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Z

inc is an essential trace element that
contributes immensely to human
health and development. It is an important
structural component of most proteins and
contributes to the function of more than
200 enzymes.1 Zinc also plays a central
role in cellular growth and differentiation
because of its critical role in RNA and
DNA synthesis.2 Body functions affected
by zinc nutriture include growth,3 Immune
system development and function,4 normal
integrity of intestinal mucosa,5 pregnancy
outcome,6
and
neuro-behavioural
7
development.
Zinc deficiency therefore results in
adverse consequences on the body, the
magnitude of which depends on whether
the ensuing deficit is marginal or severe.
Marginal zinc deficiency is the most
common and, although asymptomatic, it is
associated with impaired immune function,
anorexia,
delayed
wound
healing,
dysfunction of smell and taste, irritability,
depression, anger, sleepiness, reduced
sperm production in men and decreased
mental ability.8 Severe zinc deficiency,
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which rarely occurs, is characterized by
severely impaired immune function,
dermatitis, growth impairment, alopecia,
lethargy and recurrent infections such as
diarrhea.9, 10
Marginal zinc deficiency appears to
be an important public health problem in
many developing countries, including Iraq,
because the commonly consumed staple
foods have low contents and are rich in
phytates, which inhibit the absorption and
utilization of zinc. The problem of mild
zinc nutriture and status may be
widespread because many studies have
reported positive growth response in
young children who were administered
zinc supplements. The recognition of
childhood stunting as an indirect indicator
of a population’s risk of zinc deficiency
supports the proposition that inadequate
zinc nutriture is a widespread public health
problem.11
However little is known
about the zinc status of the Iraqi
population due to a lack of nationally
representative data on this micronutrient
and the absence of an appropriate indicator
for assessing zinc status of individuals.
Nevertheless, some studies from different
parts of Iraq have suggested that marginal
zinc deficiency is common, though these
studies used plasma zinc, a measure of
1
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zinc status that is affected by the acute
phase response, and indirect indicators like
stunting. For example, the effect of zinc
supplementation in Iraq has reveled that
the children with short stature were at
lower biochemical zinc status and that zinc
supplementation appeared to produce an
improvement in growth parameters in a
significant number of these children.12
About 55.7% of healthy population in
Baghdad has marginal zinc deficiency, and
dietary zinc assessment showed that 74.8%
of the population consumed less than the
recommended intake.13
Furthermore,
several
studies
performed in Iraq have found zinc
supplements helpful for reducing the
severity and duration of the diarrhea,14
complications
of
pregnancy
and
15
16
childbirth,
bladder infection,
and
17
leishmaniasis.
In a vast and economically
compromised country like Iraq, the extent
of zinc deficiency is likely to vary from
one area to another, depending on several
factors such as socioeconomic status, food
habits, level of literacy, climate, religion
and culture practices. Recently in Duhok
city, it was observed that 45.9 % of
healthy population had documented
marginal zinc deficiency, which was found
to be related to inadequate dietary zinc
intake.18 With this observation, several
efficacious program interventations for
zinc must be considered to address the
problem in specific settings, such as
supplementation and fortification. More
attention should be directed to such a
public health problem, at least in young
children to reduce childhood infections

2

and potentially its related mortality
particularly in resource-poor areas.
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SONOGRAPHIC EVALUATION OF FETAL FEMUR LENGH IN
GESTATIONAL AGE ESTIMATION IN DUHOK-IRAQ
SAGVAN KH. HIDAYAT, MBChB, DMRD*
Submitted 1 September 2008; accepted 4 March 2009

ABSTRACT
Background Femur length is considered one of the most accurate biometric measurements in
determining gestational age, most commonly using Hadlock charts based on white middle
class population.
Aim Is to verify that Hadlock charts are not always applicable, especially for femur length.
Patients and Methods 251 pregnant women were studied prospectively in Duhok-Iraq
during December 2007-April 2008 to determine gestational ages based on femur length,
biparietal diameter, head circumference, and lastly on both biparietal diameter and head
circumference combined.
Results On average the means of biparietal-based, head circumference-based, and a
combined biparietal diameter and head circumference-based gestational ages as compared to
femur length-based gestational ages were higher by 1.45, 0.69 and 1.07 weeks, respectively,
which is considered statistically and clinically significant.
Conclusion and recommendation A significant difference in gestational ages based on
femur length compared to gestational ages derived from biparietal diameter, and head
circumference does exist in the territory of Duhok depending on Hadlock charts.
Yet further studies are recommended to support the above mentioned finding.
Duhok Med J 2009;3(1): 4-11.
Key words: Femur length, Obstetric ultrasound, Hadlock charts

S

ince 1981 on wards femur length (FL)
charts for estimation of fetal growth
were established,1 where many authors
consider FL comparable to biparietal
diameter (BPD) and head circumference
(HC) in gestational age estimation and are
even more accurate.2-5
On the other hand, FL can be used
with other parameters, i.e: BPD, HC and
abdominal circumference (AC) to give
more precise gestational age estimation,
* Assistant Lecturer, Department of
Radiology, College of Medicine, University
of Duhok, Duhok, Kurdistan Region,
Department of Radiology, Azadi Teaching
Hospital, Duhok, Iraq.
E-mail: sagvanhida@yahoo.com
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and always depending on European charts,
therefore any false measurement can
influence the final result.6
The BPD and HC measurements
should follow strict rules to avoid false
results.6
FL measurement should include the
ossified portions of femur diaphysis, and
metaphysis, excluding the cartilages.1,6-8
Though technically FL assessment is
considered the easiest measurement, but
measurement errors are not rare including
false shortening, false lengthening due to
excessive gain, inclusion of the proximal,
and distal ossification centers, and
including distal femur point which
represents a specular reflection from the
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lateral surface of the distal epiphysis6,8,9
(Figure 1).
After more than a decade of work in
the field of obstetric ultrasonography, the
author has noticed that in this locality
(Duhok governorate) FL-based gestational
age lags behind gestational age derived
from other biometric measurements by a
week or more in many occasions.
This study aims to verify the above
finding using statistical analysis among a
sample of 251 cases.

A curved sector array transducer was
used (a Shimadzu XL SDU-350 ultrasound
machine, Japan).
Gestational age estimation derived
from FL was obtained for each case
depending on Hadlock charts, the results
were compared with gestational ages
derived from BPD, HC and both FL-HC
combined,
respectively.
Descriptive
statistical analysis and paired t-test were
then performed according to Bland and
Altman using SPSS version 15.10

PATIENTS AND METHODS

RESULTS

A prospective study was performed on 251
pregnant women between 14-32 weeks of
gestation from Duhok governorate during
December 2007-April 2008.
The criteria for inclusion in the study
were
singleton
gestation,
head
presentation, absence of fetal anomalies,
and no history of chronic diseases:
diabetes and/ or hypertension, and no
history of abnormal babies, or stillbirths.
FL, BPD, HC, cephalic index (CI)(
BPD/fronto-occiptal x100), and femur
length/ head circumference x100 (FL/HC x
100) were calculated in each case.
To guard against any head shape
abnormality which can affect BPD
calculation, a cephalic index (CI) was
performed for each individual case, to
exclude any abnormal figure.
In
order to exclude cases of
microcephaly or dwarfism from the study,
a (FL/HCx100) was performed too, and
any abnormal figure was discarded from
the study.

Two hundred and fifty one pregnant
women between 14-32 weeks of gestation
were studied by ultrasound, where BPDbased, HC-based and a combined BPD,
HC-based gestational ages and FL-based
gestational ages were estimated.
The mean value and the standard
deviation of the four categories were
calculated
using
Hadlock
charts
throughout (Table 1).
The means of differences between the
first three above mentioned categories and
the FL-based gestational ages were 1.45,
0.69 and 1.07 weeks, respectively, i.e: on
average all were higher than FL-based
gestational ages. The standard error and
the 95% confidence interval of mean
difference, and p-values were calculated
from p-paired t-test and found significant
(Table 2).
A histogram of the distribution of the
differences
between
BPD-based
gestational ages, and FL-based gestational
ages is shown in figure 2.

5
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Figure 1. An ideal image of femur for measurement in the
middle of third trimester. The two short arrows points
to the endpoints where the electronic cursors should
be placed. The long arrow points to the so called
distal femur point which is not a part of the osseous
femur, see the text. Lateral
condyle
(LC), distal
femoral epiphysis (DFE), Greater trochanter (GT).

Table 1. Mean and standard deviation of the four categories of gestational age in weeks for
251 pregnant women in Duhok
FL-based
gestational
age

BPD-based
gestational
age

HC-based
gestational
age

BPD-HCbased
gestational
age

Mean Gestational age

28.33

29.78

29.02

29.39

Standard deviation

5.73

5.89

5.90

5.89

6
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Table 2. Mean differences between the four categories in weeks (n=251)
BPD-based
gestational age
minus FL-based
gestational age

HC-based
gestational age
minus FL-based
gestational age

BPD, HC-based
gestational age
minus FL-based
gestational age.

Mean difference in weeks

1.45

0.69

1.07

Standard error of mean
difference

0.08

0.81

0.08

1.29-1.61

0.53-0.85

0.92-1.23

<0.001

<0.001

<0.001

95% confidence interval of
mean difference
P-value*
* calculated from paired t-test.

Figure 2. Distribution of the differences between BPDbased gestational ages and FL-based gestational ages
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DISCUSSION
Some investigators have found that fetuses
of black mothers have longer fetal FL than
fetuses of white mothers,11 and Asian
fetuses are suggested to have smaller fetal
lengths; others found little racial variation
in FL.1
In nineteen eighty seven, Hadlock et
al. stated in their article that the regression
equations developed from white middle
class population appeared to be applicable
to populations of different socioeconomic
and racial characteristics.12
In nineteen eighty seven, Rovulo et al.
found no statistically significant difference
in FL vs. gestational age in a racially
mixed population of blacks, Asians, and
Caucasians.8 However, the sample size for
each group was small and the chart used
was not specified.7
In nineteen ninety three, Davis et al
conducted a study and concluded that fetal
race and sex difference could account for
some degree of error in the ultrasound
estimation of gestational age.6
In nineteen ninety four, a study
conducted in Singapore showed that
Chinese and Malaysian fetal femur length
are apparently shorter than the Indian
femur length, therefore, proving existence
of differences in ultrasound measurements
of femur length in different ethnic
groups.13
In nineteen ninety sex, a study of 128
cases of Chinese fetuses, found a
statistically significant difference in fetal
femur length between Chinese population
and established femur length nomograms,
and the Chinese femur length was shorter

8

by 0.56 mm, which was ultrasonically
manifested as a 0.3 weeks difference in
gestational age estimation.7
This study aimed to evaluate FL
measurement in estimation of gestational
age in comparison with BPD and HC
measurements, therefore, we derived
gestational age in each individual case
depending on BPD and HC, and to derive
a more precise gestational age two
parameters of PBD and HC were used in
combination,5 while avoiding gestational
age estimation based on last menstrual
period, for practical purposes.
The FL-based gestational ages
according to Hadlock charts were
compared with the above estimated
gestational ages, and it was found that the
mean differences were 1.45, 0.69 and 1.07
weeks ( i.e 10.2 , 4.8, and 7.1 days) higher
for the other three categories compared to
FL-based estimation, respectively, which
are considered statistically and clinically
significant, especially when considering
that there are already increasing variations
in biometric measurements with advancing
gestation,5 therefore, an already present
variation in a BPD-based gestational age
or a FL-based gestational age with
advancing gestation might be further
augmented by the additional difference
found in this study.
However, the above findings have to
be further confirmed by other studies using
large samples, and confining to a
gestational age not exceeding 24 weeks at
most, in order to avoid the above
mentioned variation with advancing
gestational age as much as possible.
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، ََ دا ل د َ دةمم مى د دةر ََ رام اَ در َرىم  بدمم
َا مرد

َ رّ دا ل ط َ دةمم مران د دة   ذ درو َ رام اَ در:م
.ن دام  ر َ ذ ذمَو كد

َ َ َ دةم ن دةرن ذ  لردة ك مد َ  َ َ ويمم  ذ:مر

.َ دا ظَ  دظر وة نر َ دَ رام

 َ لا مرد /َان ل د  وا َ داَ ظ دظ  َ ذم251 :َ ظََر
،ىر َّ رام اَ درمر ن ن دةَ َ 
َ  دة دا2008 م م 2007ّ دووىمم

.اظ رى رة ة و و،رى رة،رى ة

َو دة ررا  دةر َ رام م  ذَو ّ ََ دةظرا مظَ د مدا ظ م:

، 0،69 ، 1.45:ن ب ّ اَرى ظ رة ة و و،رى رة،رى ة  ذ دةر ّ
.م دط ظ رى و َى  ذدا ظ ،  1.07 و

َ دَ رام م  ذَو ّ َرا دةظى د م  م طدا كد َ ر ل ط:دةر
رى و رة،رى ة م  ذ دةر َو ّ َو دة ررا ،نّ دم، دةر

ظ دةر ان دا َ  دَة ظ ظَ  دا؛ ر  د.اَرى ظ رة ة و ردو

.نم َ
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ﺍﻟﺨﻼﺼﺔ
ﺘﻘﻭﻴﻡ ﺒﺎﻷﻤﻭﺍﺝ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﺔ ﻟﻘﻴﺎﺱ ﻁﻭل ﻋﻅﻡ ﺍﻟﻔﺨﺫ ﻓﻲ ﺘﻘﺩﻴﺭ ﻤﺩﺓ ﺍﻟﺤﻤل ﻓﻲ ﻤﻨﻁﻘﺔ ﺩﻫﻭﻙ ،
ﻜﻭﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ
ﺍﻟﺨﻠﻔﻴﺔ :ﻴﻌﺩ ﻗﻴﺎﺱ ﻁﻭل ﻋﻅﻡ ﺍﻟﻔﺨﺫ ﻤﻥ ﺃﻫﻡ ﺍﻟﻤﻘﺎﻴﻴﺱ ﺍﻟﺩﻗﻴﻘﺔ ﻓﻲ ﺘﺤﺩﻴﺩ ﻤﺩﺓ ﺃﻟﺤﻤل ﻤﺴﺘﻌﻴﻨﹰﺎ ﻓﻲ ﺍﻟﻐﺎﻟﺏ ﺒﺠﺩﺍﻭل ﻫﺎﺩﻟﻭﻙ

ﺍﻟﻤﺴﺘﻨﺒﻁﺔ ﻤﻥ ﺤﻭﺍﻤل ﻴﻨﺘﻤﻴﻥ ﺇﻟﻰ ﺍﻟﺠﻨﺱ ﺍﻷﺒﻴﺽ.

ﺍﻟﻬﺩﻑ:ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﻤﺤﺎﻭﻟﺔ ﻹﺜﺒﺎﺕ ﺇﻥ ﺠﺩﺍﻭل ﻫﺎﺩﻟﻭﻙ ﻟﻴﺴﺕ ﻗﺎﺒﻠﺔ ﻟﻠﺘﻁﺒﻴﻕ ﺩﺍﺌﻤﺎ ﺨﺼﻭﺼﺎ ﻓﻲ ﺤﺎل ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻰ ﻗﻴﺎﺱ

ﻁﻭل ﻋﻅﻡ ﺍﻟﻔﺨﺫ.

ﺍﻟﻤﺭﻀﻰ ﻭﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺩﺭﺍﺴﺔ  251ﺍﻤﺭﺃﺓ ﺤﺎﻤل ﻤﻥ ﻤﻨﻁﻘﺔ ﺩﻫﻭﻙ ﻓﻲ ﻜﻭﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺸﻬﺭ ﻜﺎﻨﻭﻥ
ﺍﻷﻭل  2007ﻭﺤﺘﻰ ﻨﻴﺴﺎﻥ  2008ﻟﺘﻘﺭﻴﺭ ﻤﺩﺓ ﺍﻟﺤﻤل ﻤﻌﺘﻤﺩﹰﺍ ﻋﻠﻰ ﻗﻴﺎﺱ ﻁﻭل ﻋﻅﻡ ﺍﻟﻔﺨﺫ  ،ﻗﻁﺭ ﺍﻟﺭﺃﺱ  ،ﻤﺤﻴﻁ
ﺍﻟﺭﺃﺱ ،ﻭ ﺃﻴﻀﹼﺎ ﺒﺎﻷﻋﺘﻤﺎﺩ ﻋﻠﻰ ﻗﻁﺭ ﺍﻟﺭﺃﺱ ﻭ ﻤﺤﻴﻁﻪ ﻤﺠﺘﻤﻌﻴﻥ.

ﺍﻟﻨﺘﺎﺌﺞ :ﻜﺎﻥ ﻤﻌﺩل ﺍﻟﻔﺭﻕ ﻤﺎ ﺒﻴﻥ ﻤﻌﺩل ﻤﺩﺓ ﺍﻟﺤﻤل ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﻁﻭل ﻋﻅﻡ ﺍﻟﻔﺨﺫ ﻤﻘﺎﺭﻨﺔ ﺒﻤﻌﺩﻻﺕ ﻤﺩﺓ ﺍﻟﺤﻤل ﺍﻟﻤﻌﺘﻤﺩﺓ

ﻋﻠﻰ ﻗﻴﺎﺱ ﻗﻁﺭ ﺍﻟﺭﺃﺱ  ،ﻤﺤﻴﻁ ﺍﻟﺭﺃﺱ  ،ﻭ ﻗﻁﺭ ﺍﻟﺭﺃﺱ ﻭ ﻤﺤﻴﻁﻪ ﻤﺠﺘﻤﻌﻴﻥ ﻫﻲ ﺃﻗل ﺏ  0.69 ، 1.45ﻭ 1.07
ﺃﺴﺒﻭﻋﹼﺎ ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ  ،ﻭ ﺘﻌﺩ ﻫﺫﻩ ﺍﻟﻔﺭﻭﻕ ﻤﻬﻤﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺘﻴﻥ ﺃﻟﺴﺭﻴﺭﻴﺔ ﻭ ﺍﻹﺤﺼﺎﺌﻴﺔ .

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ ﻭﺍﻟﺘﻭﺼﻴﺎﺕ :ﺒﺎﻻﺴﺘﻌﺎﻨﺔ ﺒﺠﺩﺍﻭل ﻫﺎﺩﻟﻭﻙ ﻫﻨﺎﻙ ﻓﺭﻕ ﻤﺎ ﺒﻴﻥ ﻤﺩﺓ ﺍﻟﺤﻤل ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﻗﻴﺎﺱ ﻁﻭل ﻋﻅﻡ

ﺍﻟﻔﺨﺫ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺩﺓ ﺍﻟﺤﻤل ﻓﻲ ﺤﺎل ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻰ ﻗﻁﺭ ﺍﻟﺭﺃﺱ  ،ﻤﺤﻴﻁ ﺍﻟﺭﺃﺱ  ،ﻭ ﻗﻁﺭ ﺍﻟﺭﺃﺱ ﻭ ﻤﺤﻴﻁﻪ ﻤﻌﺎ  ،ﻭ

ﺫﻟﻙ ﻓﻲ ﻤﻨﻁﻘﺔ ﺩﻫﻭﻙ ﻤﻜﺎﻥ ﺍﻟﺒﺤﺙ .ﻭﻋﻠﻰ ﻜل ﺤﺎل  ،ﻨﻭﺼﻲ ﺒﺎﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺒﺤﻭﺙ ﻓﻲ ﻫﺫﺍ ﺍﻟﻤﺠﺎل ﻟﺩﻋﻡ ﻤﺎ ﺘﻡ ﺍﻟﺘﻭﺼل
ﺇﻟﻴﻪ ﺃﻋﻼﻩ.
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ABSTRACT
Background Child mental health and child and adolescent psychiatry is increasingly
becoming an indicator for any modern society to bring up child perspectives preparing for
prosperous future. This field was lacking as an own medical speciality in the Middle East
until the establishment of the Department of Child Mental Health at the College of Medicine,
University of Duhok in 20 September 2001.
Objectives To build up local competence in Child Mental Health, and to introduce Child and
Adolescent Psychiatry as a modern subject in the curriculums at the College of Medicine,
University of Duhok, in the Kurdistan region of Iraq.
Methods The Department of Child Mental Health (CMH) was established at the College of
Medicine, University of Duhok, in collaboration with the Department of Neuroscience, Child
and Adolescent Psychiatry at the Uppsala University in Sweden. Education programs are
delivered from the Uppsala University in Sweden to the College of Medicine, University of
Duhok in Iraqi Kurdistan, at three levels; community-based education, undergraduate medical
education, and postgraduate education to achieve High Diploma (Master) degree, adjusted to
the local system in Kurdistan.
Results The CMH is a unit belonged to the pediatrics at the College of Medicine, and having
links to the Directorates of Health, Education and Social Care in Duhok. Lectures in Child
and Adolescent Psychiatry are delivered to the fifth year medicine students one week in
autumn to be followed by another week of teaching in clinical case discussions in spring
every year. The final examination consisting of the means of scores collected during the first
theory and the second clinical courses compose 20% of the final pediatric examination. The
postgraduate program consists of two-year education, after one-year pediatric residency, to
obtain specialist competence in the subject.
Conclusions Transferring up-to-date knowledge on modern subjects from advanced
international universities to the universities in Iraq is necessary and possible if modern
teaching methods are effectively utilized. The CMH is proved to be a good example of
successful collaboration, making the College of Medicine at the University of Duhok as the
first school of medicine in the Middle East having Child and Adolescent Psychiatry as an
obligatory teaching subject.
Duhok Med J 2009;3(1): 12-24.
Key words: Child mental health, Child and adolescent psychiatry, Medical curriculum,
Modern society

T

he psychosocial consequences of the
longstanding man-made disasters in

Kurdistan
previously

had not been explored
until the 1990s when the
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current socio-political situation was
established under the protection of the
United Nations (UN). Although the
English system of education was applied
in Iraq after the First World War, the rural
areas consisting of a self-generating
agricultural countryside, a difficult to
reach mountainous area and a mentality of
feudalism prevented establishment of the
foreign traditions such as psychiatry and
psychology.
The
first
evaluation
of
the
psychological symptoms among children
in Iraqi Kurdistan was conducted through
child interviews after the Mass-Escape
Tragedy (MET) of 1991.1,2 It was to be
followed by interviewing the orphans,3-5
and then the child survivors of the Anfal
operations.6-9 These initial
studies
composed the beginning of collaboration
between the Department of Child and
Adolescent Psychiatry at the Uppsala
University in Sweden, and the College of
Medicine, University of Duhok in the
Kurdistan Region of Iraq in order to
introduce child psychiatric perspectives for
the first time in Iraq.
This paper aims to describe the
process of building up local competence in
Child Mental Health, and introducing
Child and Adolescent Psychiatry as a
modern subject in the curriculum at the
College of Medicine, University of Duhok,
in the Kurdistan region of Iraq.
METHODS
The Target Group:
Children between the ages of 6 and 18
years and their caregivers in the Kurdistan
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Region of Iraq have been the target
population for the activities in this
collaborative project. The research
samples were consisted of children
participating in the MET of 1991, the
orphans in the traditional foster care and in
the orphanages in Sulaymania and Duhok,
the survivors of the Anfal operations living
in the camps of Cejnikan near the city of
Erbil and the Sumood in Kalar belonging
to Sulaymania province. Additionally, four
samples
were
included
in
an
epidemiological study in the city of
Duhok: general population, orphans,
primary health care visitors and hospital
in-patients.
The Activity Domains:
The process of establishment of child
mental health in Duhok in Iraqi Kurdistan
was consisting of three parallel domains:
1. Screening, Survey and Research: The
first
stage
in
investigating
the
psychological
perspectives
in
the
Kurdistan society was to identify the
consequences of psychological trauma on
children and adolescents. Systematic use
of screening instruments was applied in
interviews with children and their
caregivers. Due to the lack of
psychological tradition in the Kurdistan
society, either international standardised
instruments were used or new instruments
were developed for the purpose of the
specific studies in Kurdistan.
Screening of traumatic experiences
and posttraumatic stress symptoms was
carried out among children of the MET. A
child-specific instrument for reporting
traumatic experiences was developed; The
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Harvard – Uppsala Trauma Questionnaire
for Children (HUTQ-C),10-11 and an
interview instrument was developed to
identify posttraumatic stress symptoms
including the diagnoses of Posttraumatic
Stress Disorder (PTSD); Posttraumatic
Stress Symptoms for Children (PTSS-C).12
In order to cover a broad-spectrum of
mental symptoms in the screening
procedures, the Reporting Questionnaire
for Children (RQC) of the World Health
Organization (WHO) was used in the
epidemiological study in Duhok.13
A survey of the psychological
conditions of the Anfal survivors was
accomplished in collaboration with the
Swedish
Development
Project
for
9,14
Kurdistan (Qandil).
The camps of
Cejnikan in Erbil, and that of Sumood in
Kalar, were visited. The oldest child was
interviewed with the trauma instruments in
addition to the Child Behaviour Checklist
(CBCL) in order to find out any type of
psychopathology among children. The
caregiver in the family was interviewed by
a specially designed family map
(Genogram) to obtain demographic data on
each family. The caregiver was also
interviewed with the Harvard Trauma
Questionnaire (HTQ) for reporting own
traumatic experiences and posttraumatic
stress symptoms.
Research included all the mentioned
instruments in every study plan. The
research designs were consisted of
randomized samples, cross-sectional data
analysis
and
follow-up
designs.
Comparison studies were arranged
whenever possible to identify group
differences and to measure the changes
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over time. Both retrospective and
prospective studies were conducted to
cover prevalence and incidence rates of
psychopathology and correlates.
2. Teaching Methods: Teaching of the new
subject of child mental health in the region
was in the forefront of the aims in this
collaborative project. The education
process
covered
three
levels;
a
Community-Based Education program to
be conducted to the parents and
professionals working with children, such
as teachers, social workers and health care
personnel, an obligatory intensive course
for undergraduate teaching for medicine
students, and a postgraduate education
program for paediatricians to obtain
specialist competence in child and
adolescent psychiatry. All the three levels
of education programs were started
simultaneously. However, the CommunityBased Education Programs were easier to
start first focusing on the training of the
trainers. Due to the lack of the
infrastructure facilities, the undergraduate
and the postgraduate education programs
were only consisted of temporary activities
at the beginning. Individual training
sessions and lectures on different aspects
of child mental health were arranged
during every visit to Kurdistan, according
to the needs expressed by the physicians in
Kurdistan. The lack of child perspectives
in general and psychological traditions in
particular made the early concentration on
training and public opinion building a
priority of the program. Besides, both the
education system and the health services
were deficient in these subjects of clinical
psychology
and
multidisciplinary
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structures.
Different teaching methods were used
in the education process, from the case
study presentations to problem-based
learning and training of the trainers.
Workshops and seminars arranged in
collaboration with the local authorities and
NGOs were among the most effective
interventions to raise the public awareness
and to motivate the professionals and local
authorities to be concerned.
3. Collaboration Programs: Initially, the
collaboration activities composed of
limited projects of screening and survey
conducted by the project leader (the
author) being originally Kurd from Iraq
and having been working as a specialist in
child and adolescent psychiatry and
director of studies at the Uppsala
University in Sweden. Collaboration was
achieved with the Swedish Save the
Children,
the
Kurdistan
Support
Foundation in Sweden, the Swedish
Program for Development in Kurdistan
(Qandil), and the Kurdistan Medical
Association in Sweden. The first
agreement to start a child mental health
program in Kurdistan was signed in 29
July 1992 (HAWAR).15 Accordingly,
children visiting the paediatric department
of the Duhok Teaching Hospital for
psychosomatic symptoms were to be
interviewed with the WHO screening
questionnaire (RQC) to find out mental
health problems. The positive cases were
to be interviewed in depth to identify
PTSD. PTSD cases were then to be
referred to the Department of Psychiatry at
the Erbil Teaching Hospital for treatment.
A psychiatrist in Erbil was trained in the
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recently approved Rewind technique to
treat PTSD cases. The HAWAR program
was approved by a working plan signed by
the project leader, the Head of the
Department of Child and Adolescent
Psychiatry at the Uppsala University in
Sweden, the first Minister of Health and
Social Affairs in Kurdistan, and the
secretary of Qandil to support the program.
However, the HAWAR project could not
survive because the Qandil could not
provide the promised financial support
because of other priorities.
The Department of Neuroscience,
Child and Adolescent Psychiatry at the
Uppsala University initiated a new
collaboration in 1998, this time with the
College of Medicine at the University of
Duhok. Thanks to the financial support
from
the
Swedish
International
Development
Agency
(SIDA);
an
epidemiological study was conducted on
childhood trauma and mental health in the
city of Duhok during the time 1998 - 2001.
Accordingly, the Dean of the College of
Medicine and the President of the
University of Duhok were invited to visit
the Uppsala University in Sweden in July
2001, which was followed by an
agreement for establishment of a
Department for Child Mental Health
(CMH) at the College of Medicine,
University of Duhok that was inaugurated
formally in 20 September, 2001.
RESULTS
The results of the research during the ten
years of 1991 – 2001 revealed high
frequencies of mental health problems
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among children of Kurdistan. When these
results were presented to 200 randomly
selected key persons in the city of Duhok,
the response was characterized by surprise,
worry and desire of concern by the related
authorities. As a result, the president of the
University of Duhok, and the Dean of the
College of Medicine asked for assistance
from the Uppsala University in Sweden to
establish a special academic unit for the
purpose of education, research and
capacity building of experts in this subject
in the region. The negotiations resulted in
the visit of the Director of the Department
of Child and Adolescent Psychiatry at the
Uppsala University Hospital to Duhok to
open the unit. As a result, the Department
of Child Mental Health (CMH) was
inaugurated at the College of Medicine,
University of Duhok in 20 September
2001. The two collaborating parts agreed
on engaging the project leader to act as the
Founding Director (FD) of the CMH. At
the same time, the University of Duhok
provided the FD with the title of Assisting
Professor in order to accomplish his duties
at the CMH according to the local rules.
An Advisory Board consisting of
international and local experts was
suggested by the FD to be connected to the
CMH. Twice a year, at least one
representative from the Swedish part visits
Kurdistan for the purposes of education
(community-based, undergraduate and
postgraduate programs), clinical work
(investigation, treatment and follow-up of
patients), supervision and research.
The main function of the CMH has
been to provide education in three levels:
1. Postgraduate Education Program: A
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two year postgraduate education syllabus
has been provided by the FD to qualify for
specialist competence in Child and
Adolescent Psychiatry similar to that
applied at the Uppsala University in
Sweden. The degree of the postgraduate
education was equalized to the High
Diploma which is equivalent to the Master
degree according to Law of the High
Education at the Regional Kurdistan
Government of Iraq. However, the degree
has not been recognized by the Uppsala
University due to differences in education
system of the two universities. While
Master degree is considered as a
postgraduate education level in Kurdistan,
similar to whole Iraq, it is not considered
as postgraduate for the clinical sciences at
the Uppsala University. We preferred to
follow the system in Kurdistan in
recognizing the degree, because the
students complete their studies in
Kurdistan with the ambition to continue
working in Kurdistan when the degree is
obtained. The contents of the syllabus, the
teaching methods and the examination
procedure remained keeping the quality
standards of the Uppsala University.
The prerequisites consist of MBChB
and at least one year Paediatric residency.
The postgraduate education program
consists of two years of full study, one
theory and the other practical education to
be ended by an officially defended thesis
against an opponent and an examination
committee. Every year, two paediatricians
are to be accepted in the postgraduate
program. The topics for the Master theses
have been emerged from the current child
mental health issues in the region. Among
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others, the subjects of the theses have
concerned enuresis and psychosocial
correlates, positive reinforcement in stead
of corporal punishment at schools,
psychopathology in street children,
maltreatment and correlates, a care model
to
help
children
out
from
institutionalization to the normal life.
2. Undergraduate Obligatory Course for
the Medicine Students: Similar to that at
the Uppsala University, the FD prepared a
syllabus for obligatory education in Child
and Adolescent Psychiatry for the
medicine students in the fifth year level at
the College of Medicine, University of
Duhok. An intensive one-week theory
course conducted during the autumn
semester and completed by another week
of intensive training and case discussions
during the spring semester. The two weeks
education program is ended by a written
examination which together with the
attendance and discussions at each week
determines the degrees for each student.
This degree constitutes 20% of the
terminal Paediatric examination. The
student has to repeat the two courses if not
achieved 65 degrees. Between the theory
and clinical courses, the students have to
study the literature delivered by the FD.
Every education moment is ended by an
evaluation accomplished by the students.
Students’ evaluation showed high degree
of satisfaction both regarding general
assessment of the course such as the
quality and quantity of teaching methods,
course
literature,
lectures,
group
discussions, and examination, and special
assessment of every lecture (Figure 1 A &
B).
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3. Community-Based Education: The
Community-Based Education is aimed to
provide training and education in child
perspectives including child mental health
to the parents, and to the professionals
working with the children. The focus has
been mainly on training of the trainers. For
this purpose, the local authorities in the
city
of
Duhok
have
appointed
representatives to participate at the regular
weekly meetings of the CHM. Special
courses have been arranged to prepare
teachers for psychosocial care of the
pupils. Training of the trainers and parent
effectiveness training are among the most
popular courses. Representatives from the
Directorate of Social Care and the
Directorate of Education are regularly
attending the meetings to receive the
education programs, and to come with
questions and inquiries from the fields to
the meeting. The ambition is to increase
the involvement of the representatives of
all primary care unites including the
primary health care.
As a result of the increasing activities
of education programs at all the three
levels, the public awareness of child
mental health problems is increasing in the
society in Kurdistan. The campaign
through media such as TV programs, radio
and special seminars on child mental
health issues has an important rule in this
aspect.
Parallel with the increased awareness
on mental health problems in the society,
the parents, child caregivers, and
professionals working with children are
increasingly seeking the limited expert
resources educated on the subject in the
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region. A clinical centre belonged to the
Directorate of Health in Duhok is currently
running with limited resources despite the
increasing demands.

to the continuity and coherence of the
project leader, the benefit of connecting an
advisory board of experts from Sweden
and those of the responsible authorities in
Duhok made every step to be modifies
according to the local circumstances. The
process started with research, making the
process to be adjusted to the needs that
appeared from the finings of the
subsequent studies. The methods of
application were derived from those up-todate effectiveness and efficiency in
achieving
the
results,
particularly
regarding the teaching methods.

DISCUSSION
For the first time in the Middle East, a
special academic unit for child mental
health has been established at the College
of Medicine, University of Duhok in the
Kurdistan Region of Iraq. The unit has
been successfully established mostly due
to the function of collaboration with the
Uppsala University in Sweden. In addition

A. Means scores of the general questions evaluation (0 - 4)
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B. Mean scores of the specific questions evaluation
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Figure 1. Fifth-year medical students’ evaluation of the obligatory undergraduate education
course in child and adolescent psychiatry in 2002 (G = general questions, S = specific questions)
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The methods of investigation,
management and evaluation in the
developed societies as in the case of
Sweden was not sufficient to be
transferred as such to any developing
society as our experiences did show. Much
has to be adjusted to the local conditions.
Starting with research did assist in keeping
every step of development to be limited to
the local needs. The local authorities
usually have other priorities on their
agenda that complicated the proceeding of
the establishment process. Still, no
imported knowledge was able to be
applied before going through the
bureaucracy of the local authorities and the
sieve of the local traditions.
Although the subject of child mental
health in general and child and adolescent
psychiatry in particular was totally lacking
in the region, the new subject proved to be
necessary in meeting the needs of the
people in Kurdistan. Child mental health
problems proved to be highly prevalent in
the region, not surprisingly because of the
longstanding
oppression,
underdevelopment,
ignorance
and
continuous war situation. Despite the
absence of psychological and psychiatric
perspectives, the public opinion was
available in the region to digest the
research findings, and to work for
improvement. Education was the next
priority and the natural step applied
together with and after the research
findings. Applying the education programs
at the three levels proved to be the most
effective way to introducing the subject in
the society by a scientific and well planned
way of action. The locally educated
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personnel directly applied evidence-based
knowledge on the subject in their daily
work. That was a major factor behind the
successful application of the clinical work.
Because the activities focused on children,
the natural and sound development of
adult psychiatry is prepared to build up
upon. Unlike the previous psychiatry as a
branch of medicine in the early medical
education system in Iraq, this system of
emerging adult psychiatric service from
the currently well established child
oriented service will guarantee a scientific
and human psychiatric service not only for
children but also for adults. In stead of the
old fashioned adult psychiatry represented
by big mental hospitals as terminal stages
to attend psychiatric patients, the primary
care psychiatric service emerged from
child mental health service will make the
adult patients to easily accept visiting the
experts for own psychiatric problems, and
to keep maintaining child mental health
under scientific update.
LIMITATIONS AND
IMPROVEMENTS

PROPOSED

As expected, there was a lot of preventing
factors to hinder the application of every
step in this collaborative project. Most of
the opposition was caused by the local
conditions, particularly the attitude of
conspiracy from the local authorities
against every thing new that is not got
through the leading organs first.
Traditionally, the orders come centrally to
give permission before any step was to be
conducted in the field. Usually these
orders come from people who have no
19
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competence on the subject, which makes
the process to be exposed to sabotage,
corruption or ignorance. Another limiting
factor is the non-awareness of the local
authorities on the significance of the new
subject to be introduced. Usually, they
have other priorities that they are
struggling with. It is both time consuming
and sometimes hopeless to make the
responsible authorities to be concerned.
When the local authority is aware of the
importance of the subject, the difficulties
are then how to make the leading positions
to understand and support the issue as a
priority. Our activities have succeeded in
convincing the local authorities about the
significance of the child mental health
issues. However, neither they nor we have
been successful in pushing the issue
upwards to be accomplished above the
minister levels.
The current local structures in
Kurdistan are still not fully suitable for the
expansion of the adequate child mental
health service. The university system
accepts only physicians to work at an
education unit, such as the CMH. The
College of Medicine at the University of
Duhok has not been able to accept
education positions for non-doctor
professionals despite their interest,
competence and long experience. The only
reason is that they are not doctors, but
teachers, social workers, psychologists and
so on. The lack of support to these
professionals has made them less active
and at last to go back to their usual duties
at their respective directorates. The lack of
clinical psychologist and sociologist
competence among the teaching staff of
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the CMH is making the subject insufficient
to be called child and adolescent
psychiatry. It is still more appropriate to be
called child mental health.
Currently, we have prepared proposals
to be applied for finical support regarding
assistance of the paramedical staff at the
CMH, to assist in producing special
teachers for the schools to take care of the
psychosocial conditions of children at
school, to provide remedial school service
for children with special needs, to assist in
building up an integrated mental health
centre in Duhok to offer clinical service
for children and adults, to assist in build up
a health house for maternal and child
mental health, and to assist in starting a
child mental health program for whole
Kurdistan. These proposals have been
applied to several ministries and
international NGOs without results. Still,
we will continue trying; knowing that
persistency usually gives results.
CONCLUSIONS
Bringing up new scientific subjects to be
transferred from abroad to Iraqi
universities seems not only to be possible
but also essential to attempt. The
experiences of establishment of child
mental health at the College of Medicine,
University of Duhok are encouraging as
collaborative operation. Both facilitating
and preventing factors are to be expected
without necessarily resulting to give up the
scientific methods and the main goals for
the benefit of the new generations to build
up the modern Iraq. Although much has
been achieved in introducing the new
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perspectives of child mental health, there
is still remaining items to be done in order
to achieve the optimal level of child and
adolescent psychiatry as in the developed
societies.
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.ا د  ى د ظ مَ َرى َم ل ر .نمم
. 
َ ا   ذ دةرظَ  زامم ط:دةر
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ﺍﻟﺨﻼﺼﺔ
ﺍﺩﺨﺎل ﻤﺎﺩﺓ ﺍﻟﺼﺤﺔ ﺍﻟﻨﻔﺴﻴﺔ ﻟﻠﻁﻔل ﻓﯽ ﻤﻨﻬﺎﺝ ﮐﻠﻴﺔ ﺍﻟﻁﺏ ﻓﯽ ﺩﻫﻭﮎ
ﺍﻟﺨﻠﻔﻴﺔ :ﻋﻠﻡ ﺍﻟﺼﺤﻪ ﺍﻟﻨﻔﺴﻴﻪ ﻟﻠﻁﻔل ﻭ ﺍﻟﻁﺏ ﺍﻟﻨﻔﺴﻲ ﻟﻼﻁﻔﺎل ﻭ ﺍﻟﺸﺒﺎﺏ ﺍﺼﺒﺢ ﺩﻟﻴﻼ ﻤﺘﺼﺎﺩﻋﺎ ﻟﻠﺘﻤﺩﻥ ﻓﯽ ﺍﻱ ﻤﺠﺘﻤﻊ
ﻤﺘﺤﻀﺭ ﻴﺴﻌﯽ ﺍﻟﯽ ﺘﺭﺒﻴﺔ ﺍﻻﻁﻔﺎل ﻟﺒﻨﺎﺀ ﻤﺴﺘﻘﺒل ﺯﺍﻫﺭ.

ﺍﻟﻬﺩﻑ :ﻟﺒﻨﺎﺀ ﺍﻟﮑﻔﺎﺀﺓ ﺍﻟﻤﺤﻠﻴﺔ ﻓﯽ ﻤﺠﺎل ﺍﻟﺼﺤﺔ ﺍﻟﻨﻔﺴﻴﺔ ﻟﻠﻁﻔل ﻭﺍﺩﺨﺎل ﺍﻟﻁﺏ ﺍﻟﻨﻔﺴﻲ ﻟﻼﻁﻔﺎل ﻭ ﺍﻟﺸﺒﺎﺏ ﮐﻤﺎﺩﻩ ﻤﺘﺤﻀﺭﻩ
ﻓﯽ ﻤﻨﻬﺎﺝ ﮐﻠﻴﺔ ﺍﻟﻁﺏ ﻓﯽ ﺠﺎﻤﻌﺔ ﺩﻫﻭﮎ ،ﺍﻗﻠﻴﻡ ﮐﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ.
ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺒﻌﺩ ﺍﺠﺭﺍﺀ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﻀﺭﻭﺭﻴﺔ ﺘﻡ ﺒﻨﺎﺀ ﻗﺴﻡ ﺍﻟﺼﺤﺔ ﺍﻟﻨﻔﺴﻴﺔ ﻟﻠﻁﻔل ﻓﯽ ﮐﻠﻴﺔ ﺍﻟﻁﺏ ،ﺠﺎﻤﻌﺔ ﺩﻫﻭﮎ،

ﮐﻤﺸﺭﻭﻉ ﺘﻌﺎﻭﻨﻲ ﻤﺸﺘﺭﮎ ﺒﻴﻥ ﺠﺎﻤﻌﺔ ﺩﻫﻭﮎ ﻭ ﺠﺎﻤﻌﺔ ﺍﻭﭙﺴﺎﻻ ﻓﯽ ﺍﻟﺴﻭﻴﺩ .ﺒﺭﺍﻤﺞ ﺘﺩﺭﻴﺱ ﻤﺎﺩﺓﺍﻟﺼﺤﺔ ﺍﻟﻨﻔﺴﻴﺔ ﻟﻠﻁﻔل ﻭ

ﺍﻟﻁﺏ ﺍﻟﻨﻔﺴﻲ ﻟﻼﻁﻔﺎل ﻭ ﺍﻟﺸﺒﺎﺏ ﺍﻭﺘﻲ ﺒﻬﺎ ﻤﻥ ﺍﻟﺴﻭﻴﺩ ﻟﺘﻁﺒﻴﻘﻬﺎ ﻋﻠﯽ ﺜﻼﺙ ﻤﺴﺘﻭﻴﺎﺕ ﺤﺴﺏ ﺤﺎﺠﺔ ﻭﻅﺭﻭﻑ ﻤﺠﺘﻤﻌﻨﺎ:
ﻗﺎﻋﺩﺓ ﺍﻟﻤﺠﺘﻤﻊ ،ﻁﻠﺒﺔ ﺍﻟﻁﺏ ﻭ ﺍﻟﺘﻌﻠﻴﻡ ﺍﻟﻌﺎﻟﯽ ﻟﻠﺤﺼﻭل ﻋﻠﯽ ﺍﻟﺩﺒﻠﻭﻡ ﺍﻟﻌﺎﻟﻲ )ﻤﺎﺴﺘﺭ(.

ﺍﻟﻨﺘﺎﺌﺞ :ﺘﻡ ﺍﻟﺘﻭﺼل ﺍﻟﯽ ﺍﺘﻔﺎﻕ ﻤﻊ ﻓﺭﻉ ﺍﻻﻁﻔﺎل ﻓﯽ ﮐﻠﻴﺔ ﺍﻟﻁﺏ ﻟﺘﺩﺭﻴﺱ ﻁﻠﺒﺔ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺨﺎﻤﺴﺔ .ﺘﻘﻴﻴﻡ ﺍﻟﻁﻼﺏ ﺠﻴﺩ .ﻤﻥ

ﺍﻟﻤﻔﺭﻭﺽ ﻗﺒﻭل ﻁﺎﻟﺒﻴﻥ ﻓﯽ ﺒﺭﻨﺎﻤﺞ ﺍﻟﺩﺒﻠﻭﻡ ﻭﻗﺩ ﺘﺨﺭﺝ ﺨﻤﺴﺔ ﺍﺨﺼﺼﺎﺌﻴﻴﻥ ﻟﺤﺩ ﺍﻻﻥ .ﻭ ﮐﺫﻟﮏ ﺘﻡ ﺘﻌﻠﻴﻡ ﻭ ﺘﺩﺭﻴﺏ ﺍﻟﮑﺜﻴﺭ
ﻤﻥ ﺍﻟﻤﻬﻨﻴﻴﻥ ﺍﻟﺫﻴﻥ ﻴﺸﺘﻐﻠﻭﻥ ﻤﻊ ﺍﻻﻁﻔﺎل .

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻤﻥ ﺍﻟﻤﻤﮑﻥ ﻭ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺍﺴﺘﻴﺭﺍﺩ ﺍﻟﻌﻠﻭﻡ ﺍﻟﻤﺘﻁﻭﺭﺓ ﻭ ﺘﻁﺒﻴﻘﻬﺎ ﺒﻨﺠﺎﺡ ﻓﯽ ﺍﻟﻌﺭﺍﻕ ﺍﺫﺍ ﺍﺴﺘﻌﻤﻠﺕ ﻭﺴﺎﺌل

ﻋﻠﻤﻴﺔ ﻤﻨﺎﺴﺒﺔ.
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ABSTRACT
Background Thrombophilia is a multifactorial disease due to the interplay between acquired
and inherited factors. Factor V Leiden (G1691A), Prothrombin (G20210A) and MTHFR
(C677T) are among the important inherited causes. The prevalence of these three
thrombophilic mutations has not been addressed collectively in Iraqis, including the
population of Duhok.
Objectives Determine the prevalence of thrombophilic mutations among healthy blood
donors from Duhok.
Materials and Methods One hundred and fifty random healthy blood donors from the
regional blood bank in Duhok-Iraq were investigated using multiplex PCR and reverse
hybridization to oligonucleotide specific probes to detect Factor V leiden and MTHFR
C677T mutations. While the first hundred donors were also screened using the same
technology for Prothrombin G20210A mutation.
Results Factor V Leiden and Prothrombin G20210A carrier states were found in 1.25% and
3% of the individuals screened for them, respectively. The MTHFR C677T homozygous and
heterozygous states were confirmed in 8 and 44% respectively.
Conclusions This study demonstrated that while the prevalence of Prothrombin and MTHFR
mutations were rather consistent with pattern seen in surrounding countries in the
Mediterranean region, Factor V Leiden prevalence was the least ever reported from any other
population in the region. The latter finding suggests that the contribution of Factor V leiden
to thrombotic states in Northern Iraq may not be as significant as it is in other countries in the
region.
Duhok Med J 2009;3(1): 25-32.
Key words: Thrombophilia, Factor V Leiden, Prothrombin G20210A, MTHFR C677T, Iraq

T

hrombophilia is a multifactorial
disease due to an interplay between a
variety of acquired and inherited factors.

Among the important inherited factors, are
Factor V Leiden G1691A, Prothrombin
G20210A and Methylene Tetrahydrofolate
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Reductase (MTHFR C677T) mutations.1
Factor V Leiden is a mutant form of the
coagulation Factor V, rendering it resistant
to the action of the natural coagulation
inhibitor "Protein C" leading to the
phenomenon called "Activated Protein C
Resistance". This mutation is associated
with 2.4-8.0 fold increase in the risk of
venous thrombosis in its carriers, through
inducing activated protein C resistance.2-4
The Prothrombin mutation, is associated
with increased coagulation factor II
(Prothrombin) and a 2.8 fold increase in
venous thrombosis risk.5 The MTHR
C677T mutation, on the other hand, is
associated with mild to moderate
hyperhomocysteinemia in its homozygous
state, with controversial association with
both venous and arterial thrombosis.6
Several studies have addressed the
prevalence of these three mutations in
Europe, North America and some Eastern
Mediterranean populations,2,3,5,7-9 but none
from Iraq, except for one study on factor V
Leiden from the capital Baghdad.10 In
many centers worldwide, screening for
thrombophilic mutations has become an
integral part of the evaluation of patients
with arterial or venous thrombosis. This
study was initiated to determine the
prevalence of these thrombophilic
mutations in this part of northern Iraq.
Determining such prevalence rates and
comparing the data with those found in
other regions, may be helpful in
understanding the origin of these
mutations, and would also have an impact
on the clinical decisions of local
physicians in ordering such genetic testing.
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MATERIALS AND METHODS
A total of 150 healthy blood donors
attending the Duhok blood bank in
northern Iraq were recruited. The samples
were obtained from the first 10
consecutive donors attending the bank on
15 consecutive working days. All included
donors were males with a median age of
31 years (range 18-58 years). The study
was approved by the ethical committee of
the college of medicine, university of
Duhok, Iraq. Informed consents were
obtained from all enrollees.
All enrollees had their DNA extracted
using a chloroform-phenol method.
Thereafter all subjects were tested for
Factor V Leiden and MTHFR C677T
mutations, while the first 100 were also
tested for Prothrombin G20210A mutation.
All
testing
employed
multiplex
amplification followed by detection using
reverse hybridization to oligonucleotide
specific probes (ViennaLab-Austria).
RESULTS
Two
individuals
(1.25%)
were
heterozygous for Factor V Leiden and
three (3%) were heterozygous for
Prothrombin mutation. Twelve individuals
were homozygous for MTHFR mutation
(8%), while another 66 (44%) were
heterozygous for this mutation (Table 1).
DISCUSSION
The Duhok region stretches over 6,553
square kilometer and lies in a triangle
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surrounded by Syria, Turkey and Iran at
the north of Iraq. Its population of over
900 000, is mainly of the ethnic Kurdish
group, living somewhat isolated in rough
mountainous terrain.
The frequency of factor V Leiden
mutation reported in this part of Northern
Iraq, is the least among those in other
Eastern Mediterranean populations. Table
2 clearly demonstrates that our figures are
lower than those reported from
neighbouring Syria, Turkey or Iran,9,11,12
and much lower than other countries in
Eastern Mediterranean like Lebanon and
Jordan, where it is assumed that the
mutation arose some 30 000 years ago.9,13
However our frequency figures are closer
to those reported in a previous study from
Baghdad-Iraq of 3% and to reports from
Saudi Arabia.10,14 Worldwide, it has been
demonstrated that this mutation is almost
restricted to Caucasians, while it is almost
absent in Africans, those of African origin
and Orientals (Table 2).6,15-19
The Prothrombin mutation frequency
was not different from that reported from
neighbouring Iran and Turkey 12,20 or for
that matter from the eastern Mediterranean
and other Caucasian populations,7,13,15,21,22
where it generally varies between 1.5 and
3.1% except for Spain where a figure of
6.5% has been reported.16 However and
similar to the Factor V Leiden mutation, it
is very rare or absent in Africans and
Orientals,7,18,23 as shown in table 2.
On the other hand, homozygosity for
the MTHFR mutation, as outlined in table
2, was intermediate in frequency between
reports from Syria and Iran24,25 and is
comparable to that from Jordan, Turkey,
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and some European populations, although
it was slightly lower than other reports
from Europe, United states and Japan.8,13,26
However and in contrast to the above
reports,
homozygosity
for
this
polymorphism is almost absent in Africans
and people of African descent.8
The current study has documented
that while MTHFR and prothrombin
mutations have rather similar frequencies
to those reported in other Caucasian
populations, factor V Leiden frequency
was much less commonly encountered.
The importance of this observation lies in
the fact that the association of the factor V
Leiden
mutation
with
venous
thromboembolism in any population is
actually a function of its background
prevalence in that population. Thus in
Eastern Mediterraneans, like the Lebanese,
where the factor V Leiden mutation is
carried by more than 14% of healthy
individuals, the prevalence of the mutation
among those with thromboembolic events
reaches figures as high as 70%.27 While
the contribution of factor V Leiden
mutations to these events is very limited,
in populations with low background
prevalence like American blacks.18 Thus it
would anticipated that in the population of
northern Iraq, and in view of its lower
frequency, the relative contribution of
Factor
V
Leiden
to
venous
thromboembolic disease is much less than
that seen in other Eastern Mediterranean
countries. The latter makes screening for
factor V Leiden mutation as a routine local
practice unwarranted for a patient with
venous thrombosis, except in particular
settings.
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Finally a basic question remains to be
answered, and that is whether the low
prevalence of factor V Leiden as
documented by the current study, has led
to a lower overall incidence of venous
thromboembolic events in this population.
This question can only be answered upon

conducting proper epidemiological studies
on the latter events in the population of
Iraq, a task which has long been overdue.
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Table 1. The number and frequency of three thrombophilic mutations found in blood donors
from Duhok –Iraq
Mutation
Factor V Leiden
(G1691A)
Prothrombin mutation
(G20210A)
MTHFR (C677T)

Subjects
150

Homozygous
0 (0%)

Number (%)
Heterozygous
2 (1.25%)

100

0 (0%)

3 (3%)

97 (97%)

150

12 (8%)

66 (44%)

72 (48%)

Non-Carriers
148 (98.75%)

Table 2. The frequencies of the three thrombophilic mutations in Eastern Mediterranean and
worldwide studies
Location

Factor V
Leiden
(G1691A)
Carrier state
(%)
Eastern Mediterranean Region

Prothrombin
(G20210A)
Carrier state
(%)

MTHFR
(C677T)
Homozygous
state (%)

References

Duhok-Iraq
Turkey
Iran
Syria
Lebanon
Jordan
Saudi Arabia

1.25
9.8
5.6
13.6
14.2
15
2.5

3.0
2.7
3.1
2.7
2
1.7

8
9.6
5
18
8
-

Current study
11,20,26
12,25
9,24
9,21
13
14,22

Europe
USA
Africa/African origin
Japan

2.6-13.4
5.3
0
0

1.5-6.5
1.5
0-0.67
0

8-18
13
0
11.5

6,7,8,15-17
7,8,18
7,8, 15,18
8,19,23
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َ ل د َ  َ و َ ىا َر
.ا َر  و دةَر راظ دممَر ر ذر  مو :َ

َ دMTHFR (C677T) َرى ( وG20210A) وو  وV Leiden (G1691A) َر

ن لم دةا مظ  بَ رَ طر ن ظومظ اَ ر.ا َرط م ذ طر
.َ د
َ  ا و د ط
َ اَ

.َ ل د َ  َ و َ ىا َر ومظ اَ رمر د:مر

 َاَ  ل دطَر  ل م  ذرام  ب َ َد و :َ ظََر

 وmultiplex PCR مر  بMTHFR C677T  وV Leiden َرى َر ط د ن

وو ر ط د َن ر ن بََ  ََ َ د ر روة .ذىروظ م

.G20210A

 ذ وانَ و %3  و%1.2  ل د G20210A وو  وV Leiden َرى  َ :

 و8 و ل دوMTHFR (C677T) َرى َ ر ر و ن َ .ن   ََ َ

.َ و %44


َ  و ازىَ  وى وةMTHFR  ووو ر طومظ اَة رمر  رَ دَ ظ ظ:دةر

اَ ر  ذV Leiden َرى ومظ اََ ر ,راظ مرا دةرر ل دةظ دةوروَ ل وة د 

 دV Leiden َرى ار  ىَ ددةت م راظ  و,َرىَ ل دةظر وة  ل د َ و َ

.َرى دةظَ  دىَ ل وة وة مم ط  وةَ داَ ر َى َ دا لم
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﻁﻔﺭﺍﺕ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻟﻔﺭﻁ ﺍﻟﺘﺨﺜﺭ ﻓﻲ ﻤﺘﺒﺭﻋﻲ ﺍﻟﺩﻡ ﻓﻲ ﺩﻫﻭﻙ – ﺍﻟﻌﺭﺍﻕ
ﺍﻟﺨﻠﻔﻴﺔ :ﺃﻥ ﻓﺭﻁ ﺍﻟﺘﺨﺜﺭ ﻫﻭ ﺤﺎﻟﺔ ﻤﺭﻀﻴﺔ ﻤﺘﻌﺩﺩﺓ ﺍﻷﺴﺒﺎﺏ ﻨﺎﺘﺠﺔ ﻋﻥ ﺘﺩﺍﺨل ﺍﻟﻌﻭﺍﻤل ﺍﻟﻤﻜﺘﺴﺒﺔ ﻭ ﺍﻟﻭﺭﺍﺜﻴﺔ .ﻭ ﻴﻌﺩ ﺍﻟﻌﺎﻤل
ﺍﻟﺨﺎﻤﺱ ﻻﻴﺩﻥ ﻭ ﺍﻟﺒﺭﻭﺜﺭﻤﺒﻴﻥ  G20210Aﻭ  MTHFR C677Tﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﻭﺭﺍﺜﻴﺔ ﺍﻟﻤﻬﻤﺔ .ﺃﻥ ﺩﺭﺠﺔ ﺃﻨﺘﺸﺎﺭ ﻫﺫﻩ

ﺍﻟﻌﻭﺍﻤل ﻤﺠﺘﻤﻌﺔ ﻟﻡ ﻴﺘﻡ ﺩﺭﺍﺴﺘﻬﺎ ﻤﺴﺒﻘﺎ" ﻓﻲ ﺍﻟﻌﺭﺍﻗﻴﻴﻥ ﻭ ﻤﻥ ﻀﻤﻨﻬﻡ ﺴﻜﺎﻥ ﺩﻫﻭﻙ.

ﺍﻻﻫﺩﺍﻑ :ﺘﺤﺩﻴﺩ ﻨﺴﺒﺔ ﺃﻨﺘﺸﺎﺭ ﻤﻭﺭﻭﺜﺎﺕ ﻓﺭﻁ ﺍﻟﺘﺨﺜﺭ ﻓﻲ ﻤﺘﺒﺭﻋﻲ ﺍﻟﺩﻡ ﺍﻷﺼﺤﺎﺀ ﻓﻲ ﺩﻫﻭﻙ.
ﻤﻭﺍﺩ ﻭ ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺸﻤﻭل ﻋﻴﻨﺔ ﻋﺸﻭﺍﺌﻴﺔ ﻤﻥ ﻤﺎﺌﺔ ﻭ ﺨﻤﺴﻭﻥ ﻤﺘﺒﺭﻋﺎ" ﻤﻥ ﺍﻷﺼﺤﺎﺀ ﻤﻥ ﻤﺼﺭﻑ ﺍﻟﺩﻡ ﺍﻟﺭﺌﻴﺴﻲ ﻓﻲ

ﺩﻫﻭﻙ-ﺍﻟﻌﺭﺍﻕ .ﻭ ﻗﺩ ﺘﻡ ﻓﺤﺹ ﺍﻟﺩﻨﺎ ﺒﻁﺭﻴﻘﺔ ﺍﻟﺘﻔﺎﻋل ﺍﻟﺘﻀﺎﻋﻔﻲ ﻟﺘﺤﺩﻴﺩ ﻭﺠﻭﺩ ﺍﻟﻁﻔﺭﺍﺕ ﺍﻟﻭﺭﺍﺜﻴﺔ ﺍﻟﻤﺴﻴﻴﺔ ﻟﻠﻌﺎﻤل ﺍﻟﺨﺎﻤﺱ

ﻻﻴﺩﻥ ﻭ ﻟل  . MTHFR C677Tﺒﻴﻨﻤﺎ ﺘﻡ ﻓﺤﺹ ﺍﻟﻤﺎﺌﺔ ﻋﻴﻨﺔ ﺍﻷﻭﻟﻰ ﺒﻨﻔﺱ ﺍﻟﺘﻘﻨﻴﺔ ﻟﻠﻁﻔﺭﺓ ﺍﻟﻭﺭﺍﺜﻴﺔ ﺍﻟﻤﺴﺒﺒﺔ ﻟﻠﺒﺭﻭﺜﺭﻤﺒﻴﻥ
.G20210A

ﺍﻟﻨﺘﺎﺌﺞ :ﻭﺠﺩ ﺃﻥ  %1.25ﻭ  %3ﻤﻥ ﺍﻟﻤﺘﺒﺭﻋﻴﻥ ﺍﻟﻤﺸﻤﻭﻟﻴﻥ ﻫﻡ ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺘﻲ ﺍﻟﻌﺎﻤل ﺍﻟﺨﺎﻤﺱ ﻻﻴﺩﻥ ﻭ ﺍﻟﺒﺭﻭﺜﺭﻤﺒﻴﻥ ﻭ
ﺒﺎﻟﺘﺘﺎﺒﻊ .ﺒﻴﻨﻤﺎ ﻭ ﺠﺩ ﺃﻥ  %8ﻭ  %44ﻤﻥ ﺍﻟﻤﺘﺒﺭﻋﻴﻥ ﻜﺎﻨﻭﺍ ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺔ  MTHFR C677Tﺒﺤﺎﻟﺔ ﻤﺘﺸﺎﺒﻬﺔ ﻭ ﻤﺨﺘﻠﻔﺔ

ﺍﻟﺯﻴﺠﺔ ﺒﺎﻟﺘﺘﺎﺒﻊ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻭﺠﺩ ﺍﻥ ﻨﺴﺒﺔ ﺃﻨﺘﺸﺎﺭ ﻁﻔﺭﺍﺕ ﺍﻟﺒﺭﻭﺜﺭﻤﺒﻴﻥ ﻭ  MTHFRﺘﺸﺎﺒﻪ ﻤﺜﻴﻼﺘﻬﺎ ﻓﻲ ﺍﻟﺩﻭل ﺍﻟﻤﺠﺎﻭﺭﺓ ﻓﻲ ﻤﻨﻁﻘﺔ

ﺸﺭﻕ ﺍﻟﻤﺘﻭﺴﻁ ،.ﺒﻴﻨﻤﺎ ﻭﺠﺩ ﺍﻥ ﻨﺴﺒﺔ ﺃﻨﺘﺸﺎﺭ ﺍﻟﻌﺎﻤل ﺍﻟﺨﺎﻤﺱ ﻻﻴﺩﻥ ﺃﻗل ﻤﻥ ﺃﻱ ﻤﺠﻤﻭﻋﺔ ﺴﻜﺎﻨﻴﺔ ﻤﺠﺎﻭﺭﺓ .ﺃﻥ ﻫﺫﻩ

ﺍﻟﻤﻼﺤﻅﺔ ﺍﻻﺨﻴﺭﺓ ﺘﻭﺤﻲ ﺒﺄﻥ ﺃﻫﻤﻴﺔ ﺃﺴﻬﺎﻡ ﻫﺫﻩ ﺍﻟﻁﻔﺭﺓ ﻓﻲ ﺤﺎﻻﺕ ﺘﺨﺜﺭ ﺍﻷﻭﺭﺩﺓ ﻓﻲ ﺸﻤﺎل ﺍﻟﻌﺭﺍﻕ ،ﻗﺩ ﻻﻴﻜﻭﻥ ﺒﺄﻫﻤﻴﺘﻪ ﻓﻲ
ﺒﻘﻴﺔ ﺩﻭل ﺍﻟﻤﻨﻁﻘﺔ.
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ISLAMIC PRAYING AND OSTEOARTHRITIS CHANGES OF
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ABSTRACT
Objective Find out whether daily physical activities of Islamic praying predispose to or
protect from osteoarthritis (OA) of weight bearing joints.
Methods Comparison of prevalence of primary OA of knees and/or hips between age and
weight matched prayers and non-prayers men. Civil official and employees from different
establishments in Erbil City (191 Subjects) and (21 Subjects) from out-patient clinics of
Rizgary and Erbil Teaching Hospital-Erbil, over a period of eight months starting on
Jan.2004. This constituted one hundred and eleven prayers and 101 subjects not practicing
Islamic praying. Subjects fulfilling our inclusion criteria underwent clinical evaluation and
radiology of their knee and hip joints. We assessed, by Chi-squared test, differences in
frequency of OA between prayers and non-prayers, and between the > 20 year prayers who
lay hands first on prostrating from erect posture and the same duration prayers who lay their
knees first.
Results No single OA of hip was encountered. OA of knees was significantly less (p. < 0.01)
prevalent among prayers than those who did not practice Islamic praying.differentially,
Laying knees first on prostrating from erect posture was associated with significantly (p.
<0.05) higher frequency of OA of knees as compared with those who lay their hands first on
the praying rug(ground).
Conclusion Islamic praying in 46-60 year-old men, of normal or marginal overweight (BMI
20-27kg/m2), protects from primary OA of the knees. Laying palms first on prostrating from
standing position appears to preclude a likely harmful effect on the knee joints presumably
from repeated "hitting" of ground under the praying rug if laid first on prostration.
Duhok Med J 2009;3(1): 33-44.
Key words: Islamic Praying; Osteoarthritis of knee, Osteoarthritis of hip

I

slamic prayers include several physical
activities. Each of the no less than 17
daily Raq'aas performed includes standing

erect, bowing to a right angle position,
standing again, prostrating from standing
position, then squatting with the knee
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joints maximally flexed and shins laying
in parallel on ground, i.e., deep squatting,
prostrating again, then deep squatting
again. Raq'aas are no less than two and no
more than four in each of the five main
daily prayers. Each Raq'aa after the first
has to start by standing up from either the
position of prostration or from deep
squatting position. Each prayer is
concluded by rotation of the head and neck
to the right and to the left.
Such repeated daily movements for
years strengthen the involved exercising
muscles. These include muscles that bear
the burden, at least 12 times daily, of
extending the knee joints against most of
the body weight on getting up from
prostration or deep squatting positions.
Other extensors and flexors of the weight
bearing joints are also involved. The
movements are generally exercised softly
as to maintain joint mobility and elasticity
of its surrounding structures.1-7 Such
endurance exercises help to protect the
joints
from
osteoarthritis
(OA).8
Contrariwise, repeated "hitting" of the
ground covered by a thin rug when the
knees are first laid on prostrating from
erect posture involves a likely risk of
minor trauma to the underlying tissues of
the knee, including the synovial
membrane. Such recurrent mild trauma
might predispose, over the years, to OA of
the knees.9-11 OA is the most common
disorder of joints.12 Commonly, it results
from one or the interplay of several
predisposing factors; such OA is
designated as secondary OA. The
predisposing factors include joint injury,
developmental abnormalities, affection of
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a joint by another disease, or one of
several metabolic disorders.13-16 There are
also risk factors, which increase the
vulnerability to develop OA. These
include older age, obesity, excessive or
strenuous physical activity, female sex,
race, and poor muscle strength.13-19
This study aims mainly at looking for
any favorable or unfavorable association
between hip and/ or knee OA and the
practice of Islamic prayers. We were
surprised that, at a time when physical
activity has so much been credited as a
protective means from several medical
disorders including OA,8,20-25 the repeated
physical exercising, though gentle, of
Islamic prayers has hardly been evaluated
as deduced from lack of such studies on
searching the literature. We could only
encounter
Islamic
prayer
as
a
26
physiotherapeutic means in one study.
SUBJECTS AND METHODS
Co-operative kurdish, male, 46-60 yearold Civil Servants from different
establishments in Erbil City(191 Subjects)
and (21 Subjects) from out-patient clinics
of Rizgary and Erbil Teaching HospitalErbil, constituted the source of the sample
of subjects included in this study. Each
subject was weighted while wearing light
clothes and height was measured without
shoes. Only subjects with body mass index
(BMI) within 20-27kg/m2 range were
included in the study. We also by clinical
evaluation and some blood tests excluded
subjects:
1) Having sustained previous major
trauma to the bones or joints of the
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lower limbs.
2) 2. With
known
previous or
ongoing infective, inflammatory, or
metabolic joint disease.
3) Having developmental deformities
like acetabular dysplasia, Perthes
disease, congenially displaced hip,
leg length discrepancy, varus or
valgus deformity.
4) With
particularly
harmful
occupation
to
weight-bearing
joints, notably farmers.
5) With ESR > 40mm/hour or
abnormally raised serum calcium.
The study extended over a period of
eight months, starting on January 2004.
Each subject included was interviewed as
to whether he regularly or irregularly
practices Islamic prayers and the number
of years he has been praying, or whether
he did not pray. Christians, naturally, were
accepted
as
non-Islamic
prayers.
Radiology, AP and lateral view, for both
hip and knee joints was done.
Diagnosis of OA was according to the
American College of Rheumatology
(ACR) classification criteria of OA,
clinically and radiologically of both hip
and knee joints.13 The criteria for knee OA
are:
1) Knee pain.
2) At least one of the following three
items: a. age>50 years; b. morning
stiffness < 30 minutes; c. crepitus
on motion.
3) Osteophytosis by x-ray, AP view.
Subjects were divided into two main
groups: prayers and those who did not
practice Islamic praying previously. The
prayers group was further subdivided into
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those who have been praying regularly for
20 years or more and those praying
irregularly or for less than 20 years.
Furthermore, those who have been praying
regularly for 20 years or more were
interrogated as to whether on prostrating
from standing position they first lay their
palms (palm-group) or their knees (kneegroup) on the praying rug.
The comparable groups and subgroups
were computed for statistical evaluation as
to the number and percent affection by OA
of the knee and/or hip joints by utilizing
the Chi-squared test.
RESULTS
The study included 212 subjects, 111
subjects conduct Islamic prayers and 101
did not pray. As we did not encounter any
subject with OA of a hip joint, neither
among prayers nor among non-prayers,
our results, of necessity, shall be confined
to OA of the knees. Table 1 compares the
frequency of OA among prayers and those
who did not pray for the whole study
sample and after dividing them into three
narrower age ranges.
Among the 111 subjects who have
been practicing Islamic prayers, 59 have
been praying continuously for > 20 years.
The remaining 52 either prayed regularly
but for less than 20 years or prayed
intermittently. Table 2 compares the
frequency of OA between these two
categories and subdivided into three
narrower age ranges.
Of the 59 regularly praying subjects
for > 20 years, 35 subjects prostrate as
"palm group" and 24 as "knee group". On
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comparing them, a significantly higher
prevalence of OA of the knees was
encountered among the "knee group"; (p <
0.05). When partitioned into three
narrower age ranges, only the 56-60 year
old subjects maintained the significant
difference of the age range 46-60 years, as
shown in table 3.
On comparing the subjects having
normal weight (BMI= 20-24.9kg/m2) with
the marginally over weight subjects
(BMI= 25-27kg/m2), there was no
significant difference in the frequency of
OA of the knees between them, as shown
in table 4.
DISCUSSION
Has homogeneity of samples for
comparison been attained satisfactorily?
Our selection of subjects aimed, not only
at excluding secondary OA but also, at
obtaining as similar samples as
permissible for allowing conduction of
the comparisons of the study. Clinically
evident predisposing causes were excluded
and risk factors were either avoided or
allowed as equal a role as possible on
comparing groups.

Thus all subjects were derived from a
single ethnic stock, (Kurds), and all were
males. Exclusion of women was partly
because of the monthly hold-up of praying
during menstruation and partly to avoid
the confounding effect of pregnancies
concerning change in weight and physical
activity. Exclusion of subjects older than
sixty years was
imposed, probably
wrongly, by the high prevalence of
primary OA in such age,27-30 whereas the
younger than 46 years were excluded
because of the expected very low
prevalence of primary OA in such age.16
With analogous inferences in mind, we
confined the study to subjects with a BMI
range of 20-27 kg/m2.
Moreover, the included subjects
were also statistically re-evaluated as three
subgroups of narrower age ranges
to
minimize, if not nullify, the effect of this
strongest risk factor. 14,16,27,28,31 However,
on comparing the subjects having normal
body weight (BMI= 20-24.9kg/m2) with
little overweight subjects (BMI=
252
27kg/m ), we did not encounter any
significant difference in the prevalence of
OA between them.

Table 1. Frequency of knee osteoarthritis (OA) among prayer and nonprayer subjects for different age ranges
Age (years)

Prayer
Total
No. (%)

Affected by
OA
No. (%)

No. (%)

Affected by
OA
No. (%)

46-60
46-50

111 (100)
39 (35.13)

21 (18.91)
5 (12.8)

101 (100)
34 (33.66)

36 (35.64)
7 (20.58)

**

51-55

36 (32.43)

5 (13.8)

32 (31.68)

11 (34.37)

*

56-60

36 (32.43)

11 (30.5)

35 (34.65)

18 (51.42)

*

** p < 0.01 (highly significant difference)
* p < 0.05 (significant difference)
36

Non-prayer
Total
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Table 2. Frequency of osteoarthritis (OA) of the knee among regular
prayers for > 20 years and irregular or shorter duration of praying for
different age ranges
Age (years)

Prayer regularly > 20
years
Total

Intermittent or shorter
praying period
Total
Affected by
OA
No.
No. (%)

No.

Affected by
OA
No. (%)

46-60
46-50

59
25

7 (11.86)
2 (8)

52
14

14 (26.92)
3 (21.42)

51-55

19

2 (10.52)

17

3 (17.64)

56-60

15

3 (20)

21

8 (38)

*

*

* p < 0.05 (significant difference)

Table 3. Comparison of the frequency of osteoarthritis (OA) of the knee
among the 59 regular and > 20 years prayers as to whether they lay palms
(palm group) or knees (knee group) first on prostrating from erect posture
Age (years)

Palm group
Total

Knee group
Total

No.

Affected by
OA
No. (%)

No.

Affected by
OA
No. (%)

46-60
46-50

35
15

1 (2.85)
0

24
10

6 (25)
2 (20)

51-55

12

1 (8.33)

7

1 (14.28)

56-60

8

0

7

3 (40.85)

*

**

** p < 0.01 (highly significant difference)
* p < 0.05 (significant difference)
Table 4. Comparison of the frequency of osteoarthritis (OA) of the knees
of normal weight and marginally overweight prayer and non-prayer
subjects
Group

Normal weight
(BMI= 20-24.9)
Total

Prayer
Non-prayer

Marginally overweight
(BMI= 25-27)
Total

No.

Affected by
OA
No. (%)

No.

Affected by
OA
No. (%)

91
86

17 (18.7)
30 (34.9)

20
15

4 (20)
6 (40)

*
*

* p > 0.05 (Not significant)
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The hip joint:
We did not encounter any single hip OA in
all the 212 subjects. This confirms the
recognized low prevalence of OA of the
hip among Middle Eastern population as
found in
another study from Saudi
32
Arabia. However, this contrasts with the
status in developed countries where hip
OA is said to prevail in some 50% of
patients having OA of the knees.33 This in
France praying is either protective or has
no effective. A larger sample is needed
which well verify this point.
Evidence supporting a role of Islamic
prayers in protection from OA of the knee
joints: Findings from this study strongly
favors a protective effect of Islamic
praying from OA of the knees by the
highly significant (p < 0.01) low
prevalence of OA among subjects who
have been praying. On subdividing the
subjects to three narrower age ranges, a
significant difference (p < 0.05) was
maintained except for the 46-50-year age
range. Moreover, long term (>20 years)
regular daily praying was associated with
significantly lower frequency of OA of the
knees than praying for less than 20 years
or interrupted praying on comparing both
the whole sample of prayers and the 55-60
years age range .
One likely mechanism that praying
protects from OA of the knee joints is the
expected better development, and hence
strength, of the muscles that mobilize
them.8 Naturally, daily regular exercising
leads to hypertrophy of the exercising
muscles, particularly the knee extensors
which bear the burden of extending the
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joints against most of the body weight on
standing up from prostrating or deep
squatting position. Poor muscle strength is
a recognized risk factor in the
development of OA.17 A probably as
important, if not more important,
protective effect of praying is the repeated
mobilization of the knees softly as to
maintain joint mobility and elasticity of
surrounding structures.1-7 Lower protection
in the knee groups among the 59 prayers
for twenty years or more without
interruptions, the touching of the praying
rug first by the palms on prostrating from
erect posture was associated with
significantly lower frequency of OA of the
knees as compared with the "knee group"
(p < 0.05). It is likely that some prayers
might have been "hitting" the ground
through a thin rug by their knees. This
might induce recurrent minor trauma that
contributes, among other risk factors, over
the years to the development of OA of the
knees9-11; laying the palms first
presumably damps down the alleged illeffect on the knees when laid on the rug
next to the hands. Nevertheless, even these
"knee group" of prayers remain at
advantage in having less percentage of OA
of the knees on comparison with nonprayers (25 and 35.64% respectively). An
aftermath: for likely future similar studies
As the method of this study is apparently
unprecedented and is thus very likely to
require improvements, we present here a
post hoc opinion show significant
differences among the 56-60 year but not
the 46-50 year age range. This bespeaks
that study of subjects older than sixty years
could have been more powerful in
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projecting Islamic praying and OA of
knees interrelationship. This is akin to a
concept in diagnostic tests where selection
of higher risk groups for screening will
increase true positives and hence the
predictive value.34 In other words, higher
risk factors, like advanced ages, not only
show more OA among non-prayers but,
possibly, also show the protective role of
praying in counteracting the risk of age.
Thus we might have wrongly excluded the
more than sixty years old subjects from
our study.
Like older age, one might expect more
impressive protective effect of Islamic
praying among obese subjects than in the
weight range of our study. No doubt, study
of obese population is worthwhile but, in
gross obesity, we suspect that the ill-effect
of prostrating first on knees from standing
position might surpass the expected overall
protective role of praying from the OA of
the knees.

Volume 3, Number 1, 2009

2.

3.
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CONCLUSION
Islamic praying protects from OA of the
knees in the age range of who have 46-60year-oldmen, normal or mildly overweight
(BMI = 20-27 kg/m2).The use of thick
rugs or carpets for praying deserves
popularization. On protracting from erect
posture,toughing the ground first by the
palms seems to be more protection against
knee OA than first touching by knees. This
point mandates educating prayers in this
direction.
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(ك ردوو خ) ىَ َ َر ط َ اَ ممَر
 ذا وََ درؤذم راوةىَ ذ رةو وم ا و ذوانَىَ دََ م ل دة  ردةوا :مر
ر وان َر ن َر م  و َىمَر ور َ ظظَ ،َر ذ زارؤن و م ران و ةظ

.ن د م َو نط

َ وان ذَو  ذوان،نا دَ مَو َ مَوم  مرظ َن وةك رةم  ظ:َ ظََر

 موم رةت َؤذ  َن و مَوظور ط مرََ و 60-45 راظدم
روة ،ةَ ز2/27 ( ذBMI) َ وى َرى م َوَ ذ ن وط ردوو َ طم
 ذوم .ندةر ظ ََ وذظم َ ب موم َرىط   ى  دىَر ةك َو

 َىَظ َ لمَ  َىَظ مىَ ومَظ رى ل رزطمن( ل مظ رَ )راو دةرظ

 دوو َىم ر ذن و  َ دة  َ َر َةك دةزط رةدام لن دط

.نا مَ مَو  ذوم دن و د اَ مَو ون ذ زدةد و طظ َ ظَوم .2004

ن ردوو َ ط َوذ َ و م َ ظ  اَ ظَ َر وم ر

:ر ن دا وم .ن  َ 
َ وط

.ن   ذن و َى دَ مَ وََ ب ر ب رةمَو 
.ن   ذَن و َى دَ مَ وَ ب ر مَو 
.ن َى مَا م دَو 

ردوو ن  َ دة َرا َ لم ن دَ وََ ب را ب رةمَ مَو ن ذ (59)ر ذ


َ مرظ ر رظ دَ راظَ دمواز ىَ وظ وم ََ ل دةَ ر ن ددام

.َ ر  
َ م  ب م
َ وم اَ ر زام (chi-square test) َا ب رَدظ

رةت ا مموم د ودوازدةرا دووظَ دم  طم ون ب م  رَ د ظ:
و ظر َ َواز َظ نا دَ مَو راظن دم ردوو م َ ب موم اَر

لن دطرظ  ب د م  م َ َ وَ وان ب رََ مَو روة .(P<0.01)
راظَ دمم َ بوم اَ ر.(P<0.05)  ةَ ور واز ظ وَ وَر وان مََ مَو

نرظ ( ب%2.8 :35  ذ1) ةَ َى وم ََ ل دةَ ر  ددام َ دة َرا  لَو

 ةَ ور واز ظ( و%25 :24  ذ6) ََ ر  ددام َ َرا  لَو لدط

.(P<0.05)
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:ىَ راظم 
َ ا ب ظَ دظ
َ  طَ و َ د:دةر

.َر ن ردوو م َ ب موم َ دىَ وََ ب را ب رةمَ َى دَ مم 

َ ب موم َرىط  ََ دىرا ن ل ردوو م ودامم ََ ر َى وم 
.ن ردوو م

ىَ ذ وم ََ ل دةرا  لردوو دة  مل دامن دطر َ  ََ  وة ةت
.ن ردوو م مَ
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﺼﻼﺓ ﺍﻹﺴﻼﻤﻴﺔ ﻭ ﺴﻭﻓﺎﻥ ﺍﻟﻤﻔﺎﺼل ﺍﻟﺤﺎﻤﻠﺔ ﻟﺜﻘل ﺍﻟﺠﺴﻡ
ﺍﻻﻫﺩﺍﻑ :ﻴﻬﺩﻑ ﺍﻟﺒﺤﺙ ﻟﺩﺭﺍﺴﺔ ﺘﺎﺜﻴﺭ ﺍﻟﺘﻜﺭﺍﺭ ﺍﻟﻴﻭﻤﻰ ﻟﺤﺭﻜﺎﺕ ﺍﻟﺠﺴﻡ ﺃﺜﻨﺎﺀ ﺘﺄﺩﻴﺔ ﺍﻟﺼﻼﺓ ﺍﻹﺴﻼﻤﻴﺔ ﻓﻰ ﺍﻟﺤﻤﺎﻴﻪ ﻤﻥ ﺍﻭ
ﺍﻟﺘﻌﺭﻴﺽ ﻟﻼﺼﺎﺒﻪ ﺒﺴﻭﻓﺎﻥ ﺍﻟﻤﻔﺎﺼل ﺍﻟﺘﻰ ﺘﺤﻤل ﺜﻘل ﺍﻟﺠﺴﻡ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺸﻤﻭل ﻋﻴﻨﺔ ﻋﻴﻨﻪ ﻤﻥ ﺍﻟﻤﻭﻅﻔﻴﻥ ﻭﺍﻟﻤﺴﺘﺨﺩﻤﻴﻥ ﺍﻟﻤﺩﻨﻴﻴﻥ ﻀﻤﺕ ) ( 111ﻤﺼﻠﻰ ﻭ ) ( 101ﻤﻥ ﻏﻴﺭ

ﺍﻟﻤﺼﻠﻴﻥ .ﺘﻡ ﺃﺨﺫ ﺍﻟﻌﻴﻨﺔ ﻤﻥ ﻤﺅﺴﺴﺎﺕ ﻤﺩﻨﻴﺔ ﻤﺨﺘﻠﻔﻪ ﻓﻰ ﻤﺩﻴﻨﺔ ﺍﺭﺒﻴل ﺍﻀﺎﻓﺔ ﺍﻟﻰ ﺍﻟﻌﻴﺎﺩﺍﺕ ﺍﻟﺨﺎﺭﺠﻴﺔ )ﺍﻹﺴﺘﺸﺎﺭﻴﺔ ﺍﻟﺒﺎﻁﻨﻴﺔ(
ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺭﺯﻜﺎﺭﻱ ﻭ ﻤﺴﺘﺸﻔﻰ ﺍﺭﺒﻴل ﺍﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ ﺍﺭﺒﻴل ﻟﻤﺩﺓ ﺜﻤﺎﻨﻴﺔ ﺃﺸﻬﺭ ﺇﻋﺘﺒﺎﺭﹰﺍ ﻤﻥ ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ  . 2004ﺠﺭﻯ

ﺘﻘﻴﻴﻡ ﺍﻻﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﺍﺴﺘﻭﻓﻭﺍ ﻀﻭﺍﺒﻁ ﺍﻻﺩﺨﺎل ﻤﻥ ﺨﻼل ﺍﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻯ ﻭﺍﻟﺸﻌﺎﻋﻰ ﻟﻤﻔﺼﻠﻰ ﺍﻟﺭﻜﺒﻪ ﻭﺍﻟﻭﺭﻙ ﻟﺘﺤﺩﻴﺩ
ﺍﻻﺼﺎﺒﻪ ﺒﺎﻟﺴﻭﻓﺎﻥ ﺍﻟﻤﻔﺼﻠﻰ ﺜﻡ ﻗﻭﺭﻨﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺒﻴﻥ ﺍﻟﻤﺠﺎﻤﻴﻊ ﺍﻟﻤﺘﻤﺎﺜﻠﻪ ﺒﺎﻟﻌﻤﺭ ﻭﺍﻟﻭﺯﻥ ﻤﻥ ﺍﻟﻤﺼﻠﻴﻥ ﻭﻏﻴﺭ ﺍﻟﻤﺼﻠﻴﻥ
ﻟﻤﻌﺭﻓﺔ ﺍﻟﻔﻭﺍﺭﻕ ﺒﻴﻨﻬﺎ ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﻓﺤﺹ ).(Chi-squared test

ﺍﻟﻨﺘﺎﺌﺞ :ﻟﻡ ﺘﺜﺒﺕ ﺍﻯ ﺤﺎﻟﻪ ﺴﻭﻓﺎﻥ ﻓﻰ ﻤﻔﺼل ﺍﻟﻭﺭﻙ ﻓﻰ ﻜل ﻋﻴﻨﺔ ﺍﻟﺒﺤﺙ .ﻜﺎﻨﺕ ﺤﺎﻻﺕ ﺍﻻﺼﺎﺒﻪ ﺒﺴﻭﻓﺎﻥ ﻤﻔﺼل ﺍﻟﺭﻜﺒﻪ

ﺍﻗل ﻟﺩﻯ ﺍﻟﻤﺼﻠﻴﻥ ﺒﺎﻟﻤﻘﺎﺭﻨﻪ ﻤﻊ ﻏﻴﺭ ﺍﻟﻤﺼﻠﻴﻥ ﻭﺒﻔﺎﺭﻕ ﺍﺤﺼﺎﺌﻰ ﻤﻌﻨﻭﻱ ) . (p. < 0.01ﻜﺎﻨﺕ ﺍﻻﺼﺎﺒﻪ ﺒﺴﻭﻓﺎﻥ ﻤﻔﺼل
ﺍﻟﺭﻜﺒﻪ ﻟﺩﻯ ﺍﻟﻤﺼﻠﻴﻥ ﺍﻟﺫﻴﻥ ﻴﺴﺘﻘﺒﻠﻭﻥ ﺍﻻ ﺭﺽ ﺒﺎﻴﺩﻴﻬﻡ ﻋﻨﺩ ﺍﻟﺴﺠﻭﺩ ﺍﻗل ﻤﻨﻬﺎ ﻟﺩﻯ ﺍﻟﻤﺼﻠﻴﻥ ﺍﻟﺫﻴﻥ ﻴﺴﺘﻘﺒﻠﻭﻥ ﺍﻻﺭﺽ
ﺒﺎﻟﺭﻜﺏ ﻭﺒﻔﺎﺭﻕ ﺍﺤﺼﺎﺌﻰ ﻤﻌﻨﻭﻱ ). (p. <0.05

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻴﻤﻜﻥ ﺘﻔﺴﻴﺭ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺘﻲ ﺘﻡ ﺍﻟﺘﻭﺼل ﺍﻟﻴﻬﺎ ﻓﻲ ﺍﻟﺩﺭﺍﺴﺔ ﻜﻤﺎ ﻴﺄﺘﻲ -:

 ﺍﻥ ﺃﺩﺍﺀ ﺍﻟﺼﻼﺓ ﺍﻹﺴﻼﻤﻴﻪ ﺒﺼﻭﺭﺓ ﻤﻨﺘﻅﻤﺔ ﻤﻥ ﻗﺒل ﺍﻟﺭﺠﺎل ﺒﻌﻤﺭ  60 -46ﺴﻨﻪ ﻤﻤﻥ ﺘﺘﺭﺍﻭﺡ ﻜﺘﻠﺔ ﺍﻟﺠﺴﻡ ﻟﺩﻴﻬﻡ
ﺒﺤﺩﻭﺩ ) (BMI = 20-27kg / m2ﻴﺤﻤﻲ ﻤﻥ ﺍﻹﺼﺎﺒﺔ ﺒﻤﺭﺽ ﺴﻭﻓﺎﻥ ﺍﻟﺭﻜﺒﺘﻴﻥ.

 ﺍﻥ ﺍﺴﺘﻘﺒﺎل ﺍﻻﺭﺽ ﺒﺎﻟﻴﺩﻴﻥ ﻋﻨﺩ ﺍﻟﺴﺠﻭﺩ ﻴﻭﻓﺭ ﺤﻤﺎﻴﻪ ﺍﻜﺒﺭ ﻟﻤﻔﺼل ﺍﻟﺭﻜﺒﻪ ﻤﻥ ﺍﻻﺫﻯ ﺍﻟﻤﺤﺘﻤل ﺤﺼﻭﻟﻪ ﻤﻥ ﺍﻻﺭﺘﻁﺎﻡ
ﺍﻟﻤﺘﻜﺭﺭ ﺒﺎﻻﺭﺽ ﺍﻻﻤﺭ ﺍﻟﺫﻯ ﻴﺴﺘﺩﻋﻰ ﺘﺜﻘﻴﻑ ﺍﻟﻤﺼﻠﻴﻥ ﺒﻬﺫﺍ ﺍﻻﺘﺠﺎﻩ ﻤﻥ ﺨﻼل ﺍﻟﺘﻭﺼﻴﻪ ﺒﺘﺸﺠﻴﻊ ﺇﺴﺘﺨﺩﺍﻡ ﺴﺠﺎﺩﺓ
ﻻ ﻋﻨﺩ ﺍﻟﺴﺠﻭﺩ.
ﺴﻤﻴﻜﺔ ﻤﻊ ﺍﺴﺘﻘﺒﺎل ﺍﻻﺭﺽ ﺒﺎﻟﻴﺩﻴﻥ ﺃﻭ ﹰ
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ABSTRACT
Background Pilonidal disease is a disabling nuisance in young adults, yet its management
remains controversial. Ambulatory treatment with minimal morbidity and a rapid return to
normal activity is desirable.
Objective Many techniques have been described for the treatment of patients with pilonidal
sinus. The aim of this study is to compare two methods of surgical treatment of pilonidal
sinus with regard to cure and recurrence rates.
Methods A case series study. All patients were treated as a day case surgery from January
1992- December 2001; divided in two groups: Group A ( excision as lay open method)
includes 100 patients and group B ( excision and primary closure) includes 90 patients.
Results: One hundred ninety patients, 165 males, 25 females were treated for pilonidal sinus
over a period of 10 years. 100 patients were managed by excision only and 90 patients were
managed by excision and primary closure. Operation for recurrent sinus was performed on 16
patients by open method. All cases treated as day case .The average time for healing
following laying open was 45 days while in closed method was 14 days. 15 cases developed
recurrence following surgery, 6 in group A (6%), including those already recurrent 16
patients, in whom one patient developed recurrence again and 9 in group B (10%). P<0.001.
The mean follow up peroid was 1.5 year.
Conclusion The open method has less recurrence rate than closed procedure but the later one
has many advantages and more acceptable by the patients.
Duhok Med J 2009;3(1): 45-50.
Key words: Pilonidal sinus, Excision, Excision and closure, Recurrence

P

ilonidal sinus is one of the commonest
types of sinus seen in general surgical
practice, and usually found in natal cleft. It
is a serious problem for the patients who
are usually active and young. There is no
consensus as to the best method of
management of this problem.
Allen-Mesh, in a review article of
1990,1 described outcomes after treatment
*
Lecturer, Department of surgery,
Duhok College of Medicine , Duhok , Iraq
Email : hayder1950@ yahoo.com

by a number of methods .
The two surgical operations, which
performed in this study were excision with
primary closure and laying open / excision
with healing by second intention. Excision
without primary closure leaves the natal
cleft with an open wound for a long period
of time.2-5 This is unacceptable to our
youthful patients (mean age 27.6 years),
only a clearly demonstrable superiority of
excision without closure would justify its
inconvenience.
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METHODS
Analysis of the charts of patients identified
was undertaken over a period of ten years
at Alsalam general hospital and Alzahrawy
private hospital in Mosul from January
1992- December 2001. In both groups of
patients operation performed under general
anesthesia, in prone position with
elevation of anterior chest wall and pelvis
by sand bags, the buttocks were strapped
apart and the sinus was probed to outline
the track. In group A all tracks were
excised including granulation tissues and
hairs , skin edges trimmed, bleeding
controlled with diathermy and the wound
was packed with non adherent soft gauze,
the pack was removed on the second
postoperative day and then daily dressing
with 3% hydrogen peroxide and packed
with gauze soaked in saline solution ,
patients were reviewed after wound
healing . In group B patients managed in
the same way as in group A but the wound
closed by interrupted mattress using
monofilament nylon.
Follow up was done in both groups
from 6 months-3 years (mean 1.5 years).
The comparative study in term of
recurrence rate, were done by using Z test (this test is used as inference based on
two large samples comparative study).
Pilonidal abscess was excluded from this
study.
RESULTS
Between January 1992- December 2001,
as shown in table 1, one hundreds ninety
patients were treated for pilonidal sinus
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divided into two groups. Group A
consisted of one hundred patients treated
by open method, and Group B consisted of
ninety patients treated by excision and
closure procedure. The patients age range
from 14-50 years (mean 27.6 year). There
were only 25 female compared to 165
male patients. The number of pits
(openings) was from 1-10 pits /patient. In
group A 90 patients (90%) achieved
healing by second intention within a mean
period of 45 days, in contrast to group B
patients in which 83 patients (92.2%)
achieved primary healing within 14 days.
Of the 7 cases of group B (7.8 %) were
healed by second intention due to wound
infection, compared to group A patients.
Recurrence rate in group A 6% and in
group B 10%, P value < 0.001.
DISCUSSION
Many articles have been published and
many procedures have been advocated but
unfortunately no one method has been
found to be best, controversy persist
regarding the etiology of the condition and
its optimal treatment.6 Most operations can
cure the sinus but risk development of
recurrence, either in short term (failed
wound healing) or long term (new sinus
development).7 The aim in all surgery
should be to minimize both financial cost
to the community (treatment efficiency)
and the cost to the patients in term of time
off
work,
number
of
dressing,
postoperative visits, complications and
recurrence (treatment effectiveness) .
This study compared the management
and course of two groups of patients,
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Table 1. Patients age, sex, postoperative complications and recurrence
Variables
Age (year)

Group A n=100

Group B n=90

14- 50

16-49

6/1

6.6/1

1-10/patient

1-3/patient

Post-operative bleeding

7%

3.3%

Post-operative sepsis

10%

7.8 %

45 days in 90%

14 days in 92.2%

6%

10%

Gender M/F
Number of pits

Mean healing time
Recurrence rate
M=Male; F= Female

excision only healing by second intention
in group A, and excision with closure
procedure as in group B. The higher
incidence of pilonidal sinus in young adult
males as in our study have also been noted
elsewhere.1,8,9 Male to female ratio in this
study was 6.6:1 compared to reports from
western countries where male to female
ratio vary between 1.5:1 and 4:1,1,3 and is
due to reluctance among females to seek
medical attention due to bashfulness, it
may also represent the relative rarity of
pilonidal sinus in our female patient
population.10
The achievement of primary healing
in patients treated with primary closure in
a mean period of 14 days is significant in
comparison with 45 days for patients
treated by excision without suture.
Reported figures for healing time for
excision without suture varies from 42-90
days.1,2,4 Postoperative bleeding in group
A was 7% compared to 3.3% in group B.
Postoperative sepsis in group A was 10%
compared to 7.8 % in group B .
Recurrence in group A was noted in

six cases (6%) compared to nine patients
in group B (10%) (P value <0.001).
Each method of treatment has its
advocate but it seems that the lowest
recurrence rates (4-6%) following laying
open while recurrence rate was 8-25% in
excision with primary closure.1,11,12 Most
recurrences in both this study and other
series have been found to occur within a
short time of surgery (less than 6 months).
Excision alone involves prolonged
hospitalization or clinic attendance for
many painful dressings and take months to
heal. Several series have shown that
excision with primary closure is preferable
to excision with an open wound in many
respects ; less bleeding , less wound
breakdown, lower infection rate ,reduced
wound pain, fewer postoperative visits,
short time off work, and faster healing
time,5,7 These advantages outweigh any
increase in recurrence rate .
Plastic
procedures should be reserved for patients
who develop
recurrence following
adequate laying open method.11
In conclusion, the closed procedure is
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safe and effective method although carries
higher recurrence rate than open procedure
but has many advantages as mentioned
above and should be explained to the
patients before operation.
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ى ودا ظ – ر
َ مرظ  ظ:َىَ رام

َ ررط وب مَ ر دوو ن دا َىَ راوى ب م َ ذ مَ  دوومرظ :مر

اَ ورَ ظ َن ذرظ  و داَ دووىَ ب رَى و ظََ ب رَ َ ،نرة 
.َ م رةومرطظ

 وةك رةوت مد ومر دوو ن   ظ،  رةوة ز ظ:َ ظََش و رم

َن وب رَد م و ذَ ()أ . 2001 ََ م 1992 َ دووىم  ذ روَذامررطم

.نرة   دان وَت مو ذ مَ (دووىَ )ب  و، ن رة  ىظ

نرة  َىَ را مررطرا م َ وب َ (ذ25) وَ مَ (ذ165) ، َشت مد وم :
ومَىاَ ، داََش ذى ب رت من ومرة  ى ظََش ب رد م، ام وىَ دةهد

 )أ( داَ د ممرط ظَرا رةو .ون ( روَذ14) )ب( داََ د ،ون ( روَذ45)  )أ( دا َ د
ردوون دَ موم و ََ دةاَ ،0, 001 و ذَ (َ)ب و %1 )ب(داََ د،و %6
.ون ل وم امَ


َ ون وةك دة  ك ط داََ ر ،و َ ا ظََ در م رةومرطا ظَ ر:دةر

.ون َ درازى نَك ذم ط،وز رى  نرطو وظَ َ وم
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﻨﺎﺼﻭﺭ ﺍﻟﻌﺼﻌﺼﻲ :ﺩﺭﺍﺴﺔ ﻤﻘﺎﺭﻨﺔ ﺒﻴﻥ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻔﺘﻭﺤﺔ ﻭﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻐﻠﻘﺔ
ﺍﻻﻫﺩﺍﻑ :ﻤﻘﺎﺭﻨﺔ ﻤﺠﻤﻭﻋﺘﻴﻥ ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻨﺎﺴﻭﺭ ﺍﻟﻌﺼﻌﺹ  ,ﻗﺴﻡ ﺇﻟﻰ ﻤﺠﻤﻭﻋﺘﻴﻥ ﻭﻋﻭﻟﺠﻭﺍ ﺠﺭﺍﺤﻴﺎ ,
ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻷﻭﻟﻰ ﺒﺎﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻔﺘﻭﺤﺔ ﻭﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ ﺒﺎﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻐﻠﻘﺔ ﻭﻗﻭﺭﻨﺘﺎ ﻤﻥ ﻨﺎﺤﻴﺔ ﺍﻟﺸﻔﺎﺀ ﻭﻨﺴﺒﺔ ﺭﺠﻭﻉ ﺍﻟﺤﺎﻟﺔ
ﺍﻟﻤﺭﻀﻴﺔ.
ﺍﻟﻤﺭﻀﻰ ﻭ ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ :ﺩﺭﺍﺴﺔ ﺴﻠﺴﻠﺔ ﺤﺎﻻﺕ  .ﺃﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻤﺎﺌﺘﻲ ﻭﺘﺴﻌﻴﻥ ﻤﺭﻴﻀﺎ ﻜﺤﺎﻟﺔ ﺠﺭﺍﺤﻴﺔ ﻴﻭﻤﻴﺔ
ﻟﻠﻔﺘﺭﺓ ﻤﻥ ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ  -1992ﻭﻟﻐﺎﻴﺔ ﻜﺎﻨﻭﻥ ﺍﻻﻭل . 2001ﺍﻟﻤﺠﻤﻭﻋﺔ ) ﺃ ( ﻤﻜﻭﻨﺔ ﻤﻥ ﻤﺎﺌﺔ ﻤﺭﻴﺽ ﻋﻭﻟﺠﺕ ﺒﺎﻟﻁﺭﻴﻘﺔ
ﺍﻟﻤﻔﺘﻭﺤﺔ ﻭﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ ) ﺏ ( ﻤﻜﻭﻨﺔ ﻤﻥ ﺘﺴﻌﻴﻥ ﻤﺭﻴﺽ ﻋﻭﻟﺠﺕ ﺒﺎﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻐﻠﻘﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻤﺎﺌﺔ ﻭﺘﺴﻌﻭﻥ ﻤﺭﻴﺽ  ( 165) ,ﻤﻥ ﺍﻟﺫﻜﻭﺭ ﻭ)  ( 25ﻤﻥ ﺍﻹﻨﺎﺙ ﻭ ﻋﻭﻟﺠﻭﺍ ﺒﺎﻟﻌﻤﻠﻴﺔ ﺍﻟﺠﺭﺍﺤﻴﺔ ﻟﻨﺎﺴﻭﺭ
ﺍﻟﻌﺼﻌﺹ ﺨﻼل ﻤﺩﺓ ﻋﺸﺭ ﺴﻨﻭﺍﺕ  .ﻤﺎﺌﺔ ﻤﺭﻴﺽ ﻜﺎﻨﺕ ﻤﻌﺎﻟﺠﺘﻬﻡ ﺒﺎﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻔﺘﻭﺤﺔ ﻭﺘﺴﻌﻭﻥ ﻤﺭﻴﺽ ﺒﺎﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻔﻠﻘﺔ .
ﻤﻌﺩل ﻤﺩﺓ ﺍﻟﺘﺌﺎﻡ ﺍﻟﺠﺭﺡ ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ ) ﺃ( ﻫﻲ  45ﻴﻭﻡ ﺒﻴﻨﻤﺎ ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ ) ﺏ (ﻜﺎﻨﺕ  14ﻴﻭﻡ  .ﻋﺩﺩ ﺤﺎﻻﺕ ﺭﺠﻭﻉ
ﺍﻟﻤﺭﺽ ﻓﻲ ﺍﻟﻤﺠﻤﻭﻉ ) ﺃ ( ﻜﺎﻨﺕ  %6ﻭﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ )ﺏ(  , % 1.ﻓﻘﻴﻤﺔ ﺏ ﺍﻗل ﻤﻥ  . 0.001ﻤﻌﺩل ﻤﺩﺓ ﺍﻟﻤﺘﺎﺒﻌﺔ
ﻟﻠﻤﺭﻀﻰ ﻓﻲ ﻜﻼ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ﻜﺎﻨﺕ ﺴﻨﺔ ﻭﻨﺼﻑ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻨﺴﺒﺔ ﺭﺠﻭﻉ ﺍﻟﺤﺎﻟﺔ ﺍﻟﻤﺭﻀﻴﺔ ﻓﻲ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻔﺘﻭﺤﺔ ﺍﻗل ﻭﻟﻜﻥ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﻐﻠﻘﺔ ﻟﻬﺎ ﻓﻭﺍﺌﺩ ﻜﺜﻴﺭﺓ ﻜﻤﺩﺓ ﺍﻟﺘﺌﺎﻡ
ﺍﻟﺠﺭﺡ ﺍﻗل ﻭﺍﻟﺭﺠﻭﻉ ﻟﻠﻌﻤل ﺃﺴﺭﻉ ﻭﻤﺤﺒﺫﺓ ﻟﺩﻯ ﺍﻟﻜﺜﻴﺭ ﻤﻥ ﺍﻟﻤﺭﻀﻰ.
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ABSTRACT
Background Deep vein thrombosis (DVT) is a major medical problem, used to be assessed
clinically and diagnosed by venography with all its hazards. Doppler Ultrasound (US) has
replaced venography as the method of choice in diagnosis DVT of the lower limbs.
Aim This study was carried out to describe DVT cases detected by Doppler US among
patients clinically suspected of having DVT.
Patients and methods One hundred and sixty-two patients (86 males and 76 females) with
clinically suspected DVT, referred to the Department of Radiology in Azadi Hospital in
Duhok, were involved in this study. Color Doppler US was done for all patients in a
systematic way, mapping all lower limb veins.
Results DVT was found in 64 (38.1%) patients out of the 162 patients examined. Their ages
ranged from 19 - 90 years, with the commonest age group affected being the 30-49(43.7%)
year age group. Popliteal vein was the commonest site affected (32.81%), followed by the
posterior tibial vein (26.56%), perforators of varicose vein (25%), femoral vein (15.62%)
Conclusion Color Doppler is a reliable method of diagnosis of DVT in symptomatic patients.
The color Doppler has become the first line in investigation of DVT in many centers as it
provides a non-invasive method of investigation. The technique has some limitations in
patients with obesity, pregnancy or swollen edematous legs.
Duhok Med J 2009;3(1): 64-72.
Key words: Deep vein thrombosis, Doppler ultrasound, Duhok

D

eep Vein Thrombosis (DVT) is a
major medical problem of the lower
limb and common clinical disorder that
can lead to focal pulmonary emboli &
post-phlebotic syndrome.1
Venous thrombosis begins in the leg
where there is venous stasis, vein trauma,
and or hypercoagulability (Virchows'
triad). All hospitalized patients with bed
rest are at high risk for DVT.2
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Duhok, Iraq
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Surgical patients are particularly
subjected to DVT because they are
immobilized in operation room for hours
and are commonly confined to bed after
surgery.
Total knee and hip replacement are
associated with high incidence of DVT
because of the combination of all factors in
Virchows' triad. Other risk factors for
DVT include: advanced age, limb trauma,
prior history of DVT, varicose vein,
underlying malignancy, heart failure and
hypercoagulability state.2
The soleal sinuses are thought to be
the most common site of origin of DVT.
Valve cusps are also sites at which
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thrombus originates. An area of stasis
exists between the cusps and the vein wall
which is thought to be the initiating site of
thrombosis. The diagnosis of DVT must be
confirmed by an objective test such as
venography,
Doppler
US
or
2
plethsmography.
The vein of lower limb extremity
includes superficial and deep venous
system, as well as, communicating veins in
the calf. The deep veins include the
common superficial and deep femoral
veins, the popliteal vein, the anterior tibial,
the peroneal and the posterior tibial veins
of the calf.3 The superficial and deep
venous systems are connected by
communication veins. The deep veins
follow the course of femoral artery and its
branches.3
Contrast venography was the gold
standard for diagnosis of DVT but on the
other hand its uses potentially hazardous
agent.4
B-mode compression sonography with
Doppler imaging has became the method
of choice in detection of DVT of lower
extremity
and
so
intravenous
phlebography had lost its importance and
now indicated in rare instances.5
This study was carried out to describe
cases of DVT detected by Doppler US
among patients with suspected deep vein
thrombosis in Duhok city and to compare
the results with other studies.
PATIENTS AND METHODS
Azadi Teaching Hospital is the main
general referral hospital in Duhok
governorate with 400 beds. One hundred
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and sixty-two patients with suspected DVT
were referred to the Department of
Radiology in Azadi Hospital during the
period of September 2006 to June 2008.
They were examined using Philips ATL
1500 HDI color Doppler machine 7.5
MHZ. Out of the 162 patients, 86 (53%)
were males & 76(47%) were females. All
of them underwent complete assessment of
venous systems of the lower limb. The
examination begins in prone position; the
popliteal, posterior tibial & peroneal veins
were examined. Then we examine the
patients in supine position with lateral
rotation of thigh to examine the common
femoral vein, superficial femoral vein,
greater saphenous vein and anterior tibial
vein. For checking of valves whether they
are competent or not, we examined the
patients in standing position for those with
varicose vein.6
The following criteria were followed in
this study for DVT diagnosis2:
1. Visualization of thrombus.
2. Vein compressibility.
3. Vein size.
4. Respiratory changes.
The veins were evaluated for3:
1. Absent or reduced compressibility of
the vein.
2. Thrombus in the vein, static echoes in
complete color fill in full expansion of
vein.
3. Static valve leaflets.
4. Absent flow on spectral color Doppler.
5. Impaired or absent augmentation of
flow.
6. Loss of spontaneous and respiratory
variation.
7. Increased flow in controlled canal.
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RESULTS
The incidence of DVT in clinically
suspected DVT was 38.1% (64 patients out
of 162 patients examined). The highest
incidence was among the age group 30-39
years (23.4%) followed by the age group
20-29 years (20.3%) as table 1 displays.
Males constituted 59.37%, while females
were 40.63%. In 68.75% cases the left
lower limb was affected. Regarding the

anatomical distribution of thrombosis, the
highest incidence was in the popliteal vein
(32.81%), followed by the posterior tibial
vein (26.56%) and the perforators of the
calf and around the knee (25%); as shown
in table 2.
In 48.4% of cases, it was possible to
relate DVT to some predisposing factors,
but in 51.56% no clear cause was
identified. The predisposing factors of
DVT are summarized in table 3.

Table 1. Distribution of DVT in lower extremities according to patient's age
Age of in years

No. (%)

10-19

3 (4.6)

20-29

13 (20.3)

30-39

15 (23.4)

40-49

12 (18.75)

50-59

12 (18.75)

60-69

8 (12.4)

70-79

0

80-89

1 (1.56)

Total

64 (100)

Table 2. Anatomical distribution of Thrombus
Vein involved in DVT

No. (%)

Common femoral vein

10 (15.62)

Popliteal vein

21 (32.81)

Perforator veins (popliteal and calf)
Posterior tibial vein

17 (26.56)

More than one vein

16 (22.8)

Total*

64 (100)

* more one vein was not included in the total number
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16 (25)
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Table 3. Predisposing factors of DVT
Predisposing factors

No. (%)

Trauma

7 (22.58)

Immobilization

7 (22.58)

Surgery

4 (12.9)

Pregnancy

3 (9.68)

Snake Bite

3 (9.68)

Chronic collagen disease (Bahjat disease)

2 (6.45)

Malignancy (abdominal lymphoma)

1 (3.22)

Recurrent DVT

4 (12.9)

Total

31 (100)

DISCUSSION
This study aimed at describing patients
with suspected DVT in Duhok. Ninetyeight (59.75%) patients were negative by
color Doppler US, out of the 162
suspected DVT patients. Salcuni et al
found that about 70% of patients with
clinically suspected DVT are negative and
he considered phlebography as still the
gold standard in the diagnosis of
peripheral DVT.7 Armstrong et al found
Doppler US positive in 77% of total 256
patients,8 while Lennox et al found among
200 patients, 46 patient (23%) had acute
DVT on Doppler, 28 patients (61%) had
proximal DVT and in 18 patients (39%)
DVT was confined to the calf.9 In our
study, 17 (26.56%) patients out of 64
patients had DVT confined to the calf.

Labropoulos et al examined 5250
patients aged from 22-93 years with
clinical suspicion of DVT. With color
Doppler US, all superficial and deeps
veins of the calf were imaged; DVT was
detected in 282 limbs of 251 patients
(4.8%), with no significant sex (114 men
versus 137 women) or limb preference
(145 left limb versus 137 right limb).10 In
our study we also did not find sex
difference as in Labropoulos et al study,
but we found significant difference
between the left compared to the right
limb; left limb was involved in 44 patients
and right limb in 20 patient. This might be
explained that left common iliac vein is
crossed by right common iliac common
artery.
Regarding the distribution of thrombi,
we found in our study 32.81% of them in
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the popliteal vein, 26.56% in the posterior
tibial vein, 25% in perforators, 15.62% in
common femoral vein. More than one vein
were affected in 25% of the cases
(posterior tibial, popliteal and common
femoral). Maki studied 2704 lower
extremities by color Doppler US; acute
DVT was identified in 296 (9.9%) limbs.
In the same study, the remaining cases 209
(77.7%) showed thrombus extending to
common femoral vein or popliteal or
both.11 while in our study, more than one
vein were involved in only 16 (25%) out
of 64 patients.
Regarding the predisposing factors in
this study, was identified onlys in 31
patients (48.4 %). The risk factors were
surgery, immobilization, pregnancy, snake
bite, chronic collagen disease (Bahjet
disease), malignancy and previous DVT.
In a study by Balbarini et al, risk factors
found
were
previous
surgery,
12
immobilization, trauma and tumor.
Joseph et al found that in DVT of
femoro-popliteal
systems,
loss
of
compressibility of thrombus filled vein had
emerged as single most useful diagnostic
criteria.13 In our study also we found that
all veins filled with thrombus whether
partial or complete loss of compressibility,
augmentation test was negative in all
thrombosed veins.
In our study we were unable to detect
any case of DVT of the lesser saphenous
vein by Doppler because of small
thrombus. Which was diagnosed by
venography?
Foleys et al had reported the results of
color Doppler US in a study of 475
patients with suspected DVT; occlusive
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and non-occlusive thrombi of the femoral,
popliteal veins were detected in 200
patients (42%). Conventional venography
was performed in 47 patients. Color
Doppler US and venographic finding
agreed in all (2 positive and & 35 negative
cases involving the femoral veins 100%
sensitivity and specificity).14
Fuest et al have prospectively
compared Doppler US and venography by
examining a total of 102 extremities with
the
diagnosis
of
femoro-popliteal
thrombosis. Color Doppler US achieved a
sensitivity of 95% and a specificity of
99%.15In another prospective study by
Miller et al, 216 patients with 220 limbs
suspected of having acute deep vein
thrombosis, underwent color Doppler US
followed after 24 hours by ascending
venography. They found the sensitivity
and specificity of color Doppler US at
above-knee level were 98.7% and 100%,
respectively, while corresponding values
were 85.2% and 99.2% at below knee
level.16
CONCLUSION
We conclude from this study that Doppler
US is the examination of choice for
suspected DVT as it provides a noninvasive method of investigation, in spite
of some difficulties in examining obese,
pregnant and severe tense edematous
limbs, as well as severely injured patient.
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ارةوة  مو رةََ و مَ  ر (دن)  وةوةَ
َ ن  ط َ  َ دادةم:ارةوة  مو رةََ و مَ  :َ

م دم نازةى دةَ  , وةَ مَر دم ةم و ر مَر ىَر  ان دةدة
رىَ دور  ىَر  رى دَ م َام دةَ  .   َ و كَر

.وةةم و رةمر

.دا م ةمَ  اوة ىوامَ و  َلط دمراوةرد وةََ   :
َش ذن( م76) ون و و َش( م86) , َش( م162) َ  :وةََ ازىَ ن وةَم

َ ازةىَ و اَ ن , ا دةَ نارةوة  مو رةََ و مَ  مط .ون

.َدا دة م ةمَ  ازةىَ و  َلط وو 

َر وندراَن مَو م , ون َ دا (90-19) انَم نَ مم اَ :

ر  نرةََ و مَ    ن نَ(م64) داوام ةمَم وت وة دةر, وةم

َذمَ رى ذََ َ %32.81  زوَر:و ارةوة ازةىَ  نرةََ وم ةىَ ر.َش( م162)
(ق ََ طر َ) ر دة و ش وة, %26.56 ةىَر َ د وةى رىََ و ش وة,

.15.62 ةىَر َان د ر رىََ  وة دوا, %25 ةىَر َد

َ  َ َ ىم َامرةوة دةَى دوَر  وةى وتن دةرَ وةَ  َى :دةر

نَو م وَدةى ط ىمَو م َ ارةوة  مو رةََ و مَ  دم رىد

َرد  ىاوامَ م  و َ  وة رةوةَى دوَر   م  َ  ونو
. دا دوومم ةم  َو م دم ن دةَ 
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ﺍﻟﺨﻼﺼﺔ
ﺩﺭﺍﺴﺔ ﻭﺼﻔﻴﻪ ﻟﺘﺨﺜﺭ ﺍﻟﺩﻡ ﻓﻲ ﺍﻷﻁﺭﺍﻑ ﺍﻟﺴﻔﻠﻰ
ﺍﻟﺨﻠﻔﻴﺔ :ﻴﻌﺘﺒﺭ ﺘﺨﺜﺭ ﺍﻟﺩﻡ ﻓﻲ ﺍﻷﻭﻋﻴﺔ ﺃﻟﻭﺭﻴﺩﻴﻪ ﻟﻺﻁﺭﺍﻑ ﺍﻟﺴﻔﻠﻰ ﻤﻥ ﺍﻟﻤﺸﺎﻜل ﺍﻟﻁﺒﻴﺔ ﺍﻟﺘﻲ ﻜﺎﻨﺕ ﺘﺸﺨﺹ ﺴﺭﻴﺭﻴﹰﺎ
ﺒﻤﺴﺎﻋﺩﺓ ﻓﺤﺹ ﺍﻷﻭﺭﺩﺓ ﺒﺎﻷﺸﻌﺔ ﻭ ﺃﻟﺼﺒﻐﻪ ﺃﻟﻤﻠﻭﻨﻪ ﺍﻟﺘﻲ ﻜﺎﻨﺕ ﺘﻌﺩ ﺴﺎﺒﻘﹰﺎ ﺍﻟﻔﺤﺹ ﺍﻟﻭﺤﻴﺩ  .ﺃﻤﺎ ﺃﻻﻥ ﻴﻤﻜﻥ ﺘﺸﺨﻴﺹ
ﺍﻟﻤﺭﺽ ﺒﻭﺍﺴﻁﺔ ﻓﺤﺹ ﺍﻟﺩﻭﺒﻠﺭ ﺍﻟﻤﻠﻭﻥ .
ﺍﻟﻬﺩﻑ :ﺃﻤﺎ ﺍﻟﻬﺩﻑ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻬﻭ ﺘﻘﻴﻴﻡ ﺁ ﻟﺘﺸﺨﻴﺹ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﺩﻭﺒﻠﺭ ﺍﻟﻤﻠﻭﻥ ﻤﻊ ﺍﻟﺘﺸﺨﻴﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻭﻤﻥ ﺜﻡ
ﻤﻘﺎﺭﻨﺘﻪ ﻤﻊ ﺍﻟﺩﺭﺍ ﺴﺎ ﺕ ﺍﻟﺘﻲ ﺃﺠﺭﻴﺕ ﻓﻲ ﺍﻟﻤﺭﺍﻜﺯ ﺍﻟﻁﺒﻴﺔ ﺍﻷﺨﺭﻯ .
ﺍﻟﻤﺭﻀﻰ ﻭ ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ  :ﺘﻡ ﻓﺤﺹ )(162ﻤﺭﻴﻀﹰﺎ ﻤﻨﻬﻡ ) (86ﺭﺠﻼ ﻭ ) (76ﺍﻤﺭﺃﺓ ﻟﻼﺸﺘﺒﺎﻩ ﺒﺈﺼﺎﺒﺘﻬﻡ ﺒﺘﺨﺜﺭ ﺍﻟﺩﻡ ﻓﻰ
ﺃﻭﺭﺩﺓ ﺍﻷﻁﺭﺍﻑ ﺍﻟﺴﻔﻠﻰ ﺤﻴﺙ ﺇﻥ ﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﻗﺩ ﻓﺤﺼﻭﺍ ﺤﺴﺏ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﺘﺒﻌﺔ ﻓﻲ ﺒﺎﻗﻲ ﺍﻟﻤﺭﺍﻜﺯ ﺍﻟﻁﺒﻴﺔ .
ﺍﻟﻨﺘﻴﺠﺔ :ﺘﺭﺍﻭﺤﺕ ﺃﻋﻤﺎﺭ ﺍﻟﻤﺭﻀﻰ ﺒﻴﻥ  90-19ﺴﻨﺔ ﻭ  64ﻤﺭﻴﻀﺎ ﻜﺎﻨﻭﺍ ﻤﺼﺎﺒﻴﻥ ﺒﺘﺨﺜﺭ ﺍﻟﺩﻡ ﺍﻟﻭﺭﻴﺩﻱ ﻤﻥ ﻤﺠﻤﻭﻉ
 162ﻤﺭﻴﻀﺎ  .ﻭﺘﻭﺯﻋﺕ ﺇﺼﺎﺒﺎﺕ ﺍﻷﻭﺭﺩﺓ ﻋﻠﻰ ﺍﻟﻨﺴﺏ ﺍﻟﺘﺎﻟﻴﺔ  :ﺍﻟﻨﺴﺒﺔ ﺍﻷﻋﻠﻰ  %32.81ﺍﻟﻭﺭﻴﺩ ﺃﻟﺭﻜﺒﻲ ﻭﻴﻠﻴﻪ ﺍﻟﻭﺭﻴﺩ
ﺍﻟﺸﻁﻲ ﺍﻟﺨﻠﻔﻲ ﻓﻜﺎﻨﺕ ﺒﻨﺴﺒﺔ  . %26.56ﻭ ﺍﻷﻭﺭﺩﺓ ﺍﻟﻤﺘﺨﺜﺭﺓ ﺍﻟﺩﻭﺍﻟﻴﻪ ﻓﻜﺎﻨﺕ ﺒﻨﺴﺒﺔ  %25ﻭﻴﻠﻲ ﺒﻌﺩﻩ ﺍﻟﻭﺭﻴﺩ ﺍﻟﻔﺨﺫﻱ
. %15.62
ﺍﻻﺴﺘﻨﺘﺎﺝ :ﺘﺒﻴﻥ ﻤﻥ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻓﺤﺹ ﺍﻟﺩﻭﺒﻠﺭ ﻴﻤﻜﻥ ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻴﻪ ﻓﻲ ﺘﺸﺨﻴﺹ ﺍﻟﺘﺨﺜﺭ ﺍﻟﺩﻤﻭﻱ ﻟﻸﻁﺭﺍﻑ ﺍﻟﺴﻔﻠﻰ
ﻟﻠﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ً ﻤﻥ ﺃﻋﺭﺍﺽ ﺍﻹﺼﺎﺒﺔ ﺒﺘﺨﺜﺭ ﺍﻟﺩﻡ ﺍﻟﻭﺭﻴﺩﻱ ﺤﻴﺙ ﺃﻥ ﻓﺤﺹ ﺍﻟﺩﻭﺒﻠﺭ ﺃﺼﺒﺢ ﻤﻥ ﺍﻟﻔﺤﻭﺼﺎﺕ
ﺍﻟﻤﻌﺘﻤﺩﺓ ﻟﺘﺸﺨﻴﺹ ﺍﻟﻤﺭﺽ ﻓﻲ ﺍﻟﻤﺭﺍﻜﺯ ﺍﻟﻁﺒﻴﺔ ﻓﻲ ﺍﻟﻌﺎﻟﻡ .
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ABSTRACT
Background Detection of the unknown cases of diabetes mellitus and its related risk factors
is of great medical and public health interest.
Objective To estimate the prevalence of and the environmental risk factors associated with
asymptomatic hyperglycemia in apparently healthy adults of the general population of Duhok
city, northern Iraq.
Materials and methods This is a cross sectional survey conducted on a representative
sample of the population of Duhok city. The target population for this study were relatives of
patients seen at surgical outpatient Clinics located in Azadi Teaching Hospital during one
year period, out of the 5,302 contacted healthy adult subjects, 941(17.9%) were inclusive.
Results The prevalence of previously undiagnosed diabetes mellitus was 10.9% and impaired
glucose homeostasis (impaired glucose tolerance and impaired fasting glucose) was 14.3%. A
large proportion of subjects had increased body weight (69.2%), sedentary lifestyle (67.7%),
married (83.6%), and illiterate (66.5%) and nearly one third (33.0%) had positive family
history of diabetes mellitus. The prevalence rate of glucose intolerance was higher in subjects
with overweight and obese (52.1%), positive family history of diabetes mellitus (36.1%), no
physical activity (32.5%),low educational level(29.9%), and married(28.9%)versus normal
weight(9.3%),negative family history of diabetes mellitus(19.9%), , physical activity(10.2%),
high educational level(19.2%)and unmarried(6.5%) respectively (p<0.01) for all parameters .
Conclusions Data of this study has highlighted the risk factors and draws attention to the
need for large-scale screening, followed up by appropriate management measures.
Duhok Med J 2009;3(1): 73-83.
Key words: Diabetes mellitus, Asymptomatic subjects, Risk factors
Diabetes mellitus is a group of metabolic
disease characterized by hyperglycemia
resulting from defect in insulin secretion,
insulin action, or both.1 Type 2 diabetes is
the most prevalent form of the disease and
is often asymptomatic in its early stages
and can remain undiagnosed for many

years.2 Detection of the unknown cases of
diabetes mellitus is of great medical and
public health interest.3 Several studies
have indicated that the prevalence of
undetected diabetes is about 50% of all
patients with diabetes,4 an observation that
underlines the importance of detecting
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type 2 diabetes as early as possible.
Impaired glucose tolerance, typically
characterized by hyperglycemia and
insulin resistance has been reported to be a
stage in the development of type 2
diabetes. According to The DECODE
study group,5 a prevalence of impaired
glucose tolerance in Western populations
about 17% and varies markedly throughout
various populations.6,7 However, there are
little data available about the prevalence of
asymptomatic hyperglycemia and related
factors among Kurd populations. The aim
of this study was to estimate the
prevalence of and the environmental risk
associated
with
asymptomatic
hyperglycemia among Kurd population in
Duhok city.
METHODS
In this cross sectional survey, we recruited
apparently healthy subjects who were
relatives to patients seen at surgical
outpatient clinics located in Azadi
Teaching Hospital. The survey was
conducted from 2 January through 30
December 2007. A total of 5,302 were
contacted and 941 (346 males and 595
females) were potentially eligible (no
history of diabetes, age 20years and older,
resident of city center>5 years, ethnicKurd). The participants were invited to
health examination that included oral
glucose tolerance test and each enrolled
subject completed a survey questionnaire
and
underwent
anthropometric
measurements,
The
questionnaire
including questions on personal health,
age, sex, place of residence, education
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level, physical activity, marital status,
smoking habit, family history of diabetes
mellitus and other chronic disease. Weight
was measured using a portable scale;
height was measured using a special tape
with an accuracy of 0.1 cm. The Body
Mass Index (BMI) was computed using
weight (in kilogram) divided by the square
of the height (in meter square). After the
aim of study was explained, informed
consent was obtained from each subject.
The 1999 definition of diabetes
provided
by
the
World
Health
8
Organization was used. Diabetes was
diagnosed as fasting plasma glucose (FPG)
level >7.0 mmol/l(>126 mg/dl) or 2-h post
load- plasma glucose level >11.1
mmol/l(>200 mg/dl), and Impaired
Glucose Tolerance(IGT) as fasting plasma
glucose level 6.1-7.0 mmol/l(110-125
mg/dl) and 2-hour post load- plasma
glucose level >7.8 mmol/l (>140 mg/dl)
but less than 11.1 mmol/l(<200mg/dl).
Subjects with fasting plasma glucose <6.1
mmol/l (110 mg/dl) and/ or 2-hours post
load-plasma
glucose<7.8
mmol/l
(140mg/dl) were considered as having
normal glucose tolerance.
The body mass index was used to
classify participants into three groups.
Normal weight, overweight and obese,
corresponding to BMI < 25, 25-29.9 and
>30 respectively.9
Educational levels of subjects were
grouped into three categories, low
education, which include illiterate and
those who could read or write; middle
education which included those who had
primary and intermediate education, and
high education, which included those who
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had secondary and university education.10
Smoking behavior was classified into two
categories, current smokers (those who
smoked > 20 cigarette per day) and current
non-smokers, including ex-smokers.11
Physical activity was defined on two point
scales; sedentary and heavy physical
activity, heavy activity several times per
week.12
Marital status was classified as
currently unmarried and currently married,
and socioeconomic status was graded as
low, moderate and high, based on
crowding index. Family history of diabetes
was considered positive if at least one
parent or one sibling had diabetes.13
Participants were asked to fast for 12
h before venipuncture. Blood samples
were
collected
in
fluoride/oxalate
containers, for the fasting blood glucose
level and for the oral glucose tolerance
test. A glucose load equivalent to 75 g
anhydrous glucose was given in a total
water volume of 250-300 ml. A further
blood sample was collected 2 h after the
glucose load had been given, then analysis
was carried out within one hour. Plasma
glucose was determined using glucose
oxidase method. Assay for glucose was
performed on clinical chemistry system.
(Compolyse 450, Tokyo, Japan).The
biochemical assays were carried out in
Azadi clinical laboratory-Azadi Teaching
Hospital.
Statistical analysis was performed
utilizing the statistical package for social
sciences (SPSS) software version 10.5.
Student’s t-test or chi-squared test was
performed where applicable.
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RESULTS
Table 1 shows the general features of the
participants, high prevalence of increased
body weight, married, sedentary, high
socioeconomic status and low educational
level was observed. The age -standardized
prevalence of previously undiagnosed
diabetes mellitus (PU-DM) and impaired
glucose tolerance (IGT) as defined by
WHO criteria was 10.9% and 14.3%,
respectively.
The prevalence rate of glucose
intolerance increased with age in both
genders (Table 2). The highest prevalence
of IGT was seen in the 41-50 age groups
(21.2%), whereas the highest prevalence of
PU-DM was seen in the 51-60 age groups
(24.1%). Overall, the IGT was more
common in younger age group (<50 years)
than PU-DM (12.5% versus 5.9%,
P<0.001).
According to the body weight
assessment, IGT and PU-DM was
observed in 21.0% and 16.7% of obese
groups compared to 5.5% and 3.8% of
normal weight groups, and there was
obvious
difference
between
them
(P<0.01). Overweight subjects had also
high prevalence rate of IGT and PU-DM.
No sex difference was detected in this
prevalence.
The current prevalence rate of family
history for diabetes mellitus, body mass
index, education level, marital status,
physical activity and socioeconomic status
is presented in table 3. 18.5% of
participants with positive family history of
DM had previously undiagnosed diabetes
mellitus and 17.6% had impaired glucose
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tolerance. Hyperglycemic status occurred
more frequently in positive family history
of DM, increased body weight, illiterate,
married, and lack of physical activity
subjects than in negative family history for
DM, higher education level, unmarried,
and on regular exercise practice.
The current prevalence rate of family
history for diabetes mellitus, body mass
index, education level, marital status,
physical activity and socioeconomic status
is presented in table 3. 18.5% of
participants with positive family history of
DM had previously undiagnosed diabetes
mellitus and 17.6% had impaired glucose
tolerance. Hyperglycemic status occurred
more frequently in positive family history
of DM, increased body weight, illiterate,
married, and lack of physical activity
subjects than in negative family history for
DM, higher education level, unmarried,
and on regular exercise practice.

Table 4 shows the prevalence of
glucose intolerance among participants
who had normal fasting glucose. Eight
hundred and three (803) out of 941(85.0%)
were found with fasting plasma glucose
<110 mg/dl (6.1 mmol/l), and the
prevalence of IGT and PU-DM among
those subjects was 13.1% and 3.9%
respectively, overall, 136(17.0%) had
glucose intolerance based on OGTT.
When the level of fasting glucose reduced
to <5.5 mmol/l (100mg/dl), 10.0 %( n=80)
had IGT and 1.8 %( n=15) had PU-DM.
The
relationship
between
hyperglycemic status and related variable
is presented in table 5. There was a
significant positive correlation between the
prevalence of both IGT and PU-DM with
age, family history of diabetes mellitus,
education level, marital status, physical
activity and BMI, (P<0.001) for all
parameters.

Table 1. Characteristics of participants (n=941)
Characteristics
Age(years)
21-30
31-40
41-50
51-60
Male sex
Body Mass Index (Kg/m2)
Overweight
Obese
Positive family history of DM
Married
Smoker
Sedentary
Low education
Socioeconomic (high)
Impaired glucose tolerance
Previously undiagnosed DM
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Proportion
No. (%)
257 (27.3)
201 (21.4)
226 (24.0)
257 (27.3)
346 (36.8)
262
390
313
787
167
637
626
685
135
103

(27.8)
(41.4)
(33.3)
(83.6)
(17.7)
(67.7)
(66.5)
(72.8)
(14.3)
(10.9)

Duhok Medical Journal

Volume 3, Number 1, 2009

Table 2. Distribution of participants according to related variables
Variable

Number

NGM
No. (%)

Age (years)
21-30
257
239 (93)
31-40
201
167 (83.1)
41-50
226
151 (66.8)
51-60
257
146 (56.8)
Sex
Male
346
271 (78.3)
Female
595
432 (72.6)
Body mass index
Normal
289
262 (90.7)
Overweight 262
198 (75.6)
Obese
390
243 (62.3)
Qualitative variable were analyzed by x2. *p<0.01.

IGT
No. (%)

PU-DM
No. (%)

16 (6.2)
22 (10.9)
48 (21.2)
49 (19.1)

2 (0.8)
12 (6.0)
27 (11.9)
62 (24.1)

38 (11.0)
97 (16.3)

37 (10.7)
66 (11.1)

16 (5.5)
37 (14.1)*
82 (21.0)*

11 (3.8)
27 (10.3)*
65 (16.7)*

Table 3. Prevalence of IGT and PU-DM among the participants
Variable

Number

NGM
No. (%)

IGT
No. (%)

Family history of DM
Positive
313
200 (63.9)
55 (17.6)*
Negative
628
503 (80.1)
80 (12.7)
Body mass index
≥25 Kg/m2
652
441 (68)
119 (18.0)**
< 25 KG/m2
289
262 (90.7)
16 (5.5)
Education level
Low
626
439 (70.1)
104 (16.6)*
Middle
216
184 (85.6)
18 (8.0)
High
99
80 (80.8)
13 (13.1)
Smoking habit
Smokers
167
130 (77.8)
16 ( 9.6)
Non-smokers
774
573 (74.0)
119 (15.4)
Physical activity
Sedentary
637
430 (67.5)
119 (18.7)**
Heavy activity
304
273 (89.8)
16 (5.3)
Martial status
Married
787
559 (71.0)
127 (16.1)**
Unmarried
154
144 ( 93.5)
8 (5.2)
Socioeconomic status
Low
256
187 (73.2)
41 (16.0)
Moderate
424
319 (75.2)
60 (14.2)
High
261
197 (75.5)
34 (13.0)
Qualitative variable were analyzed by x2. *p<0.05, **p<0.01.

PU-DM
No. (%)
58 (18.5)**
45 (7.2)
92 (14.0)**
11 (3.8)
83 (13.3)**
14 (6.4)
6 (6.1)
21 (12.6)
82 (10.6)
88 (13.8)**
15 (4.9)
101 (12.8)**
2 (1.3)
28 (10.9)
45 (10.6)
30 (11.5)
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Table 4. Prevalence of IGT and PU-DM among subjects with normal fasting
plasma glucose (N=803)
Fasting plasma glucose
(mg/dl)
< 100 mg/dl
<110 mg/dl

IGT

PU-DM

Glucose intolerance

No. ( %)

No. (%)

No. (%)

80 (10.0)
105 (13.1)

15 (1.8)
31 (3.9)

95 (11.8)
136 (17.0)

Table 5. Relationship between hyperglycemic status and related variables
(N=941)
Variable

Pearson Chi-square

P Values

112.475
1.818
35.229
10.513
18.126
0.102
44.412
0.099
62.725

<0.001
0.178
<0.001
<0.01
<0.001
0.749
<0.001
0.753
<0.001

Age
Gender
Family history for DM
Education level
Marital status
Smoking habit
Physical activity
Socioeconomic status
Body mass index

DISCUSSION
Two important findings were obtained
from this study. First, asymptomatic Kurd
populations had high rates of undiagnosed
DM and IGT.. Second, the prevalence of
undiagnosed diabetes and IGT were
associated with rising age, BMI, familial
diabetes and sedentary lifestyle.
Epidemiologic studies have shown
that the prevalence of undiagnosed
diabetes and impaired glucose tolerance
varies markedly throughout various
populations.
In Baghdad, the frequency of
undiagnosed diabetes and impaired
glucose tolerance were 3.7% and 17.8%,
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respectively.14 However, among Arabian
and other populations, the undiagnosed
diabetes and impaired glucose tolerance
were less frequent ,e.g., the combined
prevalence of diagnosed and undiagnosed
diabetes in the Egyptian population> 20
years of age was estimated to be 9.3%.
Approximately half the cases of diabetes
were diagnosed and the other half was
previously undiagnosed.15 In Turkey, total
prevalence of diabetes was 11.6%. The
screening process identified previously
undiagnosed diabetes in 4.2% of
individuals and impaired glucose tolerance
in an additional 4.3% of subjects.16 In
Kashmir
Valley
of
the
Indian
subcontinent, 4.25% of the general
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population have undiagnosed diabetes and
8.09% have impaired glucose tolerance
test; making the total load of abnormal
glucose tolerance 14.2% in Kashmir
Valley.17 The discrepancy in a variety of
ethnic groups is likely due to the
difference in lifestyle and nutritional
habits. In the present study, the prevalence
of total glucose intolerance (undiagnosed
diabetes mellitus and impaired glucose
tolerance) was 25.2%.This high prevalence
reported in our study could be attributed to
the great change in dietary patterns and the
decrease in strength of physical activity
due to the rapid economic development.
We observed that a large proportion of
participants had increased body weight,
lack physical activity, good socioeconomic
status and nearly one third had positive
family history of diabetes. Other authors
have also reported the effect of obesity and
Physical activity on the prevalence of
glucose intolerance.18,19 In addition it has
been reported that BMI, family history of
diabetes, sedentary lifestyle and place of
residence are significant predicators of
glucose intolerance. In our study, 37.7% of
obese and 24.4% of overweight subjects
had glucose intolerance. We observed that
a large proportion of subjects with lower
physical activity had glucose intolerance
(32.5%), and a large proportion (36.1%) of
subjects had positive family history of
diabetes.
We also observed that older age
subjects showed significantly higher
prevalence
of
glucose
intolerance
compared with younger age. Subjects aged
over 50 showed more rise in the
undiagnosed diabetes and IGT than those
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aged below 50 years. Others have also
reported the effect of age on the
prevalence of glucose intolerance.20,21
Interestingly we found that marital status
of subjects was a positive risk factor for
impaired
glucose
tolerance
and
undiagnosed diabetes, the prevalence of
glucose intolerance was 28.9% in married
subjects, while in the unmarried was
6.5%(P<0.001). In addition, we observed a
significant correlation between educational
level and glucose intolerance (P<0.001).
Indeed, the majority were over weight or
obese, married, illiterate and low physical
activity, factors were the component of the
glucose intolerance most often observed. It
should be noted that our results might not
be indicative of the Duhok population as a
whole because we selected urban
population in city center instead of
including both sexes living in the urban
and rural areas. However, this population
represented a large inhabitant group with
various
living
condition,
physical
activities,
health
awareness,
and
educational background in big cities.
In our study we also ascertained that
normal fasting glucose level less than 6.1
mmol/l(<110 mg/dl) can not exclude
asymptomatic
post
glucose
load
hyperglycemia, certainly OGTT still
needed to diagnose preventable causes of
DM and IGT in which the only
manifestation of the disease is an abnormal
2 hour glucose value. However, in this
study we noticed that 17.0% of
participants with normal fasting glucose
had
asymptomatic
hyperglycemia.
Moreover, 15 participants (1.8%) were
found with FPG<5.6mmol/l (100mg/dl) a
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level suggested by others to exclude DM.22
This finding may lead us to suggest further
reduction in FPG level as a tool for
diagnosis of diabetes mellitus. Though,
increased prevalence of asymptomatic
hyperglycemia could be attributed to
proper assessment of DM, as observed in
the present study.
CONCLUSIONS
The main findings in this study include an
observed high prevalence rate of the
asymptomatic hyperglycemia and its
related risk factors in Duhok urban
population. Heredity was an important
factor, while obesity and sedentary
lifestyle were major environmental factors.
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ﺍﻟﺨﻼﺼﺔ
ﺍﻻﻨﺘﺸﺎﺭ ﻭﺍﻟﻌﻭﺍﻤل ﺫﺍﺕ ﺍﻟﻌﻼﻗﺔ ﺒﻔﺭﻁ ﺴﻜﺭ ﺍﻟﺩﻡ ﺍﻟﻌﺩﻴﻡ ﺍﻻﻋﺭﺍﺽ ﻟﺩﻯ ﺍﻟﻜﻭﺭﺩ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ,ﺍﻟﻌﺭﺍﻕ
ﺍﻟﺨﻠﻔﻴﺔ :ﻜﺸﻑ ﻤﻌﺩل ﺍﻨﺘﺸﺎﺭ ﻭﻋﻭﺍﻤل ﺍﻻﺨﻁﺎﺭ ﺫﺍﺕ ﺍﻟﻌﻼﻗﺔ ﺒﻔﺭﻁ ﺴﻜﺭ ﺍﻟﺩﻡ ﻟﻪ ﺍﻫﻤﻴﺔ ﻜﺒﻴﺭﺓ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﻁﺒﻴﺔ ﻭﺍﻟﺼﺤﺔ
ﺍﻟﻌﺎﻤﺔ.
ﺍﻟﻬﺩﻑ :ﻟﺘﻘﺩﻴﺭ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺴﻜﺭ ﺍﻟﺩﻡ ﺍﻟﻌﺩﻴﻡ ﺍﻻﻋﺭﺍﺽ ﻭﺍﻻﺴﺒﺎﺏ ﺍﻟﺒﻴﺌﻴﺔ ﺫﺍﺕ ﺍﻟﻌﻼﻗﺔ ﻋﻨﺩ ﺍﻟﺒﺎﻟﻐﻴﻥ ﻟﻼﺼﺤﺎﺀ ﻀﺎﻫﺭﻴﺎ ﻤﻥ
ﻋﺎﻤﺔ ﺍﻟﻨﺎﺱ ﻤﻥ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ.
ﻤﻭﺍﺩ ﻭ ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺍﺴﺘﻘﺼﻴﻨﺎ ﻤﻌﺩل ﺍﻨﺘﺸﺎﺭ ﻭﻋﻭﺍﻤل ﺍﻻﺨﻁﺎﺭ ﺍﻟﺒﻴﺌﻴﺔﺫﺍﺕ ﺍﻟﻌﻼﻗﺔ ﺒﻔﺭﻁ ﺴﻜﺭ ﺍﻟﺩﻡ ﺍﻟﻌﺩﻴﻡ ﺍﻻﻋﺭﺍﺽ ﻋﻨﺩ
 941ﺸﺨﺹ ﻤﻥ ﺍﻟﺒﺎﻟﻐﻴﻥ ﺍﻻﺼﺤﺎﺀ ﻀﺎﻫﺭﻴﺎ ﻤﻥ ﺴﻜﺎﻥ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ .ﺍﻟﻔﺌﺔ ﺍﻟﻤﺴﺘﻬﺩﻓﺔ ﺍﻟﺘﻲ ﺘﻡ ﺍﺨﺘﻴﺎﺭﻫﺎ ﻜﺎﻨﺕ ﻤﻥ ﺍﻗﺎﺭﺏ
ﺍﻟﻤﺭﻀﻰ ﺍﻟﺘﻲ ﺘﻡ ﺭﻭﻴﺘﻬﻡ ﻓﻲ ﺍﻟﻌﻴﺎﺩﺍﺕ ﺍﻟﺠﺭﺍﺤﻴﺔ ﺍﻟﺨﺎﺭﺠﻴﺔ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ ﺨﻼل ﻋﺎﻡ ﻭﺍﺤﺩ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻜﺎﻥ ﺍﻨﺘﺸﺎﺭ ﺩﺍﺀ ﺍﻟﺴﻜﺭ ﺍﻟﻐﻴﺭ ﻤﺸﺨﺹ ﺴﺎﺒﻘﺎ  %10.9ﻭﺍﺴﺘﺘﺒﺎﺏ ﺍﻟﺴﻜﺭ ﺍﻟﻀﻌﻴﻑ )ﻗﻠﺔ ﺘﺤﻤل ﺍﻟﺴﻜﺭ ﺍﻟﻀﻌﻴﻑ
ﻭﺍﻟﺴﻜﺭ ﺍﻟﺼﺎﺌﻡ ﺍﻟﻀﻌﻴﻑ(  . %14.3ﻨﺴﺒﺔ ﻋﺎﻟﻴﺔ ﻤﻥ ﺍﻟﻨﺎﺱ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺯﻴﺎﺩﺓ ﺍﻟﻭﺯﻥ  %69.2ﻭﺍﻨﻌﺩﺍﻡ ﺍﻟﻨﺸﺎﻁ ﺍﻟﺒﺩﻨﻲ
 %67.7ﻭﺜﻠﺜﻬﻡ ﺘﻘﺭﻴﺒﺎ  %33.0ﻜﺎﻥ ﻟﺩﻴﻬﻡ ﺘﺎﺭﻴﺦ ﻋﺎﺌﻠﻲ ﻟﺩﺍﺀ ﺍﻟﺴﻜﺭ ,ﺍﻥ ﻤﻌﺩل ﺍﻨﺘﺸﺎﺭ ﻗﻠﺔ ﺘﺤﻤل ﺍﻟﺴﻜﺭ ﻜﺎﻥ ﺍﻋﻠﻰ ﻋﻨﺩ
ﺍﻻﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﻟﺩﻴﻬﻡ ﺘﺎﺭﻴﺦ ﻋﺎﺌﻠﻲ ﻟﺩﺍﺀ ﺍﻟﺴﻜﺭ  %36.1ﻭﻋﻨﺩ ﻋﺩﻴﻤﻲ ﺍﻟﻨﺸﺎﻁ ﺍﻟﻁﺒﻴﻌﻲ  %32.5ﻭﺍﻟﻤﺘﺯﻭﺠﻭﻥ
%28.9ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﺫﻴﻥ ﻟﻴﺱ ﻟﺩﻴﻬﻡ ﺘﺎﺭﻴﺦ ﻋﺎﺌﻠﻲ ﻟﺩﺍﺀ ﺍﻟﺴﻜﺭ  %19.9ﻭﺍﻟﺫﻴﻥ ﻟﺩﻴﻬﻡ ﻨﺸﺎﻁ ﺒﺩﻨﻲ  %10.2ﻭﻏﻴﺭ
ﺍﻟﻤﺘﺯﻭﺠﻴﻥ  %6.5ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ ) p=<0.01ﻟﺠﻤﻴﻊ ﺍﻻﻋﻤﺎﺭ(.
ﺍﻻﺴﺘﻨﺘﺎﺝ :ﺘﺅﻜﺩ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻤﺴﺘﺤﺼﻠﺔ ﻓﻲ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﺍﻋﻠﻰ ﻨﺴﺒﺔ ﻻﻨﺘﺸﺎﺭ ﻟﺩﺍﺀ ﺍﻟﺴﻜﺭ ﺍﻟﻌﺩﻴﻡ ﺍﻻﻋﺭﺍﺽ ﻭﻋﻭﺍﻤﻠﻬﺎ ﺍﻟﺨﻁﻴﺭﺓ
ﻟﺩﻯ ﺴﻜﺎﻥ ﺍﻟﻤﺘﺤﻀﺭﻴﻥ ﻟﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ.ﺘﻌﺘﺒﺭ ﺍﻟﻭﺭﺍﺜﺔ ﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﻤﻬﻤﺔ ﺒﻴﻨﻤﺎ ﺍﻟﺒﺩﺍﻨﺔ )ﺍﻟﺴﻤﻨﺔ( ﻭﺍﺴﻠﻭﺏ ﺤﻴﺎﺓ ﺍﻟﻌﺩﻴﻡ
ﺍﻟﺤﺭﻜﺔ ﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﺭﺌﻴﺴﻴﺔ.
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