the following questions: What margin
of error can you accept? (3%); What confidence level do
you need? (95%); What is the population size? (3059) and
What is the response distribution? (12%). Accordingly, the
required sample size is 393 patients.(19)

All newly diagnosed type 2 diabetic patients referred to the
ophthalmology department in Abha General Hospital were
invited to be included in the study until the required sample
size was reached.

Inclusion criteria: Diabetic type 2 patients who were
diagnosed within two years, All ages (more than 20 years
old), Both genders.

Exclusion criteria: Those who refused to participate in
the study, With chronic debilitating diseases (hypertension,
asthma ...) and With serious eye problems (cataract,
glaucoma...)

Study tool and procedure:

All patients referred to ophthalmologists at the Abha
General Hospital underwent detailed eye examination.
After adequate mydriasis, the examination of the posterior
segment was carried out using slit-lamp biomicroscope with
90-dioptor lens. The intraocular pressure was measured
using applanation tonometry.

Diabetic retinopathy was classified using Friedman’s
(2005) standards, and was as follows:

i) Background or non-proliferative diabetic retinopathy:
haemorrhages, exudates, cotton wool spots,
microaneurysmes, intraretinal microvascular abnormalities,
venous beading;

ii) Severe NPDR (“4-2-1 rule”): defined as any one of the
following: 4 quadrants of hemorrhages/MAs, 2 quadrants
of venous beading, 1 quadrant of IRMA;

iii) Very Severe NPDR: defined as 2 or more of the
above;

iv) Proliferative (PDR): neovascularization (NV) of disc or
elsewhere;
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v) High-risk proliferative (HR-PDR): defined as any one of Data management and statistical analysis:

the following: SPSS package, version 20 was used for data entry and
1. NVD > 1/4 to 1/3 disc area, analysis. Descriptive statistics were applied as follows:
2. Any NVD with vitreous haemorrhage, Frequency and percentage were used to describe
3. NVE > 1/2 disc area with vitreous haemorrhage.(20) categorical variables while mean and standard deviation

were used to describe continuous variables. Chi-square
Then, a data collection sheet was filled in by the researcher test was applied to test for the association and/or

including the following: difference between categorical variables. Fisher exact test
- Demographic variables including: age, gender, marital was applied instead of chi-square test in case of small
status, job and educational level; frequencies. Differences were considered statistically

- Medical history including diabetic complications otherthan  significant when the p-value was less than 0.05.
DR, diabetic coma, treatment and treatment satisfaction;

- Ophthalmological examination regarding DR and its

grade was done by the ophthalmologist.

The study included 393 newly diagnosed type 2 diabetic patients. Their age ranged between 21 and 96 years with a
mean of 52.9 and standard deviation of 11.8 years. More than half of them 213 (56%) were over 50 years. Female
patients represented 242 (61.6%) of them. The majority of them 256 (90.6%) were married. Most of them 299 (76.1%)
were not working. Among working patients 94 (23.9%), governmental employees 28 (29.8%) and teachers 27 (28.7%)
were the most common reported jobs. Slightly less than half of them 186 (47.3%) were illiterate and 49 (12%) finished
university and postgraduate studies (Table 1).

Table 1: Personal characteristics of newly diagnosed type 2 diabetic patients who participated in the study
(n=393)

Personal Characteristics Categories Freguency Percentage
Age in years 20-30 18 45
31-40 36 9.2
41-50 119 30.3
51-60 158 40.2
>0 B2 158
Gender MMales 151 JB.4
Females 242 ElE
Marital status Single 18 4.6
MMarried 356 0.6
Divorced 4 10
Widowed 15 3B
Job status Mot working 209 7Bl
Working o4 235
-Teacher 27 2B.7
-Military 11 117
-Governmental 2B 2898
Employee
-Retired 22 23.4
-Others & £.4
Education llliterate 186 473
Primary BS 226
Intermediate 22 5.6
secondary 45 125
University 45 115
Posteraduate 2 0.5
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The prevalence of diabetic complications (other than
diabetic retinopathy) among newly diagnosed type 2
diabetic patients was 7(1.8%). This complication was
diabetic neuropathy.

Newly diagnosed type 2 diabetic patients had history of
diabetic coma which accounted for 12 (3.1%). Regarding
treatment among newly diagnosed type 2 diabetic patients,
oral hypoglycemic drugs were the most commonly reported
270 (76.6%), followed by diet regimen 76 (27.2%). Insulin
was the line of treatment among 12 (3.1%) of them while
a combination of oral hypoglycemic drugs and insulin was
the type of treatment for 4 (1%) of them.

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

Almost two-thirds 272 (69.2%) of type 2 diabetic patients
were very satisfied with their disease therapy while 97
(24.7%) were somewhat satisfied with it.

Diabetic Retinopathy

The prevalence of diabetic retinopathy among newly
diagnosed type 2 diabetic patients was 13 (3.3%). All
DR cases were classified using Friedman’s standards as
background or non-proliferative diabetic retinopathy.

The prevalence of DRwas 4 (6.5%) among newly diagnosed
type 2 diabetic patients over 60 years compared to none
among those aged between 20 and 40 years. However,
the difference was not statistically significant, p=0.210
(Table 2).

Table 2: Prevalence of diabetic retinopathy according to personal characteristics, diabetes therapy and

satisfaction therapy

Characteristics Diabetic Retinopathy Chi- p-value
square
Mo Yes
M (%) M (%)
Age [years)
20-30 [n=18) 18 (1009 0 (0.0
31-40 (n=386) 36 (100) 0 (0.0
41-50 (n=11%9) 113 (95.0) B (5.0
51-60 (n=158) 155 (SB.1) 319
>80 (=62} 58 (93.5) 4 {e.5) 5.86 0.210
Marital status
Single (n=18) 18 (1009 0 (0.0
Married (n=356) 343 (96.3) 13 (3.7)
Divorced (n=4) 4 (1009 0 (0.0
Widowed [n=15) 15 (1009 0 (0.0 1.40 0.706
Educational level
llliterate (n=18E) 177 (95.2) o [4.B)
Primary [n=85) 85 (95.5) 4{4.5)
Intermediate (n=22) 22 [100) 0 [0.0)
Secondary [n=39) 49 (1009 0 (0.0
University+ (n=37) 47 (1009 0 (0.0 5.79 0.215
Diabetes therapy
Diet regimen (n=7&) 76 (100) 0 (0.0)
Oral hypoglycemics (n=270) 257 (95.2) 13 (4.8)
Insulin (n=12) 12 (1009 0 (0.0
COral hypoglycemics and insulin [n=43) 4 [ 100 0 (D.0) 6.13 0.190
Satisfaction with therapy
Verysatisfied (n=272) 259 (95.2) 13 (4.B)
Somewhat satisfied (n=57) g7 (100) 0 [0.0)
Meutral (n=22) 22 (1009 0 (0.0
Somewhat dissatisfied (n=2) 2 (100 D (0.0) 5.98 0,113
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Table 3: Prevalence of diabetic retinopathy according to patient’s gender, job status, diabetic complications

Characteristics Diabetic Retinopathy p-value of
Fisher exact
Mo Yes =
N %) N {%)

Gender

Male [n=151) 151 {100) 0 (0.0)

Female (n=242) 229 (84.6) 15 (5.4) 0.002
lob Status

Mot working [n=299) 286 [95.7) 13 {4.3)

Working (n=54) G [ 100) 0 [0.0) 0027
Diabetic complications

No [n=386) 373 (86.6) | 13(3.4)

Yes (n=7) 7 (100) 0 (0.0) 0.789
Diabetic coma

No [n=381) 368 (36.6) | 13 (3.4)
Yes (n=12) 12 (100) D (0.0) 0.664

The prevalence of DR was 13 (3.7%) among married newly
type 2 diabetic patients compared to none among singles,
divorced and widowed patients. However, the difference
was not statistically significant, p=0.706 (Table 2).

DR was more reported among lower educated diabetic
type 2 patients 9 (4.8%) and 4 (4.5%) among illiterate and
primary educated patients compared to none of higher
educated patients. However, this difference was not
statistically significant, p=0.215 (Table 2).

The prevalence of DR among female newly diagnosed
type 2 diabetic patients was 13 (5.4%) compared to none
among males. This difference was statistically significant,
p=0.002 (Table 3).

The prevalence of DR was 13 (4.3%) among not working
type 2 diabetic patients compared to none among working
patients. This difference was statistically significant,
p=0.027 (Table 3).

There was no statistically significant association between
DR and other diabetic complications among newly
diagnosed type 2 diabetic patients, p=0.789. Also, there
was no statistically significant association between DR and
history of diabetic coma among newly diagnosed type 2
diabetic patients, p=0.664. DR was more reported among
diabetic type 2 patients treated by oral hypoglycemic
drugs (4.8%) compared to none among patients treated by
diet regimen, insulin and a combination of insulin and oral
hypoglycaemic drugs. However, this difference was not
statistically significant, p=0.190. There was no statistically
significant association between DR and satisfaction of
diabetic patients with their therapy, p=0.113 (Table 3).

Intra-ocular Pressure
Intra-ocular pressure was within normal values for all
patients in both eyes (10 mmHg and 21 mmHg).

Discussion

The prevalence of retinopathy in patients with newly
diagnosed Type 2 diabetes mellitus was found to
be relatively lower in this study (3.3%) compared to
international data.

Diabetes Prevention Program Research Group(21)
reported 12.6% prevalence of retinopathy in recent onset
diabetes in the diabetes prevention programme. Wahab
et al in Pakistan reported that 15% (95% CI 14.7, 15.3) of
patients were found to have diabetic retinopathy within two
months of diagnosis of type 2 diabetes mellitus.(22)

Multiple clinic-based studies conducted on newly diagnosed
diabetes patients have shown varied prevalence; Abdollahi
et al.(23) from Iran reported 13.8%, Agarwal et al.(24)
reported 11.7%, while Rema and associates reported
51% and 7.3% respectively.(25,26) Klein et al.(27)
reported the prevalence of 10.2% in newly discovered type
2 diabetic patients in Beaver Dam Eye Study. Kohar and
associates(28) have reported 39% and 35% prevalence of
retinopathy in men and women respectively in the United
Kingdom Prospective Diabetes Study.

In a study on 1640 Pima Indians of 15 years and older, 18%
of those with two-hour post-load plasma glucose levels of
equal to or greater than 200 mg/dl had some evidence of
retinopathy.(29)

Two studies performed in Australia showed the prevalence
of diabetic retinopathy in newly diagnosed type 2 non-
treated diabetic patients to be 14%-20%.(30, 31)
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In Kenya, overall, the prevalence of diabetic retinopathy
and clinically significant macular oedema was 30.4% and
8.7% respectively among newly diagnosed black African
patients.(32)

The differences in the reported prevalence of retinopathy
in people with newly discovered type 2 diabetes might be
due to variation in the time between onset and detection of
diabetes. This could be a result of socioeconomic factors,
which determine the access to and availability of medical
care, the health care seeking behaviour of the specific
group studied, as well as variation in the definitions used
to define the presence of diabetes.

The low prevalence in the current study could be attributed
to the fact that the Saudi health system is free of charge
and results in early diagnosis of diabetic patients. Similarly,
in a population-based study in Denmark, the prevalence of
DR was reported to be 5%-8%. They suggested that the
low prevalence is due to the Danish health system which
is free of charge and results in early diagnosis of diabetic
patients.(33)

In accordance with others,(22,34) DR was more prevalent
among older diabetic patients in the present survey
although it is not statistically significant. This could be due
to the small number of patients (n=13) who developed DR
in the present study. In addition, the present study reports
a significant association between prevalence of DR and
female gender and not working status. This could be due
to the confounding effect of age with these two factors.
Again, due to the small number of patients who developed
DR, we could not perform Logistic regression analysis to
control for the effect of age on the development of DR.

Evaluation of diabetic patients who sought ophthalmologic
consult for the first time in Farabi Hospital in Iran showed
that 48.4% of patients were diagnosed as non-PDR and
45.4% of them were PDR.23 In the present study, all DR
cases were classified using Friedman’s standards as
background or non-proliferative diabetic retinopathy.

In addition, the average time to seek ophthalmologic
consult after diagnosis of diabetes mellitus was 11.5%
5.5 years in Farabi Hospital's study. All the data revealed
that those patients designated as newly diagnosed
diabetes mellitus have had the disease for a significant
duration of time and after diagnosis of their disease their
ophthalmologic examination was postponed until it was
too late for effective treatment of diabetic retinopathy. It is
believed that undiagnosed type 2 diabetes mellitus may
occur 4-12 years before its clinical diagnosis and that
diabetes may be present for five years before the onset of
retinopathy.(35,36) Undiagnosed type 2 diabetes is thus
not a benign condition. The unknown duration (years) of
undiagnosed diabetes in our patients is likely to be a more
important contributory factor to retinopathy than the known
(weeks) duration of diagnosis. This is further supported in
the present study by the fact that patients with diabetic
retinopathy were older than those without.

This existence of DR among newly diagnosed diabetic
type 2 patients may be also due to the fact that patients
are more likely to consult a medical doctor than eye care
professionalsin dealing with signs and symptoms of medical
conditions such as DM. Optometrists are also more likely
perceived by patients as professionals who deal more
with refractive conditions rather than medical problems,
especially amongst the elderly population. However, the
role of optometrists as part of primary health care in the
screening and management of diabetic retinopathy has
been recognized and documented in the National Service
Framework in Britain and the Strategy Implementation
plan in Australia.(37,38)

Among important limitations of the present study, we
did not include other factors that could be associated
with the development of DR in newly diagnosed diabetic
patients such as glycemic control, hypertension, body
mass index (BMI), smoking, serum lipids and presence of
microalbuminuria (MA) due to lack of sufficient time and
resources. Due to the cross-sectional nature of the survey,
we cannot draw definitive causal conclusions about the
observed relationships between demographic and disease
characteristics and DR.

Conclusion

The prevalence of retinopathy in newly diagnosed type 2
diabetes mellitus patients was found to be relatively low in
this study. The prevalence was significantly higher among
female and not working patients. All DR cases were
classified using Friedman’s standards as background or
non-proliferative diabetic retinopathy. Intra-ocular pressure
was within normal values for all patients.

Recommendations

Although, we reported a relatively low prevalence rate of
diabetic retinopathy, there is a need for intensifed efforts
for early diagnosis of type 2 diabetes mellitus and careful
fundus biomicroscopic examination of all newly diagnosed
type 2 diabetics in our community where diabetes type 2
is highly prevalent.

1. Population-based studies are suggested with larger
sample sizes to determine a better estimation of DR
prevalence among Saudi newly diagnosed diabetic
patients and study its associated risk factors.

2. There should be emphasis for all optometrists to become
competent in the diagnosis and management of ocular
manifestations of systemic conditions such as diabetes.
3. Further prospective longitudinal studies are
recommended for diabetic patients free from DR at the
onset to confirm the causal association between DR and
possible associated factors as well as to enable a more
precise determination of the onset of diabetic retinopathy.
4. Screening program for early diagnosis of type 2 diabetes
mellitus, and consequently diminishing its complications
including retinopathy, should be encouraged.
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Ethical and administrative considerations: All the
necessary official permissions were fully obtained before
study conduction. The collected data were kept strictly
confidential and used only for research purposes. Verbal
informed consent was obtained from all participants.
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Abstract

Background: Yemen faces major challenges in im-
proving the health status of its population as it is
entering an epidemiological transition with rising
non-communicable diseases e.g. obesity, diabetes
and cardiovascular diseases (CVDs). We designed
this study to find out the prevalence of Metabolic
Syndrome (MS) and its components among Yemeni
patients with hypothyroidism.

Methods: 350 patients with past history or newly di-
agnosed hypothyroidism (diagnosed as having high
TSH, and or low FT4 and FT3) (patients group) and
100 healthy euthyroid volunteers as (control group)
attending the outpatients medical clinics at Al-Ku-
wait University hospital in Sana’a city. The patients
and control groups underwent complete history
and clinical examination including measurement of
blood pressure and waist circumference. The labo-
ratory parameters that were analyzed included fast-
ing samples of plasma glucose, triglycerides, and
HDL cholesterol The diagnosis of MS was based
on the Adult Treatment Panel lll criteria as the pres-
ence of at least 3 of the following: systolic BP >130
mm Hg and/or diastolic BP >85 mm Hg or on treat-
ment for high BP, waist circumference >102 cm for
men and >88 cm for women, fasting glucose >110
mg/dl or on diabetes treatment, triglycerides ?150
mg/dl, and HDL cholesterol <40 mg/dl in men and
<50 mg/dl in women.

Results: from 350 hypothyroid patients and 100
euthyroid volunteers included in this study 233
(66.6%) of hypothyroid patients had subclinical and
117 (33.4%) had overt hypothyroidism. MS was sig-
nificantly higher in hypothyroid (37.4% ), (76.3%) in
patients with subclinical and 31 (23.6%) in patients
with overt hypothyroidism, than in the euthyroid
group (17%). The commonest occurring metabolic
syndrome defined criterion in hypothyroid patients
was central obesity 89 (67.9%), high blood pressure
88 (67.1%), reduced high density lipoprotein (61%),
high serum triglyceride (59.5%) and raised fasting
blood glucose (54.9%).

Conclusion: Prevalence of MS is high among Yem-
eni patients with hypothyroidism and central obes-
ity was the commonest co-morbidity. These findings
highlight an urgent need to develop strategies for
prevention, detection, and treatment of MS that
could contribute to decreasing the prevalence of
cardiovascular morbidity and mortality in hypothy-
roid patients.

Key words: hypothyroidism, metabolic syndrome ,
dyslipidemia
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Introduction

Worldwide prevalence of Metabolic syndrome (MS)
ranges from <10% to as much as 84%, depending on
the region, urban or rural environment, composition (sex,
age, race, and ethnicity) of the population studied, and
the definition of the syndrome used (1,2). In general,
the IDF estimates that one-quarter of the world’s adult
population has the MS (3). Higher socioeconomic status,
sedentary lifestyle, and high body mass index (BMI) were
significantly associated with MS. Cameron et al. have
concluded that the differences in genetic background,
diet, levels of physical activity, smoking, family history of
diabetes, and education all influence the prevalence of
the MS and its components (4). The observed prevalence
of the MS in National Health and Nutrition Examination
Survey (NHANES) was 5% among the subjects of normal
weight, 22% among the overweight, and 60% among the
obese (6). It further increases with age (10% in individuals
aged 20-29, 20% in individuals aged 40-49, and 45% in
individuals aged 60-69) (6). The prevalence of MS (based
on NCEP-ATP Il criteria, 2001) varied from 8% to 43%
in men and from 7% to 56% in women around the world
(4). Park et al. (5) noticed that there is an increase in the
prevalence of MS from 20 years old through to the sixth and
seventh decade of life for males and females, respectively.
Ponholzer et al. reported that there is high prevalence of
MS among postmenopausal women, which varies from
32.6% to 41.5% (7). A Framingham Heart Study report
indicated that a weight increase of >2.25kg over a period
of 16 years was associated with an up to 45% increased
risk of developing the MS (8), and it has been shown
by Palaniappan et al. that each 11cm increase in waist
circumference (WC) is associated with an adjusted 80%
increased risk of developing the syndrome within 5 years
(9). The metabolic alterations occur simultaneously more
frequently than would be expected by chance and the
concurrence of several factors increases cardiovascular
risk over and above the risk associated with the individual
factors alone (10).

MS is defined by a constellation of an interconnected
physiological, biochemical, clinical, and metabolic
factors that directly increases the risk of atherosclerotic
cardiovascular disease (ASCVD), type 2 diabetes mellitus
(T2DM), and all-cause mortality (11,12). This collection of
unhealthy body measurements and abnormal laboratory
testresults include atherogenic dyslipidemia, hypertension,
glucose intolerance, pro inflammatory state, and a pro
thrombotic state. There have been several definitions of
MS, but the most commonly used criteria for definition at
present are from the World Health Organization (WHO)
(13), the European Group for the study of Insulin Resistance
(EGIR) (14), the National Cholesterol Education Program
Adult Treatment Panel Ill (NCEP ATP lll) (15), American
Association of Clinical Endocrinologists (AACE) (16), and
the International Diabetes Federation (IDF) (3). Under
current guidelines, revised in 2005 by the National Heart,
Lung and Blood Institute (NHLBI) and the American Heart
Association (AHA) (16) metabolic syndrome is diagnosed
when a patient has at least 3 of the following 5 conditions

¢ Fasting glucose >100 mg/dL (or receiving drug therapy
for hyperglycemia)

e 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/m? in lieu of the waist circumference
criterion.)

Abundant data suggest that patients meeting these
diagnostic criteria have a greater risk of significant clinical
consequences, the 2 most prominent of which are the
development of diabetes mellitus (17) and of coronary
heart disease. Pooled data from 37 studies involving
more than 170,000 patients have shown that metabolic
syndrome doubles the risk of coronary artery disease(18).
It also increases risk of stroke, fatty liver disease, and
cancer.(19)

In recent times there has been an increasing global
prevalence of two endocrine disorders, thyroid disorders
and type 2 DM, with frequency of thyroid disorders being
second to type 2DM. About three percent of the general
population has hypothyroidism (20). In community
surveys, the prevalence of overt hypothyroidism
varies from 0.1 to 2 percent (20-22). The prevalence of
subclinical hypothyroidism is higher, ranging from 4 to 10
percent of adults, with possibly a higher frequency in older
women (23,24,25,26). However, there is an age-related
shift towards higher thyroid-stimulating hormone (TSH)
concentrations in older patients and, therefore, if age-
adjusted normal ranges are used, the prevalence may not
increase with old age. Hypothyroidism is five to eight times
more common in women than men, and more common in
women with small body size at birth and during childhood
(24,27)

Almost one-third of the world’s population lives in areas of
iodine deficiency(28). In areas where the daily iodine intake
is <50 vg, goitre is usually endemic, and when the daily
intake falls <25 vg, congenital hypothyroidism is seen. The
prevalence of goitre in areas of severe iodine deficiency can
be as high as 80%. Populations at particular risk tend to be
remote and live in mountainous areas in South-East Asia,
Latin America and Central Africa. lodization programs are
of proven value in reducing goitre size and in preventing
goitre development and cretinism in children. Autonomy
can develop in nodular goitres leading occasionally to
thyrotoxicosis and iodization programmes can also induce
thyrotoxicosis, especially in those aged >40 years with
nodular goiters (29). In iodine-replete communities, the
prevalence of spontaneous hypothyroidism is between 1
and 2%, and it is more common in older women and 10
times more common in women than in men.(30,31).
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Hypothyroidism is a well known cause of hypertension,
dyslipidemia, endothelial dysfunction and cardiovascular
diseases (32,33). Considerable overlap occurs in the
pathogenic mechanism of atherosclerotic cardiovascular
diseases by metabolic syndrome and hypothyroidism.
Insulin resistance has been studied as a basic mechanism
in metabolic syndrome (34,35). Rule of insulin resistance
in development of dyslipidemia in hypothyroidism has been
suggestedinrecentstudies(36).Recentdatahavesuggested
that there may be some association between serum thyroid
function and MS (36). Sub-clinical hypothyroidism (SCH)
and overt hypothyroidism(OH) are established risk factors
for insulin resistance, hyperlipidemia, hypercoagulability
and low grade inflammation (37, 38). Several studies
have proved the association between insulin resistance
and hypothyroidism for overt hypothyroidism, but there is
controversy as to whether this association is also present in
sub clinical hypothyroidism. In a recent study it was found
that insulin resistance was comparable in both SCH and
OH (39, 40). It is known that overt hypothyroidism leads
to an increase in plasma cholesterol levels (39, 41). Most
studies in sub clinical hypothyroidism show comparable
but less pronounced associations (42, 43). The prevalence
of thyroid disease in patients with diabetes is significantly
higher than that in the general population (44). This
indicates a possible interplay between thyroid status and
insulin sensitivity.

Insulin resistance leads to an increased production of
hepatic cholesterol and very low density lipoproteins
(VLDL) (45) and an increased HDL cholesterol (HDL-C)
clearance (46). Insulin resistance augments the deleterious
effect of hypothyroidism on the lipid profile as suggested
by Bakker et al (46). Complex interplay between thyroid
function and insulin resistance has been implicated in
diabetic dyslipidemia (47).

Methods

This case control study was conducted in the outpatient
department of AL-Kuwait University Hospital Medical
Department (Sana’a University ,Yemen) in the period
between 21st September 2014 to 11 January 2016. 312
patients with hypothyroidism (both subclinical and overt
) (case group ) and 100 healthy volunteers with normal
thyroid function test (control group) were included. The
hypothyroid patients who were selected in this study
are those who are newly diagnosed by laboratory tests
or who are known to have hypothyroidism on hormonal
replacement therapy. A high serum TSH level (range
between 4.2 ulU/ml to 10 ullU/ml) and normal free thyroxine
(FT4) level were required for the diagnosis of sub-clinical
hypothyroidism (SCH) (44). Patients with high TSH (> 10
ullU/ml) and low FT4 levels (< 0.93 ng/dl) were classified
as having overt hypothyroidism. Patients with normal TSH
and FT4 were considered euthyroid.

Exclusion criteria

1- Patients with hyperthyroidism

2- Patients who are taking any medication that could affect
the thyroid function or lipid level

3- Pregnant females

4- Patients with renal or liver disorders and congestive

cardiac failure

5- Patients with secondary hypothyroidism or surgically
removed thyroid gland

Metabolic syndrome was diagnosed by the presence of
three or more of the following criteria (16).

 Fasting glucose >100 mg/dL (or receiving drug therapy
for hyperglycemia)

¢ Blood pressure >130/85 mm Hg (or receiving drug therapy
for hypertension)

e 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)

e 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/m?in lieu of the waist circumference criterion.)

All subjects were interviewed about their age, habits,
occupation, and past history of diabetes, hypertension,
dyslipidemia and hypothyroidism as well as their drug
intake. Subjects underwent a physical examination
consisting of the determination of waist circumference and
systolic and diastolic blood pressure. Waist circumference
was measured with a tape measure mid-way between
the lower rib margin and the iliac crest. Blood pressure
was recorded with the same mercury manometer in the
sitting position after 10 - 15 minutes rest. Each subject
had two measurements of blood pressure at 5 minutes
intervals. Venous blood sampling was performed in
the morning after an overnight fast for determination of
plasma glucose, triglyceride, and High Density Lipoprotein
(HDL) cholesterol. Laboratory techniques for biochemical
analysis were glucose oxides for blood glucose, and the
enzymatic method for triglyceride and HDL cholesterol.

Serum TSH and FT4 measurements were made
using Roche Elecsys modular analytics E 170 using
electrochemiluminescence immunoassay (ECLIAmethod).
The analytical sensitivity of TSH was 0.005 vlU/ml and for
FT4 was 0.023 ng/dl. Normal range for TSH was (0.27-
4.2)vlU/ml and for FT4 was (0.93-1.7) ng/dl.

The research protocol was reviewed and approved by the
Ethical Community of the Faculty of Medicine and Health
Sciences, Sana’a University. All participants provided
informed consent after explaining the study objectives and
that the data will be used only for purpose of the research.
Health education both verbally and using educational
materials was provided to all participants and those who
were found to have any medical problem were referred to
the specialized clinic for proper management and follow

up.

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

Table 1: Clinical and laboratory characteristics of hypothyroid and euthyroid group

Factor Total=450  Hypothyroid Euthyroid p-value
group=350 group=100

Female gender 341 279(79.7%) B2(62%) 0.002

W5 zBBcm infemale 148 137(39.1) 11(11%) 0.008

=102cm inmale

BP =130| B5mmg 138 120(34.2) 18{18%) 0.0018

FBS 2100mg| di 89 81(23.1%) B(8%) 0.0008

TG zmg|dl 111 99(28.2%) 12{12%) 0.0008

HDL 120 107(30.5%) 13{13%) 0.0004

40 mg| dlinmen

=50 mg| dl inwomen

M5 127 110 (39.4%) 17(17%) 0.004

WS=waist circumference, BP= blood pressure, FBS = fasting blood sugar, TG = triglyceride, HDL = high density
lipoprotein, MS = metabolic syndrome

The overall prevalence of the MS in the hypothyroid group was 37.4%, while the prevalence of MS in the euthyroid
group was 17% (P-value > 0.005). In the hypothyroid group subclinical hypothyroidism was more prevalent than overt
hypothyroidism (28.5% vs 8.8 %). Patients with hypothyroidism are more frequently female , centrally obese and have
high BP than those with normal thyroid function test ( 79.7%, 39.1%, 34.2% vs 62%, 11%, 27% respectively ) also the
prevalence of high FBS ,TG, and low HDL was significantly higher in the hypothyroid group than in the euthyroid group
(23.1%, 28.2%, 30.5% vs 8%, 12%, 13% respectively ) ( P-value > 0.005 ).

The physical and metabolic characteristics of the hypothyroid patients with and without MS are shown in Table 2.

Table 2. The physical and metabolic characteristics of the study population by Metabolic Syndrome
Total =350

With MS5=131
-subcli. 100
-clinical=31

Without M5 =215
-subcli.114
-clinical=113

P-value

32

Male gender E4(18.2%) 15(11.4%) 45(22.3%) 0.0103
Central obesity 137(39.1%) | B9(67.9%) 48(21.5%) 0.005

BP|mmHg 120(34.2%) | BB(67.1%) 32 (14.6%) 0.005

FB5z 100md| di 81(23.1%) &0 (45.8%) 21(9.5%) 0.005

serumTiGz150meg|d | 99(28.2%) 75 (57 .2%) 24 (10.9%) 0.005

Serum HDL 107 (30.5%) | B1(61.8%) 26 (11.8%) 0.005

=40mgin males,

=50mg infemales

The prevalence of MS was statistically significantly higher in female patients with hypothyroidism and MS than in those
without MS. Also central obesity was higher in patients with hypothyroidism and MS than in those without MS (P-value
=0.005). BP was higher in patients with hypothyroidism and MS than in those without MS.

Regarding laboratory parameters patients with hypothyroidism and MS had higher prevalence of FBS, serum TG and
serum HDL than those without MS (P- value < 0.05). The highest prevalent comorbidity in hypothyroid patients with MS
was central obesity (67.9%) followed by high BP (67.1%), low serum HDL (61.8%), high TG (57.2%) and raised fasting
blood glucose (45.8%).

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 6, JULY/AUGUST 2016



MEDICINE AND SOCIETY

Discussion

This study analyzed the prevalence of the MS in
hypothyroid patients who attended the medical clinics in
Al-Kuwait University Hospital (Sanaa City, Yemen) using
the NCEP - ATP Il criteria for definition of the metabolic
syndrome. There are a few international comparable
studies of the MS among adult hypothyroid patients but we
could not find similar studies from nearby Arabic countries
among such high risk groups. The several definitions of the
syndrome that are in use (i.e. the International Diabetes
Federation criteria, the National Cholesterol Education
Program Adult Treatment Panel (NCEP ATP) Il definition,
the WHO criteria), makes it difficult to compare prevalence
and impact. Furthermore, since our study is a hospital-
based study, the findings could not be generalized to the
whole population. Nevertheless, as this is the first study
about the MS from Yemen among hypothyroid patients, its
results provide invaluable information on the MS in such
a high risk group and should encourage researchers to
investigate more on such an emerging health problem.

Metabolic syndrome (MS) and hypothyroidism are well-
established forerunners of atherogenic cardiovascular
disease. MS includes a cluster of risk factors characterized
by hypertension, dyslipidemia, hyperglycemia, and
prothrombotic and proinflammatory conditions which
accelerate the atherogenic process in the body. (51,52).
Hypothyroidism is well known to cause hyperlipidemia,
diastolic hypertension, endothelial dysfunction, and
cardiovascular disease.(53,54). Considerable overlap
occurs in the pathogenic mechanisms of atherosclerotic
cardiovascular disease by MS and hypothyroidism. Insulin
resistance has been studied as the basic pathogenic
mechanism in MS (55,56). Role of insulin resistance in
development of dyslipidemia in hypothyroidism has been
suggested in recent studies(57). This relationship with
insulin resistance can lead to a considerable overlap
between the population subsets of MS and hypothyroidism
as well.

The prevalence of MS in the hypothyroid group was 37.4%
which is significantly higher than in the euthyroid group
17% ( P-value =0.005 ), also the prevalence of different
MS comorbidities was higher in the hypothyroid than in the
euthyroid group (Table 1) (58, 59,62).

The overall prevalence of the MS among hypothyroid
patients in the present study was found to be 37.4%
while the prevalence of MS in patients with subclinical
hypothyroidism was 28.5% which is comparable to that
found among hypothyroid patients in Nigeria (40%)
in all hypothyroid and 35% in patients with subclinical
hypothyroidism (59) and Bulgaria (34.9%) (60), and in
Turkey (44%) in hypothyroid group and 35% in subclinical
hypothyroid group (61), but still lower than what was found
in Dhaka hypothyroid patients (82.5%) (62).

The prevalence of different MS comorbid conditions (
central obesity, Hypertension , FBS, high serum TG and
low HDL) was statistically significantly higher in hypothyroid

patients with MS than in hypothyroid patients without MS.
These findings are in concurrence with other studies which
reported that both overt and subclinical hypothyroidism well
effect each component of MS including blood pressure and
metabolism of carbohydrate and lipids (54, 55,62).

Of the components of MS, central obesity was the prevalent
MS defining criteria followed by high BP, low serum HDL,
high serum TG and high FBS (56,57 ). Thyroid hormones
play essential roles in regulating energy balance,
metabolism of glucose and lipids and thus effects metabolic
syndrome parameters including HDL-C, triglycerides,
blood pressure and plasma glucose (63). Hypothyroidism
is associated with obesity, dyslipidemia and increased risk
of atherogenic cardiovascular diseases (64).

Obesity, a key component of metabolic syndrome, occurs
due to increased energy intake, decreased energy
expenditure, or a combination of both, thus leading to a
positive energy balance. Thyroid hormones up-regulate
metabolic pathways relevant to resting energy expenditure,
hence, obesity and thyroid functions are often correlated.
On one hand, obesity per se causes alterations in thyroid
hormones, i.e., increased thyroid hormone levels,( 65),
increased thyroid stimulating hormone (TSH) with no
effecton T3 and T 4 ,(66) or increased TSH and T 3 with
no effect on T 4, (67) while on the other hand, subclinical
hypothyroidism as a result of slow metabolism can also
lead to obesity,(68, 69). The mechanism of normal levels
of T 3, T 4 with increased TSH in metabolic syndrome is
not defined, but it has been hypothesized that metabolic
syndrome is associated with insulin resistance due to the
defect in post-receptor signal transduction in target tissue;
a similar mechanism of thyroid receptor resistance might
be operating in these obese persons.

In a study done by Kumar et al., T 3 showed positive
correlation with triglycerides, low density lipoprotein
cholesterol (LDL-C), total cholesterol, insulin, HOMA-IR
(insulin resistance) and negative correlation with body
fat. TSH correlated positively with BMI, insulin, HOMA-
IR, LDL-C and negatively with high density lipoprotein
cholesterol (HDL-C) (P < 0.05). Free triiodothyronine
(FT 3) correlated positively with waist circumference and
T 4 did not show correlation with metabolic syndrome
parameters(69). In a large Chinese case control study, all
components of the metabolic syndrome were associated
with systematically higher TSH levels (Lai et al.)(70). In a
study done by Chugh et al.,(2012) evaluating the thyroid
function tests in individuals with metabolic syndrome to
explore the possibility of thyroid receptor resistance, a
significant increase was found in TSH levels in patients
as compared to controls, while T 3 and T 4 levels were
comparable in patients and controls concluding that raised
TSH in patients with metabolic syndrome independent of
lowered T 3 and T 4 suggests it to be a part and parcel of
this syndrome(71). Another study done by Meher et al.,
(2013) found that body mass index, waist circumference,
mean systolic pressure, diastolic pressure, fasting blood
sugar, total cholesterol, LDL-C, triglycerides, and TSH
were significantly higher, and FT3, free thyroxine (FT4)
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and HDL-C were significantly lower in the metabolic
syndrome patients compared to the control group
concluding that there is a significant association between
subclinical hypothyroidism and metabolic syndrome,
and it highlights the importance of thyroid function tests
in patients with metabolic syndrome.(64,72). It is still
not clear whether alterations in thyroid hormones are
a cause or an effect of obesity (metabolic syndrome)
suggesting need for further evaluation on a large scale
with inclusion of various hormones elaborated by
adipose tissue (like leptin, resistin, adiponectin, etc.).

Conclusion

We conclude that metabolic syndrome was common in
hypothyroid patients which could be explained by the
metabolic syndrome per se or be due to different metabolic
co-morbidities that are associated with it.
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Abstract

Background: Unplanned pregnancy is one of
the leading causes of maternal mortality and
morbidity in the world. The objective of this sys-
tematic review was to synthesize the findings of
various studies regarding prevalence and deter-
minates of unintended pregnancy.

Data sources: A range of electronic databases
was searched for studies conducted in devel-
oping countries and published between 1990
and 2015. English-language publications were
searched using relevant keywords, and refer-
ence lists were hand searched.

Review methods: A systematic review was car-
ried out for all the quantitative studies which
met the inclusion criteria. The quality of select-
ed studies was assessed using Newcastle-Ot-
tawa Scale.

Results: Twenty-two papers were included in
the review. Average prevalence of unintended
preghancy was estimated to be 35% ranging
from 13% to 82%. The predictors of unintended
pregnancy were found to be, socio-demograph-
ic factors include women’s age, women’s edu-
cation, parity, birth order and interval, previous
pregnancy intention, age at the time of marriage,
socioeconomic status, marital status, religion,
caste, and ethnicity.

Conclusion: Main correlates were found to be
age, parity, educational and economic status.
This means that undertaking outreach in poor
countries might be helpful in fulfilling the needs
of Family planning for these women. Further-
more, community-based distribution of family
planning methods or counseling should be tar-
geted to the illiterate older aged women of repro-
ductive age with poor socioeconomic status.

Key words: unintended pregnancy, developing
countries, prevalence, predictors, systematic
review
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Introduction

According to United Nations (UN) estimation, the world
population is going to reach to 8.1 billion by the year 2025.
Developing countries are attributing to 97% of this burden,
which means 75-78 million people are added annually
by developing countries(1). If this addition persists, the
population of developing countries will increase from
5.9 billion (in 2013) to 8.2 billion (in 2050) and Asia and
Africa countries will contribute 90% of the increase in
population(2). The reason that developing countries
will contribute more towards the world’s population is
because of their high birth rate, which in turn is due to low
contraceptive use(2).

Worldwide use of the modern method of contraception
has increased from 54% to 57%; however contraceptive
usage rates vary widely across the world(3). In developed
countries, more than 80% of women in reproductive
age group (15-49 years) use contraceptives(2), while
contraceptive use is much lower in African (21%) and
Asian (67%) countries(2). The relatively high usage rates
in Asia are driven to a large extent by near abundant
usage in China (85%), Iran (79%), Sri Lanka (68%), Japan
(54%), India (54%), Bhutan (66 %) and Indonesia (61%).
While Pakistan (35%), Afghanistan (23%), Maldives (35%)
and Nepal (48%) still lag behind(4, 5). Low contraceptive
prevalence rates are directly related to a high number of
unintended pregnancies(4).

Unintended pregnancies are reported to have been either
unwanted (i.e. occurred when no more children, were
desired) or mistimed (occurred earlier than desired)(6).
Out of 210 million pregnant women, 75 to 80 million
women experience unintended pregnancies, of which
approximately 42 to 46 million pregnancies are terminated
annually worldwide (2, 7, 8).

Currently, both developed and developing countries
are facing the problem of unintended pregnancies (9,
10). Although worldwide, from 1995 to 2008 the rate of
unintended pregnancy has declined by 20%, from 69
to 55 per 1000 women(9, 10). This decline in the rate
of unintended pregnancy was greater in the developed
world, where it fell by 29 percent (from 59 to 42 per 1000
women); while it declined by 20 percent, from 71 to 57
per 1000 women in the developing countries(9, 10). The
highest rates of unintended pregnancies were in Africa (86
/1000 women) and the lowest were in Europe (38/1000
women) (9, 10).

Despite such decline in rates of unintended pregnancies,
its proportion is still high i.e. about 4 out of 10 pregnancies
(40%) were unintended worldwide in 2008, with a high
proportion in South America and Southern Africa, where
6 out of 10 pregnancies were unintended(9, 10). It was
even more in developing regions like Latin America and
the Caribbean region (58%), South Africa (59%), South
America (64%) and North America (48%)(9, 10).

Unplanned pregnancy is one of the leading causes of
maternal mortality and morbidity in South Asia(6). It is
estimated that every year about one-third of pregnancies
are declared unintended in South and South-East Asia.
In 2008, the proportion of unintended pregnancies in
Bangladesh was 30%, while it was 21% in India and 35% in
both Iran(10) and Nepal(1), 46 % both in Yamagata (Japan)
and Pakistan(11, 12). Various reasons for unintended
pregnancies have been identified, which include non-
use of contraceptive methods and contraceptive method
failure(13). Non- use of contraceptive methods is one of
the important reasons for unintended pregnancy, which
is mainly due to the high unmet need for contraceptives.
Contraceptive method failure incorporates both users and
technological faults(13).

In addition to this, different factors may predict or determine
unintended pregnancy and numerous studies have
reported different predictors of unintended pregnancies.
Although the prevalence and determinants of unintended
pregnancy are reported from multiple countries through
various studies, however these studies are not compiled
and synthesized particularly both from developed and
developing countries. Thus, the objective of this systematic
review was to synthesize the findings of various studies
regarding prevalence and determinates of unintended
pregnancy.

Methods

Eligibility criteria

Eligible studies were those that were cohort or demographic
health surveys, conducted in low-, middle or high-income
countries, reported the prevalence and risk factors of
unintended pregnancy and reported estimates of the odds
ratio, risk ratio, or relative risk.

Search strategy

Under guidance of the librarian, we searched a range of
electronic bibliographic databases: Medline and Embase
through Ovid (1990 to 2015), Cochrane Library through
Wiley Interscience, Cumulative Index to Nursing and Allied
Health Literature (CINAHL) through EBSCO Host, PubMed
through the National Center for Biotechnology Information
(NCBI), and SCOPUS through Elsevier. We used a
combination of Medical Subject Headings keywords, and
text words for “unintended AND pregnancy”, “prevalence”,
“mistimed”, “unwanted”, “risk factors”, “predictors”,
“determinants” and “correlates” that appeared in abstracts
and titles.

Search outcome

Data abstraction and quality assessment

Two reviewers (Medical doctors) independently abstracted
data from all of the included studies. Abstracted data
included study design; type of database used for analysis
(population-based or hospital-based) ; characteristics of the
study subjects, unintended pregnancy definition; potential
confounders or effect modifiers considered; and risk ratio
or odds ratio for unintended pregnancy. We assessed
the quality of each study using the Newcastle-Ottawa
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Scale(14) for all studies. Differences in data abstraction
were resolved by consensus between two reviewers.

Search outcome

Of 4598 research papers initially identified using the
search criteria, 4430 articles were found to be irrelevant
after reviewing the titles. The abstracts of the remaining
168 papers with relevant articles were then examined. Of
these, 130 abstracts were found to be irrelevant. Thus,
full papers of the remaining 38 abstracts were accessed
and 6 were found to be duplicates. Finally, 32 full papers
were assessed for quality and eligibility. Thus, 22 unique
citations were identified which met the inclusion criteria
(Figure 1). The characteristics of the individual studies are
summarized in Table 1.

Those studies which were conducted from 1990 to 2015
were retrieved for this review. Studies varied with regard
to criteria for defining unintended pregnancy. Some of
the studies had assessed the intention through binary
outcome (intended or unintended) while others had
assessed the intention under three categories (mistimed,
wanted and unwanted). All studies were quantitative and
among the selected studies, 8 analyzed secondary data
from demographic health surveys or other national health
surveys, while 14 were primary studies including 12 cross-
sectional studies and 2 cohort studies.

Of the 22 studies, 18 had measured the prevalence
of unintended pregnancy and 22 had measured the
determinants of unintended pregnancy. Of these 22 studies,
11 were from Africa, 9 from Asia, 1 each from Europe and
North America. All the determinants were categorized into
three themes i.e. Socio-demographic factors, Affordability
and women’s knowledge, attitudes, beliefs and culture.

Prevalence of Unintended pregnancy

Of the 18 studies which had measured the prevalence
of unintended pregnancy, it was found that average
prevalence was estimated to be 35% ranging from 13%
to 82%.

Factors determining the unintended pregnancy
Socio-demographic factors

Socio-demographic factors included women’s age,
women’s education, parity, birth order and interval,
previous pregnancy intention, age at the time of marriage,
socioeconomic status, marital status, religion, caste, and
ethnicity. Thirteen studies found that women’s age was the
best predictor of pregnancy intention (Table 1). Of these,
8 studies showed that older women were more likely to
experience unintended pregnancy (15-21) while five studies
had shown that younger women were at risk of unintended
pregnancy (17, 21-24). Seven studies found that women’s
education was the best predictor of pregnancy intention
(Table 1). Of these, 5 studies showed that women with
primary or less education were more likely to experience
unintended pregnancy (17, 19, 25-27) while two studies
had shown contradictory findings(20, 26).

Ten studies found strong associations between parity
and pregnancy intention (Table 1). Among all the studies,
higher parity was generally found to be the positive
predictor of unintended pregnancy. In addition to this,
four studies found strong associations between age at
the time of marriage and pregnancy intention (Table 1).
All the studies had shown the inverse relation between
age at the time of marriage and pregnancy intention, as
the age at the time of marriage increased, the likelihood
of unintended pregnancy reduced (20, 28-30) . Likewise,
five studies showed that religion played a significant role
for the pregnancy intention. Around 60% of these studies
found that non-Muslims were less likely to experience
unintended pregnancy as compared to Muslims while 40%
had shown the opposite findings(17, 31).

Seven studies found strong associations between marital
status and pregnancy intention (Table 1). Of these,
four studies found that married women were less likely
to experience unintended pregnancy as compared to
unmarried women. Three studies found that married
women were more at risk of experiencing unintended
pregnancy (Table 1).

Affordability

Eight studies found significant relationships between
economic factors (socio-economic status or income of
the household, working status of woman and woman’s
employment) and pregnancy intention (20, 28-30).
The financial constraint was the most important factor
determining the intention of pregnancy. Generally, women
with high economic status were less likely to experience
unintended pregnancy except the one study, which
contradicted the above findings.

Women’s knowledge, attitudes, beliefs, and culture
Different variables were included under this category
like access to media, knowledge and practice of Family
planning methods. Only one study from Nepal showed
that exposure to mass media (radio) significantly predicted
pregnancy intention (Table 1). Women with high levels
of exposure were less likely to experience unintended
pregnancy(28).

Four studies had found the strong association between
pregnancy intention and knowledge of Family planning
methods (Table 1). Of these 4 studies, 50% had shown
that knowledge was positively associated with pregnancy
intention and 50% of these had shown the negative
association between two variables(28, 32). Additionally,
eight studies had shown that contraceptive usage had also
shown significant association with unintended pregnancy,
6 studies found the positive association with unintended
pregnancy while 2 studies found the negative association.
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Table 1: Prevalence and determinants of unintended pregnancy (Part 1)

40

Kamal
hustafz et
al.

Year

2011

Country

Bangladesh

Study design

Bangladesh
Demosgraphicé
Heszlth Survey

Prevalence of
Unintended
pregnancy

305

Important Statistically significant

factors

Higher 5ociceconomic status:
OR0.74 [95% C1 0.55-D.93)
and 0.63 [95% C1 0.47-0.84)
respectively

Ever use of contraceptive
methods: OR 1.81 [95% C
1.20-2.72)and 1.92[95% CI
1.54-2.39)

lkzmari L
at al.

2013

Eanya

Cross sectional
SUMVEY

245

Age 20-34: OR0.20& 354%;
ORD.19

Currently married women: CR
0.09 [p-=0.001) & formerly
married: D.15 [p-<=0.001)
Parity 3+: 2.45 [p—=0.001)

hz. O et
al.

2013

China

Cross sectional
study

43%%

Married women: OR 2.99
[95%Cl1 1.12-7.96)

Kazsz M et
zl.

2012

Ethiopia

Kerss
Demagraphic
Surveillance
and Health
Survey

Age 40 vears: DR 4,08 [95%
Cl1.14-1421)

Parity 5-6 births: OR 6.12
[95% C1 2. 41-15.57) & 7+
births: OR 14.34[95% CI 572
35.98)

Poorwealth quintile: OR 1.68
[95% C1 1.26-2.25)

Youseef
Rhietal.

2003

Egypt

Cross sectional
SUrvEy

24%

Age ofwomen <30 years: OR
2.1(95%Cl11.28-3.44)
Mewver used contracaptives:
OR 2.31 [95% Cl 1.52-3 .45
>2 living children:1.91 [95%
Cl11.16-3.15)

Hzbte O et
al.

2013

Ethiopia

Ethiopian
Demosgraphic
znd Heszlth
Survey

Mot calculated

Age 25-29 years: DR 046
[95% C10.25-0.83) & 30-34
vears: OR 0.40 [95% C1.20-
7B}

Primary education: OR 2 38
[1.72-3.28)

Ever use of family planning:
OR1.79 [95% C1 1.31-2 45)
=5 ever bornchildren: OR
2.36[95% C1 101-5.49)

Tebekaw
at al.

2014

Ethiopia

Ethiopian
Demagraphic
znd Heslth
Survey

32%

Age 15-19: DR 1.68[955%6 L]
1.25-2.25)

Secondary education: OR 0.5
[0.23-0.78)

Rich wiomen: OR 3.11[95% Cl
1.22-7.22)

Parity 6+:0OR 2.56 [1.43-4 57}
Married women: OR 0.18
[95%C10.12-0.53)

Knows st [2ast ane
contraceptive method: OR
1.78[95% C11.21-2 62)
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Table 1: Prevalence and determinants of unintended pregnancy (Part 2)

Elizson S et
zl.

2014

Ghana

Cross sectional
SUrvey

Parity 5+: OR 6.06 [955% Cl
3.24-11.38)

Marital status [engaged) OR
1.58[95% C11.10-2.28);
cohabitation DR 2.91[1.96
4.21); Single OR 7.32 [955% CI
4.21-12.75)

Awareness of traditionzl
family planning methad: OR
0.66 [95% C1 0 459-D.89)

Takzhashi
Setal

2012

lzpan

The

Hamamazatsu
Birth Cohort
[HBLC) Study

Mot calculated

= 12 years of education: OR
1.7(95%Cl1.0-29)& =17
years of education: OR 3.3
[1.1-9.9)
Household income 28 million
JP¥:ORO.4 [95%C10.2-09)

Dixit P et
al.

2012

India

Mational Family
Hezlth survays

Mot calculzted

Muslim women: OR 1.27 (953
Cl1.02-1.60)

Ever used contraceptives: OR
1.85[95% Cl 1.64-2.09)

Adhikari R
et al.

20049

Mepal

Mepal
Demaosgraphic
snd Heszlth
Survey

41%

Age of women [OR 1.105]),
Ideal number of children [OR
0.725),

Enowledse of family planning
methods [OR 0.60)

Faye Ch et
zl.

2013

Senegsl

Cross sectional
SUrVEY

14.3%

Medium wealth group: RRR
0.6 [95%C] 0.45-0.80) &rich
wealth group: RRRO.6 [0.43-
i0.54)

Mazrried women: RRR 0332
[95% C10.2140.51)

Age 40+: RRR0.21[95%LCl
0.210.73)

4+ living children: RRR 4.85
[95% Cl 2.62-8.99)

Ever used contrace ptive: RRR
0.65 [95% C1D46-0.9)

Che ¥ etal.

2004

China

Cohort study

21%

Wife's zge =t marrizge
between20-23 years: DR 2.21
[95%C] 1.62-3.01)

Font-
Riberal et
al.

2007

Spain

Cross sectional
study

41%

Age between 15-24:0R 4.37
[95%C] 3.21-5.95)
=Primary education; OR 7.22
[95% Cl4.82-10.81)

Exavery A
zt zl.

2014

Tanzznia

Cross sectional
sUrvey

13.4%

Parity =4: OR 2.65 [1.54-4 54

Besculides
Met al.

2004

UEA

Cross sectional
SUrVEY

B2%

Az between 10-19 years: OR
2.03 [95%C11.65-2.47) & 22
between 20-39 years: OR 067
(0.54-0.84)

Unmarried women: QR 2.52
[25%6Cl 2.19-2.87)

Mever used contrace ptives:
ORO.26 [95% C10.25-0 45)
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Table 1: Prevalence and determinants of unintended pregnancy (Part 3)

Goto A et Cross sectional - Marrizge during teens OR
= 2002 Jzpan i 46.20% 11.14
#Age 30+:0R 3.44
S 13% unwanted Primary educstion: OR 1.16
Islarm MM DEI‘::I'—'FEFII‘Ii' ar.|::|.15I?‘§. ey O 36
it 2004 | Bangladesh an::lh:alth i mistimed High'i::l:i::E:::lnumizstatus:
Survey ORO.78 :
Use of modern contraceptive
methods: OR 2 42
Age ofwomen 40+: DR B8.97
. (p-0.001)
Demagraphic . o
i 403 -
le CLetzl. | 2004 | Vietnam | and health VR R
s contraceptive: OR 4.14 [p-
L) £0.001) & modern methad OR
4.24 [p-=0.001)
Az 45+ 0R 3.4
y Secondary education: 19 &
E;:::rua 1999 Migeriza E:::ZEE"“E”EI 20% University level education: 34
: ¥ Knowledge of FP methods OR
2.0 & knows
Sedsh G et 2008 Nigeria Community 1.".I::|n-!en3594-:|+:|::|ﬁ-:|_3
al. based survey Mot calculsted Married women: 2.5
Hzmdelz B L Cross sectional Mumber of pregnancy =5: OR
et zl. 2N - EbOpERT | Not calculzted 5.6 (95% C 1.62-19.41)

Legend to Table 2 (opposite page)

*According to the Newcastle-Ottawa Scale for cross sectional and case-control studies in Systematic review. Maximum
score for selection = 4 stars, maximum score for comparability = 2 stars, maximum score for outcome or exposure (for
case-control studies) = 3 stars, maximum total score = 9.
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Table 2: Quality assessment* of individual studies included in the systematic review

Elizson S et
zl.

2014

Ghana

Cross sectional
SUrvey

Parity 5+: OR 6.06 [955% Cl
3.24-11.38)

Marital status [engaged) OR
1.58[95% C11.10-2.28);
cohabitation DR 2.91[1.96
4.21); Single OR 7.32 [955% CI
4.21-12.75)

Awareness of traditionzl
family planning methad: OR
0.66 [95% C1 0 459-D.89)

Takzhashi
Setal

2012

lzpan

The

Hamamazatsu
Birth Cohort
[HBLC) Study

Mot calculated

= 12 years of education: OR
1.7(95%Cl1.0-29)& =17
years of education: OR 3.3
[1.1-9.9)
Household income 28 million
JP¥:ORO.4 [95%C10.2-09)

Dixit P et
al.

2012

India

Mational Family
Hezlth survays

Mot calculzted

Muslim women: OR 1.27 (953
Cl1.02-1.60)

Ever used contraceptives: OR
1.85[95% Cl 1.64-2.09)

Adhikari R
et al.

20049

Mepal

Mepal
Demaosgraphic
snd Heszlth
Survey

41%

Age of women [OR 1.105]),
Ideal number of children [OR
0.725),

Enowledse of family planning
methods [OR 0.60)

Faye Ch et
zl.

2013

Senegsl

Cross sectional
SUrVEY

14.3%

Medium wealth group: RRR
0.6 [95%C] 0.45-0.80) &rich
wealth group: RRRO.6 [0.43-
i0.54)

Mazrried women: RRR 0332
[95% C10.2140.51)

Age 40+: RRR0.21[95%LCl
0.210.73)

4+ living children: RRR 4.85
[95% Cl 2.62-8.99)

Ever used contrace ptive: RRR
0.65 [95% C1D46-0.9)

Che ¥ etal.

2004

China

Cohort study

21%

Wife's zge =t marrizge
between20-23 years: DR 2.21
[95%C] 1.62-3.01)

Font-
Riberal et
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Figure 1: Flow diagram showing the process of retrieving the articles
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Discussion

This review has evaluated all the peer-reviewed studies,
published in English language from 1990-2015. It was
found that the prevalence of unintended pregnancy
ranged from 13-82%. Common predictors identified
were age, parity, socioeconomic status, religion and
use of family planning methods. Age was found to be
positively associated with unintended pregnancy in most
of the studies. Studies from Bangladesh, Ethiopia, Egypt,
Nepal, Spain, Vietnam and Nigeria reported the positive
association of age with an unintended pregnancy (16, 21,
23, 27, 28, 33, 34). Consistent with definitions of mistimed
and unwanted pregnancies, this review showed that
mistimed pregnancies occurred to younger women and
were seen more often in the first and second pregnancies,
while unwanted pregnancies occurred to older women and
in the third or later pregnancies. Furthermore, this analysis
showed that many mistimed and unwanted pregnancies
occurred either as a result of no contraceptive use, or due
to method failure. Although we could not explore the types
of methods used by the women or reasons for method
failure, the increased likelihood of unintended pregnancy
among users of contraceptive methods could be due to
inappropriate usage of short term methods, which has
been highlighted through prior research(35).

Studies from Kenya, Ethiopia, Ghana, Tanzania and
Bangladesh reported that high parity was significantly
associated with unintended pregnancy (22, 23, 31-33).
These findings can be explained by the fact that couples
from rural areas prefer to have more sons and they may
end up having more children. Furthermore, women in the
Asian region usually prefer to have enough sons who
can become their source of income for the family(34).
Moreover, these couples want to balance the sex of their
children, and will continue to give birth if all the children
are of the same sex.

Excluded after quality
assessment

10

In this review, it was found that wealth quintile and
educational status was associated with unintended
pregnancy in the same direction. Studies from Ethiopia,
Japan, Spain, Bangladesh and Nigeria reported that
illiterate women or women with primary education are at
risk of unintended pregnancy (17, 23, 26, 27, 33). This
finding can be explained by the fact that women may not
even realize that they are pregnant until it has become
too late, and they may not be able to negotiate with their
spouses with regards to safe sex.

Knowledge about contraceptives was reported to be
negatively associated with unintended pregnancy(17,
28). Various studies found that women who have more
knowledge about contraceptives are less likely to
experience an unintended pregnancy, as compared to
those who do not have adequate knowledge about these
methods. Moreover, the use of contraceptive methods is
positively associated with unintended pregnancy. Studies
have also found a strong positive association between
users of modern contraceptives and unintended pregnancy,
which can be explained by the fact that users of these
methods might fail. Since this review did not focus on
method failure, therefore, it can be assumed that method
failure might have increased the chances of unintended
pregnancy among these women.

With respect to women’s autonomy, men are usually
considered as the main decision-makers in developing
countries, and they decide when and where awoman should
seek healthcare. Hence, women are often given less power
in the male-dominant societies to decide for themselves,
and they have to depend on the male partners/relatives for
their survival and other life matters. Besides, social norms
limit women’s freedom to make important decisions(36).
In some regions of South Asia, women have substantially
lower social status and autonomy than men(37). It has
been found that low social status and autonomy seems to
be associated with low fertility control(38). Such women

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 6, JULY/AUGUST 2016



MEDICINE AND SOCIETY

are more likely to experience an unintended pregnancy, as
compared to those who have some autonomy(36).

Strengths and Limitations of the Study

We believe that this is first systematic review on prevalence
and predictors of unintended pregnancy, which has
synthesized the data both from developing and developed
countries. Despite the extensive literature review, there are
some limitations to this study. Firstly, we had reviewed all the
cross-sectional studies except one cohort study, therefore
causal association between various determinants and
unintended pregnancy cannot be determined to establish
a relationship between unintended pregnancy and various
studied correlates. Secondly, different countries have
different predictors for unintended pregnancy, depending
upon the epidemiologic and demographic variations
in those particular countries, so results might not be
generalized to all settings. Thirdly, this review included
papers only in the English language and we might have
missed the important information published in language
other than English. The decision to exclude non-English
language studies was made for practical reasons based on
the increased time, expense and complexity of translating
and synthesizing these studies. However, much research
in developing countries may not be published in peer-
reviewed journals, but might be available as gray literature
in local languages. These limitations should have a minor
impact on the scope of the study in view of the large size
of the sample and that the main variables of interest are
demographicfactorsassociatedwithunintended pregnancy.

Conclusion and Recommendations

This review demonstrates that unintended pregnancy
is common both in developing and developed countries
and age, parity, educational and economic status can be
considered as important determinants of the unintended
pregnancy. This means undertaking outreach in poor and
inaccessible settings and providing community-based
distribution of family planning methods including counseling
and referral for women with unmet need. In addition to this,
programs can be undertaken to target youth through youth
corners in existing health facilities or training providers in
offering youth friendly services. Implementation of targeted
programs will guarantee access to family planning for all
categories of women in need. These types of targeted
approaches can help women to meet their fertility desires
and reduce unintended pregnancies with the overall
objective of reducing maternal mortality and morbidity.
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