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ABSTRACT 
 

Background: Cross-sectional data provide some evidence that circulating 25-
hydroxyvitamin D is inversely associated with metabolic syndrome components. Reported 
data in populations at high risk for type 2 diabetes mellitus (T2DM), however, are 
contradictory. In this study we measured 25-hydroxyvitamin D [25(OH) D], glucose, 
triglycerides, HDL-cholesterol and insulin in siblings of patients with T2DM. 
Methods: Body weight, height, waist circumference, blood pressure, glucose, insulin, 
triglycerides, HDL-cholesterol, and 25(OH) D were measured in 184 apparently healthy 
individuals, siblings of patients with T2 DM, with age range 20-40 years. Study participants 
were categorized into 2 groups: a metabolically obese, normal weight (MONW) group and 
non-MONW group. The association between   components of metabolic syndrome and serum 
25(OH) D levels was examined.  
Results: Participants categorized as MONW group were 155(84.2%) ,exhibited lower serum 
25(OH) D levels than did the non-MONW (p<0.01). Significantly higher prevalence of 
vitamin D insufficiency (36.1% vs. 20.7%, p<0.05) and severe deficiency (8.4% vs. 3.5%, 
p<0.05) were found in MONW compared to non-MONW group. MONW group had higher 
mean age, body mass index and waist circumference than non-MONW group. MONW had 
also higher mean values for HMOA-IR, triglycerides, but lower HDL-cholesterol 
concentrations. In MONW group, negative correlations of 25(OH) D were observed with 
waist circumference and triglycerides (p<0.001 and P<0.01, respectively) and a positive 
correlation was observed with HDL-cholesterol (p=0.015) 
Conclusion: Our data showed a low vitamin D status among siblings of T2DM patients, 
particularly among MONW individuals, suggested that siblings of T2DM are at increased 
risk of future metabolic disease. 

Duhok Med J 2015; 9 (2): 1-9. 
Keywords: Vitamin D, siblings of diabetics, metabolic health status 
 

itamin D deficiency and lower 

concentrations of serum 25(OH) D 

might be associated with a higher risk of 

diabetes and glucose intolerance1,2. The 

relationship between vitamin D and 

metabolic health status is controversial. 

Several studies have reported that vitamin 

D may have protective effects against 

metabolic syndrome (MS)3,4, a condition 

that is highly prevalent in the world5. More 

* Professor of clinical Biochemistry; Department of Clinical Biochemistry, College of Medicine, University of 
Duhok, Duhok, Iraq. 

** Specialist, Teaching Laboratories, Azadi Teaching Hospital, Duhok, Iraq. 
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than 30 years ago, it was suggested that 

there are individuals who are not obese on 

the basis of body mass index, but who like 

people with overt obesity, are 

hyperinsulinemic with insulin-resistance 

(IR). They are predisposed to T2DM, 

hypertriglyceridemia, and premature 

coronary artery disease6,7. It is well 

established that first-degree relatives of 

T2DM patients are a high risk category for 

developing T2DM which may potentially 

be MONW individuals8.  

Vitamin D deficiency has recently been 

implicated as a possible risk factor in the 

etiology of numerous diseases, including 

diabetes9. Despite evidence suggestive of 

possible widespread vitamin D deficiency 

in Iraqi population10, attempts to assess 

vitamin D status in the first degree 

relatives of patients with T2DM have been 

few. Given this existing data, it is 

reasonable to hypothesize that low vitamin 

D status in siblings of patients with T2DM 

may predispose them to insulin resistance 

and metabolically unhealthy status.  

Reports on this issue are limited and the 

prevalence of this entity has not been 

established in the siblings of patients with 

T2DM who are inherently at high risk for 

T2DM. Therefore this preliminary study 

aimed to investigate whether vitamin D 

status is associated with metabolic health 

status in a sample of siblings of patients 

with T2DM in Duhok Diabetes Center 

(Duhok, Iraq). 

MATERIALS AND METHODS 

Study population 

Across-sectional study was carried out 

during the period from April to October 

2014.One hundred and eighty four 

apparently healthy subjects, siblings of 

patients with T2DM were included (87 

males and 97 females).. Protocol involved 

that: all patients diagnosed as T2DM or 

being treated as such who visited the 

Duhok Diabetes Center; during the period 

of the study (n=5783) were interviewed 

and informed about the nature of the study, 

and then asked to bring their siblings who 

are at the age range of 20-40 years in 

fasting state .At the beginning, a total of 

286 were participated in the study. After 

exclusion of 102 responders who were 

with BMI >27 or <20 Kg/m2 , non-fasting 

,and women with pregnancy, the reminders  

were enrolled in this study. The study 

protocol was approved by the ethical 

committee of the General Directorate of 

Health, and informed consent was obtained 

from all the participants at the start of 

study. 

Data Collection: Data were collected from 

subjects interviewed by special 

questionnaire form. Included data were 

demographic information about the 

individual (age and sex), personal history 

of DM., coronary heart disease (angina, 
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myocardial infarction), hypertension, 

weight gain (after 18 years in women, 21 

years in men), low birth weight (<2.5 Kg), 

and gestational DM. and menstrual 

irregularities (oligomenorrhea or 

amenorrhea) in women, and family history 

of T2DM, premature coronary heart 

disease (CHD), essential hypertension 

(<60 years) and hypertriglyceridemia.            

Then physical activity was assessed by 

asking about the physical activity (work, 

leisure, and travel) in a typical week. 

History of hypertension was defined as 

blood pressure > 140/90 mm Hg or being 

on an antihypertensive medication. Family 

history of premature CHD was defined as 

definite MI or sudden death in a first 

degree relative before 60 years of ages.  

MONW or non-MONW individual was 

define according to the scoring method for 

identifying an MONW individual 

represented by Ruderman et al8. The 

proposed scoring value for identifying an 

MONW individual was > 7.  

Anthropometric measurements 

Waist circumference (WC) was checked 

by using a plastic metric tape applied 

midway between the lower costal margin 

and the iliac crest. Body mass index (BMI) 

was calculated as weight in kilograms 

divided by height in meters squared. 

Resting  systolic  and  diastolic  blood 

pressure(BP)  was measured  by using  

random  zero sphygmomanometer and 

cuffs  appropriate  for arm size.  

Biochemical measurements 

Biochemical blood measurements were 

determined by a standard laboratory 

procedure using Cobas 6000. 

Roche/Hitachi. Serum concentration of 

insulin and 25(OH)D were  measured by 

enzyme linked immunosorbent assay 

(ELISA) method. The homoeostasis model 

assessment estimates insulin resistance 

(HOMA-IR) was calculated using the 

following formula (Glucose [mg/dl] × 

Insulin [uU/ml]) / 405. 

Assessment of vitamin D status 

Vitamin D status was assessed as follow: 

Severe vitamin D deficiency (serum 

25(OH) D <10 ng /ml), insufficiency (10-

29.9ng/ml), sufficient 30-150 ng/ml and 

toxic >150 µg /dl).A cut off point of < 

25ng/dl of 25(OH) D was used to classify 

individuals as on low vitamin D status. 

STATISTICAL ANALYSES 

All data was analyzed using the statistical 

package for Social Sciences (SPSS); 

version 21.0. Independent t-test was used 

to assess differences in serum analyte 

among groups. Categorical variables were 

analyzed by Chi square tests. 

RESULTS 

Subjects consisted of 87 men (47.3%) and 

97 women (52.7%), their mean age was 

28.9±5.21year and BMI 20-27Kg/m2 

(23.9±1.56). The prevalence of MONW 
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among the study subjects was 84.2% . The 

vitamin D status of all study subjects was: 

severe deficiency (7.6%), insufficiency 

(33.7%) and sufficient (58.7%). 

Table 1 shows the baseline characteristics 

of the study subjects. A significantly lower 

mean 25(OH) D level was found in the 

MONW group compared with non-

MONW group (P<0.01). As expected, the 

comparison between MONW and non-

MONW subjects showed higher frequency 

of some classical risk factors among 

siblings with MONW compared to non-

MONW.  

Table1- Baseline Characteristics of All Study Subjects 

Characteristics MONW non-MONW P-value 
 (n=155) (n=29)  
Age (years) 29.2±5.2 26.9± 4.7 <0.05 
Systolic BP (mmHg) 113.1± 9.3 112.3± 6.1 0.199 
Diastolic BP (mmHg) 74.3 ±7.7 72.5± 7.0 0.294 
BMI (Kg/m2) 24.0± 1.7 22.8 ±1.6 <0.01 
Waist Circumference (cm) 87.2 ±7.6 75.8±8.7 <0.05 
Fasting serum glucose (mg/dl) 102.1 ±17.8 99.2± 12.3 <0.05 
Serum insulin (uIU/ml) 7.42±4.12 6.32±3.71 <0.05 
HOMA-IR 1.87±0.42 1.54±0.08 < 0.01 
Triglycerides (mg/dl) 146±39.9 78.6±35.7 < 0.01 
HDL-Cholesterol (mg/dl) 43.5±12.0 47.8±13.1 <0.05 
25(OH) D(ng/ml) 35.8±19.3 44.4± 22.3 < 0.05 

 

The Prevalence of vitamin D and metabolic abnormalities in MONW and non-MONW 

subjects is presented in Table 2.  Significantly higher prevalence of low vitamin D status 

[(25(OH) D <25 ng/ml] (29.6% vs. 17.2%; OR 2.81, p= 0.05) was observed in MONW group 

compared to those with non-MONW. MONW group showed a higher prevalence of vitamin 

D insufficiency (36.1% vs. 20.7%; OR 2.16, p<0.05), and severe vitamin D deficiency (8.4% 

vs. 3.5%; OR 2.56, p<0.05) than non- MONW group. MONW group had higher mean age, 

BMI, WC than non-MONW group. MONW had also higher mean values for HMOA-IR, 

triglycerides, but lower HDL-ch concentrations 

Table 2- Prevalence of vitamin D and metabolic abnormalities in MONW and non-MONW subjects 
MONW (n=155)    non-MONW (n=29) 

Variable n   (%) n  (%) OR p-value* 
Waist Circumference  (cm)     
male>86.4, female71.1 99(63.8) 3(10.3) 15.3 <0.001 
Blood Pressure>140/90 (mmHg) 11(7.1) 3(10.3) 0.66 0.21 
Glucose>110(mg/dl) 31(20.0) 3(10.3) 1.28 0.09 
Triglyceride>150(mg/dl) 48(30.9) 1(3.4) 12.5 <0.001 
HDL-ch <35(mg/dl) 39(25.1) 5(17.2) 1.60 <0.05 
25(OH) D <25(ng/ml) 46(29.6) 5(17.2) 2.81  
Vitamin D status     
25(OH) D <10 (ng/ml) 13(8.4) 1(3.5) 2.56 <0.05 
25(OH) D 10-29.9(ng/ml) 56(36.1) 6(20.7) 2.16 <0.05 
25(OH) D 30-150(ng/ml) 86(55.5) 22(75.8) 0.39 <0.05 

*Chi-square test 
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The relationship between 25(OH) D and metabolic syndrome components in MONW and 

non-MONW groups is presented in Table 3. On using the Spearman’s correlation coefficient 

(P), the results in MONW group showed, 25(OH) D correlated negatively with WC and 

triglycerides (p<0.001, p<0.01).However, in the non-MONW group, no significant 

correlation was found. 

Table 3: Spearman’s correlation coefficient (p) between 25(OH) D and metabolic syndrome components 
in MONW and non-MONW subjects. 

Variable MONW non-MONW 
 P                       p             P                                       p 
WC -0.612 <0.001 0.182 0.139 
BP -0.08 0.712 -0.131 0.351 
Glucose -0.075 0.682 0.193 0.146 
Triglycerides -0.551 <0.01 0.212 0.273 
HDL-cholesterol 0.452 0.015 0.159 0.224 

 

DISCUSSION 

This study has provided definitive 

evidence that siblings of patients with T 2 

DM had low vitamin D status. The best 

relationship of low 25(OH) D levels was 

with obesity waist circumference, and 

hypertriglyceridemia. It is noteworthy that 

41.3% appear at risk for vitamin D 

insufficiency or severe deficiency and 

most of them were MONW individuals. 

Several metabolic abnormalities are 

associated with vitamin D status. Of these, 

insulin resistance, T2DM and obesity are 

with the most marked negative effect on 

serum 25(OH) D concentrations 11 

.Hence, vitamin D status may associate 

with metabolic unhealthy status in those 

with positive family history of DM.. In this 

study, lower concentrations of serum 

25(OH) D and high prevalence of low 

vitamin D among MONW siblings is of 

potential concern and ever reported 

widely. In fact, this study confirms that 

low vitamin D status (serum 25(OH) D 

<25 ng/ml) is highly associated with the 

metabolically unhealthy status in siblings. 

It is noteworthy that the  prevalence  of  

MONW  individuals  among  the  siblings 

of  patients with T 2 DM    was   84.2 % 

and most of these individuals  (63.8%) was  

with obesity waist circumference (>86.4 

cm  for males, and >71.1 cm for females). 

Moreover, they had higher means of 

HOMA-IR than non-MONW group, while 

the level of serum 25(OH) D was lower in 

those with high levels of triglycerides. 

Thus, this observation implied more 

susceptibility to low vitamin D status 

among MONW group, and reflect the 

association between vitamin D status and 

the high prevalence of MONW individuals 

among siblings of T2DM patients. This is 

in resonance with a study carried out by 

Liu,2005 3 as well as with a separate 

study, in which Reis and coworkers 12 
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reported a strong inverse relationship 

between 25(OH) D levels and prevalent 

metabolic syndrome that is independent of 

important confounders. The mechanism(s) 

by which low vitamin D could be 

associated with MS remain to be 

elucidated. A research among humans 

suggests that low 25(OH) D levels are 

associated with glucose intolerance and 

insulin resistance 13. However, our finding  

is a positive step towards further research 

to determine if vitamin D supplementation 

in siblings of patients with T2DM may 

reduce the risk of developing diabetes, this 

withstanding  that  34/184(18.5%) of the 

study siblings was pre-diabetes or 

diabetes(FBG>110 mg/dl) and 26.6% had 

hypertriglyceridemia . 

There have been reports of prevalence of 

MONW in general population, which 

ranges from 5-45%. But, however none of 

these reports directly related the 

prevalence of MONW among siblings of 

patients with T2DM Thus, we carried out 

this cross-sectional study on three 

identities; MONW, vitamin D, and siblings 

of patients with T2DM. The prevalence of 

metabolic abnormalities for MONW was 

significantly higher than that of non-

MONW. For example, MONW individuals 

had higher mean age, body mass index, 

obesity waist circumference than non-

MONW group. MONW individuals had 

also higher mean values of serum 

triglycerides, but lower HDL-cholesterol 

and serum 25(OH) D concentrations. This 

finding agrees with trials performed in 

general population 14as well as in our 

population 15 

This study has few limitations, first we 

conducted this present study in Duhok 

Diabetes Center which is a health facility 

and health facility based studies are more 

likely to be biased than population based 

randomized studies regarding sampling. 

Second, our study is a cross-sectional 

study and a cross-sectional analysis has 

limitations as research methodology as it 

lacks follow up so the data presented are 

less likely to be representative of the 

general population actual data and of the 

same individual at other times. Third, 

some of the variables present in the study 

were depending on history taking and this 

carries an inherent risk of bias. Despite 

these limitations, our descriptive study 

interpreted with suitable caution can offer 

some useful insight to complement the 

data from the forthcoming studies using 

randomization 

CONCLUSIONS 

A low vitamin D status is present in one 

third of the siblings of patients with 

T2DM, particularly among MONW 

individuals; this finding may have clinical 

implications due to the increased risk of 

future metabolic disease. A large 

prospective study is needed to confirm our 
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observation, and experimental data may 

further elucidate the biological mechanism 

of the associations. 
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  الخالصة
  

  حالة الفيتامين د وملف الشذوذ االيضية بين اقارب مرضى السكري من النوع الثاني
  
  

 في الدم له عالقة عكسية مع D (OH) 25اسة مقطعية زودت بمعلومات مشهودة بأن مستوى  در :االهدافالخلفية و 
المعلومات المدونة في المجتمعات التي لديها نسبة خطورة اعلى للنوع الثاني من مرض . محتويات المتالزمة االيضية

 HDLكوليسترول ال, الشحوم الثالثية, الكلوكوز, D (OH) 25في هذه الدراسة تم قياس  . تناقضية, مع ذلك, السكري
  .واالنسولين  في اقارب مرضى السكري من النوع الثاني

 ، الشحوم الثالثية، االنسولين، الكلوكوز، ضغط الدم، محيط الخصر، االرتفاع، تم قياس وزن الجسم:طرق البحث
 مع عمر ، مرضى السكري من النوع الثاني اقارب، افراد أصحاء ظاهرياً ١٨٤ في D (OH) 25 وHDLـكوليسترول ال

 اوزانهم طبيعية ،يضياً أمجموعة السمناء : المشاركين في هذه الدراسة تم تقسيمهم الى مجموعتين.  سنة٤٠-٢٠يتراوح بين 
)MONW (ومجموعة الــ)non-MONW .(25ت المتالزمة االيضية ومستوى الـتم فحص العالقة بين محتويا (OH) D 

  .في الدم
) non-MONW(أقل من مجموعة الــ D (OH) 25 بينوا مستوى ،(%84.2) 155كانوا ) MONW( مجموعة الــ:ائجالنت

)p<0.01 .( 25أعلى من عدم كفاية الــوجد بشكل ملحوظ نسبة انتشار (OH) D) 36.1% vs. 20.7%, P<0.05 (
كان ). non-MONW(جموعة الــمقارنة بم) MONW(ــفي مجموعة ال) vs. 3.5%, P<0.05 %8.4(والنقص الشديد 
 مؤشر كتلة الجسم ومحيط ،للعمربالنسبة ) non-MONW(معدل قيمة اعلى من بمجموعة الــ) MONW(ــلدى مجموعة ال

 قيمة اقل  ولكن معدل، الشحوم الثالثية،HOMA-IRللــ) MONW(ــعلى في مجموعة الأ وكذلك معدل قيمة ،الخصر
 مع الشحوم الثالثية D (OH) 25لوحظ عالقة عكسية للــ) MONW(ـمجموعة الفي .  HDLبالنسبة لكوليسترول الــ

  ). P=0.015 (HDL ــوعالقة طردية مع كوليسترول ال)  على التواليP<0.01 وP<0.001(ومحيط الخصر
 فرادأ بين  وخصوصاً ، معلوماتنا وضحت حالة فيتامين د اقل بين اقارب مرضى السكري من النوع الثاني:ستنتاجاال
  .يضية مستقبالً على لالمراض األأ مما يقترح بأن اقارب مرضى السكري من النوع الثاني لديهم نسبة خطورة ،MONWــال
  
  



 

10 
 

BLOOD  LEAD AND ORAL  HEALTH STATUS AMONG  SECONDARY...

 
BLOOD  LEAD AND ORAL  HEALTH STATUS AMONG  SECONDARY SCHOOL  

STUDENTS  IN DUHOK, KURDISTAN REGION, IRAQ 
 

ALI H. AL-DOSKY* 
 

 
Submitted 11 March 2015; accepted 1 July 2015 
 

ABSTRACT 
 

Background and objective: It has long been believed that air, water and place have a direct 
bearing on human health. In recent years there has been growing interest in understanding the 
exact role played by lead on oral health status. The wide inconsistencies about the subject and 
the paucity of local studies in this context mandated the conduct of this study. The objective 
was to investigate the relationship of blood lead with oral health status. 
Methods: A cross sectional designs enrolling eight secondary schools in Duhok city has been 
adapted from 15th April to 15th June 2013. The sample comprised 280 (188 males and 92 
females) apparently healthy students aged 18-23yrs. A questionnaire was used to obtain 
information on age, gender, drug history, acute and chronic illness. This was followed by 
clinical dental examination to assess two standard oral health indices, namely, Decayed, 
Missing, Filled Surfaces (DMFS) and gingival index (GI) for each student.  
Results: The mean blood lead was (4.4 ± 1.8 µg/dl), the value was higher in males  than in 
females (p < 0.001).The mean DMFS was higher in females than in males (12.08 ± 5.52  vs. 
10.37 ± 5.84  P <0.05), respectively while  the mean GI was higher in males than in females 
(0.94 ± 0.77 vs. 0.49 ± 0.58  p < 0.001), respectively. Blood  lead  was  positively  correlated  
with  both DMFS and  GI, the correlation was stronger with GI scores (r = 0.832,p<0.001) 
than with DMFS scores(r = 0.543, p < 0.001), 
Conclusions: Different levels of blood lead relate variably to oral health status. Blood Lead 
correlates positively with both DMFS and GI scores. 

Duhok Med J 2015; 9 (2): 10-17. 
Keywords: Blood lead, Oral health 
 

nvironmental contamination from 

heavy metals has been a matter of 

great concern in many countries for several 

decades. Various epidemiological studies 

have shown that the occurrence of dental 

decay varies from one country   to another 

and from one region to another in the same 

country.1 Tissues of the oral cavity may be 

affected by toxic agents through systemic 

exposure as poisoning with heavy metals 

e.g. lead. Teeth, periodontal tissue, lips, 

tongue, mucous membrane, salivary glands 

and jaw bones may be affected depending 

on the type of exposure.2,3 Lead is one of 

the most toxic elements which may cause 

acute, sub acute or chronic poisoning 

through environmental or occupational 

exposure.4 

Lead is present in water, air and soil. From 

there, they may be taken up into plants, 

accumulate in the human  food chain and  

affect  humans health.5,6 Lead is one of the 

first discovered and most widely used 

metal in human history and one of the 

most commonly encountered metal in the 

environment.7 

*Lecturer,Department of Clinical Biochemistry, College of Medicine, University Of Duhok, Kurdistan Region,
Iraq Correspondence to Ali H. Al-Dosky   Email : Alidohuk@yahoo.com 
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METHODS 

The study was conducted at Duhok city 

which lies in the far north–west of Iraq and 

forms the western city in Iraqi Kurdistan 

Region. A cross sectional  study  design 

was conducted  on 280 secondary schools 

students (188 males and 92 females). The 

period of data collection extended from 

15th April-15th June 2013.. Exclusion 

Criteria included history of any systemic 

disease, current treatment, the presence of 

fixed or removable orthodontic appliance 

in the mouth   or other  appliances. A study 

questionnaire was designed to obtain 

information on age, gender, medical 

history and drug history. The clinical 

dental examination took place during 

school hours in the classroom on 

comfortable chair, the intra oral 

examination was performed for all 

students to assess the main outcome 

measures, namely, (DMFS) and (GI).  

Clinical examination 

The clinical examination took place during 

school hours in the classroom on 

comfortable chair.  The ultimate goal of 

clinical examination was to assess main 

outcome measures, namely (DMFS) and 

(GI). Examiner reliability in calculating 

both DMFS and GI indices was assessed 

with a sample of fifteen subjects, the 

results showed no statistically significant 

difference neither for DMFS nor for GI.  

(p = 0.75 and p = 0.63) respectively (Table 

1) .Blood samples have been collected and 

blood lead was estimated for all students8  

Statistical analyses were performed using 

SPSS software. The results were then 

tabulated and statistical significance was 

inferred at P < 0.05. 

Table1: Summary Statistics Assessing 
Measurement Reliability of DMFS 
and GI Values   

P 

value* 

 Mean 

DMFS 

No. Examiner 

11.2 20.3 15 Investigator 0.75 

9.73 18.8 15 Specialist 

P 

value* 

SD Mean  GI   

0.46 0.37 15 Investigator 0.63 

0.35 0.28 15 Specialist 

* Based on paired t- test 

 

RESULTS 

Those aged 18 years of the study sample 

constituted the biggest proportion 

(51.43%). Student's age ranged between 18 

and 23 years with a mean of 19.16 ±1.49. 

Their blood lead ranged from 2.0-8.9 

μg/dL with a mean of 4.4+1.8). A 

significant different in blood lead level, 

were found between males and females. 

The mean blood lead in males was 5.2 

μg/dL compared to 3.16 μg/dL  in females, 

p ˂ 0.001( Table 2 ). Assessment of DMFS 

scores revealed higher mean values in 

females than in males (12.08 vs. 10.37, p= 

0.02) respectively (Table 3). Assessment 

of Gingival Index scores revealed higher 

mean values in males than in females (0.94 

vs. 0.49 p ˂ 0.001) respectively. (Table 4). 

In both males and females, DMFS score 

levels gets worse as blood lead increases. ( 

r = 0.543;  p ˂ 0.001).As shown in  Table 

5 and Figure1.In both males and females, 

gingival index gets worse as blood lead 

increases, r=0.832, p<0.001(Table 6 and 

figure 2). 
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Table 2: Age, gender and Blood Lead level of the study sample 

Age Minimum Maximum Mean Standard Deviation 

18 23 19.16 1.49 

2.0 8.9 4.40 1.80 

Male Female 

m (SD) m (SD) 
Independent t  test p. value 

Blood  Lead    μg/dL 

5.2    (1.78) 3.16    (1.05) 0.396 ˂ 0.001 
 

Table 3:  Study Sample by DMFS and Gender               

Female Male p. value  * 

 m (SD) No. (%) m (SD) No. (%) 

Total 
No (%) DMFS 

0 (0.0) 4 (2.2) 4 (1.4) 0 

9 (9.8) 39 (20.7) 48 (17.2) 1-5 

33 (35.9) 65 (34.5) 98 (35) 6-10 

29 (31.5) 46 (24.5) 75 (26.8) 11-15 

12 (13.0) 22 (11.7) 34 (12.1) 16-20 

 

 

0.02 

 

 

12.08 (5.52) 

 

9 (9.8) 

 
 

10.37 (5.84) 

12 (6.4) 21 (7.5) ˃20 

* Based on Independent t test. 
 

Table 4: Study Sample by Gingival Index and Gender 

Female Male p. value * 

 m (SD) No. (%) m (SD) No. (%) 

Total 
No. (%) GI 

15 
(16.3) 

28 
(14.9) 

43 
(15.4) 

Healthy 
( 0 ) 

54 
(58.7) 107 (56.9) 161 

(57.5) 
Mild 
( 0.1 - 1 ) 

20 
(21.7) 

42 
(22.3) 62 (22.1) Moderate 

( 1.1 - 2 ) 

 

 

 

˂ 0.001 

 

 

 

0.49 

(0.58) 

3 
(3.3) 

 
 
 

0.94 
(0.77) 

 

11 
(5.9) 

14 
(5) 

Severe 
(2.1 - 3 ) 

* Based on Independent t test 
 

Table 5: DMFS by Gender and Blood Lead 

Male Female 
DMFS 

Total 

No (%)  

No. (%) 

Blood  lead     

m (SD) 

 

No. (%) 

Blood lead 

m (SD) 

p. value* 

0 4 (1.4) 4 (2.2) 3.9 (0.35) 0 (0.0) NA NA 

1—5 48 (17.2) 39 (20.7) 3.89 (0.31) 9 (9.8) 2.23 (0.39) ˂ 0.001 

6—10 98 (35) 65 (34.5) 3.88 (0.29) 33 (35.9) 2.88 (0.76) ˂ 0.001 

11—15 75 (26.8) 46 (24.5) 5.69 (1.99) 29 (31.5) 2.93 (1.01) ˂ 0.001 

16—20 34 (12.1) 22 (11.7) 7.66 (0.45) 12 (13.0) 4.03 (0.93) ˂ 0.001 

>20 21 (7.5) 12 (6.4) 7.75 (0.55) 9 (9.8) 4.64 (0.45) ˂ 0.001 

*Based on Independent t test. 
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Figure 1: Correlation between DMFS Scores and Blood Lead Pearson Correlation Coefficient ( r  0.543 ;   

p ˂ 0.001) 

 

Table 6: Gingival Index by Gender and Blood Lead 

Male Female  

GI  

 

Total 

No. (%) 
 

No. (%) 

Blood lead 

m (SD) 

 

No. (%) 

Blood lead 

m (SD) 

p. value* 

Healthy 

(0) 
43 (15.4) 28 (14.9) 3.86 (0.30) 15 (16.3) 2.66 (0.98) ˂ 0.001 

Mild 

(0.1- 1) 
161 (57.5) 107 (56.9) 4.08 (0.86) 54 (58.7) 2.83 (0.85) ˂ 0.001 

Moderate 

(1.1- 2) 
62 (22.1) 42 (22.3) 7.43 (1.10) 20 (21.7) 4.29 (0.64) ˂ 0.001 

Severe 

(2.1 – 3) 
14 (5) 11 (5.9) 7.82 (0.64) 3 (3.3) 4.03 (1.19) ˂ 0.001 

* Based on Independent t test. 

 

 
Figure 2: Correlation between Gingival Index and Blood Lead Pearson Correlation Coefficient (r 0.832; p 

˂ 0.001) 
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DISCUSSION 

Dental  caries  and  periodontal  diseases  

are  one  of  the  most  global  oral  health  

problems  and most  prevalent  disease .9 

There are many factors  that can  cause  

dental  caries  and  the  environment  plays  

an important  role in  the  health of oral 

cavity. 10 Heavy metals can be present  in 

significant concentrations  which affect the 

oral health of both adults and children.11 

For  many  reasons Duhok city may 

present  a higher level  of  lead  

contamination than other regions of  

Duhok  Governorate and  therefore,  has  a 

probable  over  exposure  to the metal, 

considering that  there  are large  numbers 

of  vehicles  and  electric  generators 

coinciding with the widespread  use of 

leaded petrol. In addition, the  

geographical   location of   the city   between  

 two  mountains  and  the location of  

industrial workshops  within the  city  

center  contribute  to an increased  lead 

exposure12.This gender difference may be 

attributed to the increased outdoor activity 

and cigarettes smoking applicable to males 

. Increase  in  blood  lead level  could  play 

a role in increasing the incidence of dental  

caries for many reasons since dental 

tissues such as teeth are very  hard ,  

allowing the heavy metals to be 

incorporated and stored in it.13 Lead also 

has the ability to inhibit calcium uptake, 

lead ions replace calcium and phosphorus 

in bone minerals and, therefore, weaken 

the tooth.14 The present study showed a 

moderate positive correlation between 

blood lead level and DMFS scores. 

Increase in blood lead level was associated 

with an  increase  in  DMFS score which  

was  statistically significant (r = 0.543 p ˂ 

0.001). The  effect of  blood lead  on 

gingival  health  was  also studied  and the 

results showed a strong positive  

correlation  between  gingival  index  and 

blood lead. Increase  in blood  lead level 

correlates  well with increase  in  GI  score  

giving a correlation coefficient (r) of 0.832 

with high statistical significance (p ˂ 

0.001). Increase   in  blood lead level  could  

 play a role in gingivitis  since it affects  

the  development and function   of   salivary  

 glands and  thus  affecting  the  ability  of 

the  gland to produce  adequate  amounts  

of saliva which, in turn, leads to  reduction  

in washing activity and increases  bacteria   

and   plaque.15 

In conclusion, our study has demonstrated 

that the mean blood Lead was higher in 

males than in females. Blood lead was  

positively correlated with both DMFS  and 

GI, the correlation being stronger  with  GI  

than with  DMFS.  
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  الخالصة
  

  أقليم كوردستان العراق-تقدير الرصاص كمؤشر للحالة الصحية للفم لدى طلبة المدارس الثانوية في دهوك

  
  

في السنوات . نساناعتقد منذ فترة طويلة أن الهواء والماء والمكان له تاثير مباشر على صحة اال :االهدافالخلفية و 
وبسبب التناقضات الواسعة حول هذا . صحة الفم واألسنانق للرصاص على الدقي  بفهم الدوراالهتماماالخيرة ازداد 

تهدف الدراسة الى تحري عالقة االرصاص بصحة . سات المحلية في هذا السياق تم أجراء هذه الدراسةالموضوع وندرة الدرا
 .الفم واالسنان
 نيسان الى ١٥التصميم المقطعي بضم ثمانية مدارس ثانوية في مدينة دهوك بالفترة من  الدراسة اعتمدت :المواد والطرق

وبأعمارتراوحت )  ناثإ ٩٢ ، ذكور١٨٨( ظاهريا االصحاء الطلبة  من)٢٨٠( وقد شملت عينة البحث ٢٠١٣ حزيران ١٥
ة  سابقة  للدكتور علي كان معلوما من خالل دراس الطالب لجميعان مستوى الرصاص في الدم .عاما ) ٢٣-١٨(بين 

االدوية  األمراض السابقة و ،الجنس، تم تنظيم أستمارة أستبيان للحصول على المعلومات المتعلقة بالعمر. حسين احمد 
ومؤشر ) DMFS(المستخدمة تال ذلك فحص للفم واالسنان لتحديد مؤشر  تسوس وقلع وحشوة  االسطح لألسنان الدائمية 

  .            لكل طالب ) GI( صحة اللثة 
 وكان منه في االناث أعلى لدى الذكور وكانت القيمة) g/dlµ 1.8 ± 4.4 ( كانان مستوى الرصاص في الدم: النتائج

أعلى لدى االناث منه في الذكور  ) DMFS (مؤشركان معدل .  ) p ˂ 0.001 (معنوياين بمستوى احصائي التب
 دالة صحة اللثة مؤشربينما كان )  p = 0.02(وبمستوى احصائي معنوي ) 5.84 ± 10.37  مقابل5.52 ± 12.08(
)GI (0.77 ± 0.94 على لدى الذكور منه في االناثأ)   (بمستوى احصائي عالي المعنوية و ) 0.5 ± 0.49مقابلp  ˂

 مؤشر وكانت العالقة اقوى مع  )DMFS, GI(مؤشري ان نسبة الرصاص في الدم كانت تتوافق ايجابيا مع  ).  0.001
GI   )٠.٨ r =  ( مؤشرمنها مع  DMFS) ٠.٥r =                  .(  

يرتبط الرصاص . كل متغاير مع الحالة الصحية للفم ان المستويات المختلفة للرصاص في الدم تترابط بش: االستنتاجات
  . وفقا لعالقة موجبةGI)(في الدم  بشكل اساسي بمؤشر 
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ABSTRACT 
 

Background and objectives: After civil war in Syria and Islamic state invasion of Northern 
Iraqi areas, high number of Iraqi internally displaced persons and Syrian refugees arrived to 
Iraqi Kurdistan, including children who constitute more than half of population. The impact 
of psychological trauma among them is likely high, but little has been reported on traumatic 
experiences among these two groups in the area they first escaped to, apart from children and 
adolescents who have been reported in other articles. This article reports the traumatic events 
that adults were able to describe during a short screening.  
Methods A community based cross-sectional survey was conducted at Khanke and Domiz 2 
camps in Kurdistan region of Iraq in May and June, 2015. Sample size collection yielded 822 
adults of Iraqi internally displaced persons and 820 adults of Syrian refugees and the 
participants were determined randomly. Harvard Trauma Questionnaire was used to 
determine exposure to psycho-traumas.   
Results Multiple sever traumatic events were reported in both groups. Mild traumatization is 
common in Syrian refugees and sever one is more in Iraqi internally displaced persons. 
Violence due to belongingness, separation, emotional violence, threats, and starvation were 
more experienced by Iraqi displaced people. Physical violence, and beating to head were 
more common in refugees. Combat situation, murder, and sexual violence were similar in 
both groups.  
Conclusions Internally displaced people and refugees experienced multiple traumatic events 
with high levels and different types. There are huge needs in mental health among survivors. 
These findings have important implications for the planning and implementation of mental 
health promotion and treatment programs for resettled internally displaced persons and 
refugees and those who work with them. 

Duhok Med J 2015; 9 (2): 18-33. 
Keywords: Traumatic, Internally displaced, Refugees. 
 

rmed conflicts, wars, and associated 

displacement affect large numbers of 

people in the world.1 Some war survivors 

are displaced within the borders of their 

countries as internally displaced persons 

(IDPs), while others are displaced to other 

countries as refugees.2 Internal conflicts 

causing forced displacement of non-

combatant populations are a common 

global occurrence.3  

Worldwide, the number of refugees 

defined narrowly by the refugee 

convention, as individuals who have been 

forcibly displaced outside their native 

countries is estimated to be about 13 

million in 2002.4 The UN high 

commissioner for refugees (UNHCR) 

reported in 2014 that the total number of 

refugees worldwide exceeded 50 million 

for the first time since World War II. The 
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recent increases were largely due to the 

Syrian civil war. During the same year, 

one million refugees were registered by 

UNHCR, most of them headed to the 

surrounding countries including Iraqi 

Kurdistan due to the instability in north 

eastern Syria caused by Islamic state of 

Iraq and Syria (ISIS).5 

Northern Iraq has witnessed a chain of 

dramatic political and military 

developments in the last year that have 

thrown the entire region into a vortex. It is 

estimated that since the Islamic State (IS; 

formerly ISIS)’s takeover of Mosul on 

June 10, 2014, northern Iraq has seen a 

population displacement. The majority of 

those recently displaced belong to the main 

religious and ethnic minorities of the 

region including Yezidis. On August 3, 

2014, IS militants attacked and conquered 

the town of Sinjar, approximately fifty 

miles south of the southernmost point 

controlled by the Kurdistan Regional 

Government (KRG).6 Attacks by IS 

militants designed to kill Yezidi men and 

kidnap their women and children, some of 

whom were sold as sex-slaves in the 

markets in IS controlled cities in Iraq and 

Syria.7 Prolonged exposure to the extreme 

temperatures on the mountain resulted in 

many deaths from thirst, hunger, and 

disease, mainly among children and the 

elderly.8 

Psychological trauma and posttraumatic 

stress disorder (PTSD) in displaced 

population remained understudied in areas 

of first they escaped to partly due to the 

difficulty in gathering clinically 

informative data during times of 

humanitarian crises. Little has been 

reported on traumatic experiences on such 

group apart from children and adolescents 

who have been reported in other articles.9, 

10 KRG together with some non-

governmental organizations (NGOs) are 

taking the responsibility for the health 

needs of IDPs and refugees including 

mental issues.  

The purpose of this study is to investigate 

the traumatic events experienced by the 

adult populations among the Iraqi IDPs 

and Syrian refugees settled in refugee 

camps in Iraqi Kurdistan. 

 

METHODS 

Study setting and design 

A community based cross-sectional survey 

with 822 adults of Iraqi IDPs and 820 

adults of Syrian refugees was conducted in 

May and June, 2015 at Khanke and Domiz 

2 camps in Kurdistan region of Iraq. 

Khanke camp is 20 km west to Duhok city, 

situated in Khanke town (with a population 

of 23 000). About 60 000 IDPs are 

currently accommodated in the camp, 

mostly from Sinjar. Domiz 2 camp is 

located 20 Km southwest of Duhok 4 km 

south Domiz town containing 20 000 

refugees from Syria. 

Data were collected by face to face 

interviews and the socio-demographic 

characters were assessed using a semi-

structured questionnaire. The quantities 

and qualities of trauma and torture were 

assessment by Harvard Trauma 

Questionnaire (HTQ). Interviews were 

carried out by 6 psychosocial workers 

trained on the study tools in 5 days full 

time course.  
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Target population and sample size 

determination 

According to statistics gained from the 

DOH, about 800,000 Yezidi IDPs (more 

than 50% being children and adolescents) 

are living in the camps and unfinished 

buildings and schools inside and around 

Duhok city. IDPs in Khanke camp and 

Syrian refugees in Domiz 2 camp were 

chosen to participate in this study.  

This study was conducted from 15th of 

April, 2015 until 15th of June, 2015. For 

each camp, the minimum required sample 

is 800 using the following formula: 

Initial sample size (n): The equation for 

calculating sample size is as follows 

       Z2 p(1-p) 
n  = ــــــــــــــــــــــــــــــ 
     e2  
According to this formula: (z) is the 

critical standard score, for 1 tailed 

hypothesis test, it’s the value for which the 

cumulative probability is 1-alpha (alpha is 

significance level). (p) is population 

proportion. (e) is margin of error which is 

the maximum difference between the 

observed sample mean and the true value 

of population mean.11,12 This equation is 

estimated 10% non- response rate. A 

registry of tents and the eligible adults 

living in each tent were asked to be 

provided from the camp administration 

and they were enlisted in excel file.  

Initially, a simple random sampling 

technique was utilized to draw the 

minimum number tents per camp to be 

visited. After selection of tents, one 

eligible adult was selected again from each 

tent using simple random sampling 

method. 

 

Study instruments 

A questionnaire was designed to measure 

the socio-demographic characteristics of 

IDPs and refugees capable of identifying 

the gender, age, marital status, religion, 

nationality, educational level, work status, 

original residence, duration of being in the 

camp, number of family members, and 

past psychiatric history of client and of 

family members. To measure traumatic 

experiences Harvard Trauma 

Questionnaire was used; a checklist is 

written by the Harvard Program in refugee 

trauma, it’s similar in design to the 

Hopkins Symptom Checklist-25 (HSCL-

25).13 

It inquires about a variety of trauma 

events, as well as the emotional symptoms 

considered to be uniquely associated with 

trauma. Currently, there are six versions of 

this questionnaire. Part I contain 17 

traumatic life events and has been 

expanded in later versions to contain 

between 46 and 82 events. Part II and Part 

III are open-ended questions about injury, 

and Part IV consists of 30 trauma 

symptom items. Part V is determining the 

torture history.  

In this study we included only trauma 

events that IDPs and refugees were likely 

to have experienced and respondents were 

to indicate ‘yes’ or ‘no’ depending on 

experience during the conflict. 

Validity of the research tools was done 

after getting agreement from the scientific 

and ethical committees by presenting the 

instruments to three specialist psychiatrists 

to review them and getting feedbacks then 

reliability also done by interviewing 100 

persons from both camps and then re-
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interview them by other interviewers after 

4 days. The interviewers used Kurdish 

version for those who speak Kurdish and 

Arabic version for those speaking Arabic 

language. While Arabic translation was 

derived from the Iraqi-Arabic version of 

HTQ, the kurdish one was obtained by 

Duhok University linguistics from college 

of arts/ Kurdish and English departments 

who translated and retranslated the 

instrument.  

Ethical considerations 

Approval was taken from the scientific and 

ethical committees of Faculty of Medical 

Sciences/ University of Duhok and the 

Directorate of Health in Duhok (DOH). 

Informed written consents were obtained 

from each participant and information 

leaflets provided and explained by the 

interviewers.  

Data entry and analysis 

Data were entered into excel sheets. 

Descriptive statistics were used in 

summarizing the data like frequencies, 

proportions, tables,..etc. All data were 

analyzed using the Statistical Package for 

Social Science (SPSS) version 19 software 

package. Significance of association 

between various factors was assessed 

using the Chi square test, and differences 

were assessed by paired t test. Level of 

statistical significance was set at < 0.05 

and highly significant was at < 0.001.  

RESULTS 

The mean age of participants in IDP group 

is 33.8 years (SD= 12.7, median= 31, 

range=77, minimum value=18, and 

maximum value= 95) and in that of 

refugees group is 33.6 years old (SD= 

10.8, median= 31, range= 60, minimum 

value=18, and maximum value= 78). Table 

1 shows that more participants from both 

groups are young ages (70.1%) and 

(74.9%) in IDPs and refugees respectively, 

then the middle age groups and lastly 

elderly people are few constituting only 

(2.6%) and (0.7%) of participants. There 

were more males in IDP sample (56.4%) 

and more females in Syrian sample 

(61.7%). Most of Syrian refugees were 

married (91.6%) but the singles were more 

in the IDP sample than in refugees 161 

(20.1% vs 53 (6.5). Mean age of singles in 

the IDP group was 21.5 (SD= 4.1, 

median= 20, range= 22, minimum 

value=18, and maximum value= 40) and 

the mean age of singles in the refugees 

group was 24 (SD= 6.6, median= 23, 

range= 24, minimum value=18, and 

maximum value= 42). The IDPs were 

mostly of Yezidi religion (98.8%) while 

the Syrian refugees were mostly Muslims 

(99.6%). Most of participants in both 

groups have primary school education; 

very few have academic degrees and 

higher education and most of participants 

are unemployed. Few participants or 

members of their families have positive 

past psychiatric history. 
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Table 1: The socio-demographic characteristics of the participants (N=822 IDPs and 820 refugees) 

Character     IDPs N % Refugees N %  
Age   
Young (18-40 yr.)    564 (70.1%) 609 (74.9%) 
Middle age (40-64yr.)    220 (27.3%) 198 (24.4%) 
Elderly (>65yr.)    21 (2.6%) 6 (0.7%) 
Gender   
Female      354 (43.1%) 506 (61.7%) 
Male      464 (56.4%) 313 (38.2%) 
Marital status   
Single      161 (20.1%) 53 (6.5%) 
Married     622 (77.6%) 743 (91.6%) 
Divorced     3 (0.4%) 5 (0.6%) 
Widowed     16 (2%) 10 (1.2%) 
Religion   
Muslim     5 (0.6%) 817 (99.6%) 
Yezidi      812 (98.8%) 3 (0.4%) 
Christian     3 (0.4%) 0 (0%) 
Education   
Primary school    272 (59.4%) 308 (51%) 
Secondary school    162 (33.4%) 233 (38.6%) 
Academic degree    18 (3.9%) 59 (9.8%) 
Higher education    6 (1.3%) 4 (0.7%) 
Work status   
Unemployed     694 (86.2%) 728 (89%) 
Employed     111 (13.8%) 90 (11%) 
Past psychiatric history of participant   
Positive     32 (3.9%) 14 (1.7%) 
Negative     788 (96.1%) 804 (98.3%) 
Past psychiatric history of family member   
Positive     53 (6.3%) 18 (2.2%) 
Negative      763 (93.5%) 801 (97.8%) 

 

Information on sample exposure to 

traumatic events clarify that a majority of 

participants (69.2% - 94.4%) from both 

groups the Iraqi IDPs and Syrian refugees 

together reported experiencing the 

following traumas: forced to leave 

hometown and settle in other locality, 

expelled to flee city or country based on 

ancestral origin, religion, or sect, forced 

evacuation, confiscation, looting or 

destruction of personal property, lack of 

shelter, and forced to hide.  

Detailed information about traumatic 

experiences among the participants is 

shown in table 2. While confiscation, 

looting and destruction of personal 

property was the most common trauma 

experienced by IDPs reported by (96.5%) 

of them, Syrian refugees reported forced to 

leave hometown and settle in other country 

as the most common trauma experience in 

(93.4%) of them.  
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Table 2: Traumatic events experienced or witnessed among IDPs and refugees as assessed by HTQ. 
(N=822 IDPs and 820 refugees) 

Traumatic event IDPs N (%) Refugees N (%) P value 
Traumas more common in Iraqi IDPs    
Confiscation, looting or destruction 
of personal property 

793 (96.5%)
  

587 (71.6%) <0.001 

Expelled to flee city or country based on 
origin, religion, or sect  

771 (94%) 739 (90.1%) 0.003 ancestral  
 

Forced evacuation 771 (93.8%) 699 (85.2%) <0.001 
Lack of shelter 747 (91.1%) 456 (55.7%) <0.001 
Forced to hide 700 (85.4%) 435 (53.1%) <0.001 
Lack of food or water 640 (78%) 383 (46.7%) <0.001 
Oppressed because of ethnicity, or religion 519 (63.3%) 137 (16.7%) nationality,  <0.001 
Forced to change religion 338 (41.4%) 4 (0.5%) <0.001 
Disappearance, hostage or kidnapping 
relative or friend  

318 (38.9%) 99 (12.1%) of <0.001 

Murder or death of relative or friend due to 
violence  

219 (26.8%) 271 (33%) 0.006 

Witness rotting corpses 128 (15.7%) 77 (9.4%) <0.001 
Murder or death of family member due to 
violence 

114 (13.9%) 81 (9.9%) 0.01 

Disappearance, hostage or kidnapping 
family member 

110 (13.4%) 45 (5.5%) of  
<0.001 

Witness video films on violence to 
known persons or places 

50 (6.1%) 8 (1%) <0.001 

Forced separation from family  29 (3.5%) 10 (1.2%) 0.002 
Kidnapped 26 (3.2%) 10 (1.2%) 0.007 
Requested money instead of receiving 
person 

24 (2.9%) 5 (0.6%) kidnapped <0.001 

Traumas more common in Syrian refugees    
Witness shelling, burning, or razing of 
residential areas 

103 (12.7%) 202 (24.6%) <0.001 

Witness destructing religious shrine  124 (15.3%) 154 (18.8%) 0.006 
Witness murder 38 (4.6%) 141 (17.2%) <0.001 
Witness beating 29 (3.5%) 134 (16.3%) <0.001 
Present while searched home 18  (2.2%)  125 (15.2%) <0.001 
Serious physical injury of family member, 
friend or relative due to combat   

64 (7.8%) 110 (13.4%) <0.001 

Witness torture 23 (2.8%) 100 (12.2%) <0.001 
Imprisonment 24 (2.9%) 55 (6.7%) <0.001 
Other traumas    
Forced to leave hometown and settle in 
other country 

782 (95.4%) 766 (93.4%) 0.08 

Combat situation 391 (47.7%) 365 (44.5%) 0.18 
Searched 152 (18.6%) 148 (18%) 0.7 
Torture physical or psychological  91 (11.1%) 93 (11.4%) 0.8 
Ill health without medical care 45 (5.5%) 60 (7.3%) 0.13 
Witness mass execution of civilians 34 (4.2%) 45 (5.5%) 0.2 
Physically harmed 26 (3.2%) 36 (4.4%) 0.19 
Serious physical injury 19 (2.3%) 19 (2.3%) 0.9 
Forced labor 13 (1.6%) 12 (1.5%) 0.83 
Rape 9 (1.1%) 11 (1.3%) 0.7 
Other types of sexual abuse 9 (1.1%) 7 (0.9%) 0.6 
Forced to physical harm someone 3 (0.4%) 6 (0.7%) 0.3 
Witness chemical attacks 3 (0.4%) 9 (1.1)% 0.08 
Forced to betray someone 3 (0.4%) 7 (0.9%) 0.2 
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Regarding differences between traumatic 

events experienced in Iraqi IDPs and 

Syrian refugees it seems that IDPs, with a 

statistically high significant values 

(P<0.001), experienced more traumatic 

events than Syrian refugees in the 

following domains subsequently: 

oppressed because of ethnicity, nationality, 

or religion (63.3% vs 16.7%), forced to 

change religion (41.4% vs 0.5%), lack of 

shelter (91.1% vs 55.7%), forced to hide 

(85.4% vs 53.1%) and many other types of 

traumas as shown in table 2. In contrast to 

IDPs, the Syrian refugees experienced 

other types of traumas more than IDPs, 

with high significant values, subsequently: 

present while searched home (15.2% vs 

2.2%), witnessed beating (16.3% vs 3.5%), 

witnessed murder (17.2% vs 4.6%), and 

witnessed torture (12.2% vs 2.8%), 

imprisonment (6.7% vs 2.9%) and many 

other types of traumas clearly shown in 

table 2.  

There were no differences between both 

groups in exposure to some traumatic 

events like: forced to leave hometown and 

settle in other country (95.4% and 93.4%), 

Combat situation (47.7% and 44.5%), 

physical or psychological torture (11.1% 

and 11.4%), witnessed mass execution of 

civilians (4.2% and 5.55) and rape (1.1% 

and 1.3%) and sexual violence.  

Table 3 shows quantity of traumatic 

experiences among participants graded 

mildly traumatized when a person have 

reported only 1-10 traumatic events, 

moderately traumatized when the person 

experienced 11-20 traumatic events and 

severely traumatized when the person 

reported more than 20 traumatic events. 

The table shows that mild traumatization is 

more present in the refugee people 

(78.3%) and the moderate and severely 

traumatized persons are more present in 

the Iraqi IDP people (34.8%) and (1.1%) 

respectively. 

Table 3: Cumulative trauma events recorded 
among IDPs and refugees as assessed 
by HTQ. (N=822 IDPs and 820 
refugees) 

Severity 
N of 

traumas/
person 

IDPs N 
% 

Refugees 
N % 

Mildly 
traumatized 

0-10 526 
(64.1%) 

640 
(78.3%) 

Moderately 
traumatized 

11-20 286 
(34.8%) 

170 
(20.8%) 

Severely 
traumatized 

21-40 9 (1.1%) 7 (0.9%) 

 

Beating to head was more common among 

Syrian refugees (8.7%) comparing to the 

Iraqi IDPs (2.6%) as shown on table 4. 

Suffocation, strangulation, being near 

drowning also was present in both groups 

similarly but with low percentages. 

Starvation was highly prevalent in both 

groups but more common among Iraqi 

IDPs (92.2%). Becoming near death due to 

starvation was experienced again by Iraqi 

IDPs (62.7%) much more than Syrian 

refugees (4.3%). 

Table 4: Types of head injury and starvation 
experienced by IDPs and refugees 
(N=822 IDPs and 820 refugees) 

Item IDPs N 
% 

Refugees 
N % 

P 
value 

Beating to 
head 

21 (2.6 
%) 

71 (8.7%) <0.001 

Suffocation or 
strangulation 

6 (0.7%) 6 (0.7%) 1 

Near 
drowning 

3 (0.4%) 8 (1%) 0.1 

Others 7 (0.9%) 3 (0.4%) 0.2 
Starvation 756 

(92.2%) 
372 

(45.6%) 
<0.001 

Near death 
due to 
starvation 

515 
(62.7%) 

35 (4.3%) <0.001 
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Thirty four types of torture were present in 

both groups as shown in table 5. Refugees 

reported more torture types than Iraqi IDPs 

in the following domains: chained or tied 

(5% vs 1.9%), punched kicked or slapped 

(4.4% vs 1.3%), forced to stand on foot for 

long time (4.3% vs 1.1%) and many other 

torture kinds. 

Table 5 Torture history among IDPs and refugees as assessed by HTQ. (N=822 IDPs and 820 refugees) 

Torture types IDPs N (%) Refugees N (%) P value 

Forced to confess a crime 8 (1%) 25 (3%) 0.003 

Exposed to humiliation 13 (1.6%) 25 (3%) 0.04 

Blindfolded 10 (1.2%) 32 (3.9%) 0.001 

Forced to stand on foot for long time 9 (1.1%) 35 (4.3%) <0.001 

Chained or tied 16 (1.9%) 41 (5%) 0.001 

Placed in a small cage or container 3 (0.4%) 22 (2.7%) <0.001 

Placed in an isolation cell with no toilet 5 (0.6%) 21 (2.6%) 0.004 

Deprived from food and water 13 (1.6%) 24 (2.9%) 0.11 

Deprived of sleep 6 (0.1%) 24 (2.9%) 0.002 

Exposed to continuous loud noise 2 (0.2%) 10 (1.2%) 0.041 

Exposed to strong heat, burning 3 (0.4%) 10 (1.2%) 0.09 

Exposed to cold or rain 4 (0.5%) 14 (1.7%) 0.036 

Exposed to a dirty unhealthy condition 2 (0.2%) 10 (1.2%) 0.041 

Prevented from going to the W.C 4 (0.5%) 12 (1.5%) 0.08 

Prevented from ablution and prayer 4 (0.5%) 15 (1.8%) 0.024 

Forced to perform hard labor 5 (0.6%) 7 (0.9%) 0.513 

Suspended from the feet or hands 1 (0.1%) 12 (1.5%) 0.006 

Sexually abused or Raped 2 (0.2%) 2 (0.2%) 0.607 

Punched, kicked, or slapped 11 (1.3%) 36 (4.4%) 0.001 

Beaten of soles of the feet with cable or rod ) 7 (0.9% 20 (2.4%) 0.025 

Burned by cigarettes, electrical heater,.. 1 (0.1%) 10 (1.2%) 0.009 

Shocked by electric instrument 3 (0.4%) 10 (1.2%) 0.55 

Extraction fingernail or toenail 1 (0.1%) 1 (0.1%) 0.368 

Amputation of body parts 1 (0.1%) 2 (0.2%) 0.312 

Exposed to mock execution to create panic 3 (0.4%) 2 (0.2%) 0.333 

Forced to undress in front of people 2 (0.2%) 4 (0.5%) 0.264 

Forced to do different forms of humiliation ) 2 (0.2% 3 (0.4%) 0.333 

Head submerged in water near drowning 3 (0.4%) 7 (0.9%) 0.165 

Forced to participate in sexual assault 2 (0.2%) 1 (0.1%) 0.312 

Exposed to humiliating during eating 5 (0.6%) 12 (1.5%) 0.086 

Forced to talk dismissively of leaders 5 (0.6%) 11 (1.3%) 0.1  

Being forced to watch the sexual assault of people close to you   

(mother, wife, sister..etc) 2 (0.2%) 1 (0.1%) 0.189 

Made to witness other being tortured 5 (0.6%) 13 (1.6%) 0.061 

Forced to watch, listen or read political speeches     

of former government officials 2 (0.2%) 7 (0.9%) 0.055 
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DISCUSSION 

This study employed HTQ to investigate 

traumatic events and torture exposure 

among resettled Iraqi IDPs and Syrian 

refugees in Iraqi Kurdistan refugee camps.  

Contrary to the belief that stigma prevents 

refugees from discussing mental health 

distress, participants readily described 

complex conceptualizations of degrees of 

traumas and mental health distress 

informed by political context, traumas, 

symptoms, cultural idioms, and functional 

impairment.14  

Taking both groups the Iraqi IDPs and 

Syrian refugees together and looking to the 

common types of traumas, forced to leave 

hometown and settle in other locality 

(95.4% and 93.4% respectively) (Table 2) 

seems to be the most common traumatic 

experience which is greater a lot than the 

findings of other studies like study on 

conflict affected population in southern 

Sudan in which only (12.9%) of 

population displaced.15 This give us clue to 

the dangerousness of situation in the 

conflict areas both in Syria and Iraq . 

Regarding traumatic events experienced by 

Iraqi IDPs, the most common one was the 

confiscation, looting and destruction of 

personal property (96.5%) as shown in 

table 2. This was similar to what is 

documented in other studies like in IDPs 

of Kaduna, Northwestern Nigeria (96.1%) 

but, it was more than what is reported 

among IDPs in Northern Uganda in which 

the most common traumatic event was lack 

of food and water.16,17  This is because IS 

took people’s homes and used them for 

military purposes. The second most 

common traumatic event among IDPs was 

forced to leave hometown (95.4%) which 

is because the sample we took is a camp 

sample so they are mostly those who are 

obligated to leave their hometown to 

escape from the escalating violence. This 

is just similar to what IDPs in Kaduna 

reported (95.7%).16  The third common 

trauma was expelled to flee city or country 

based on origin and religion (94%) this is 

because most of IDPs are Yezidi religion 

in which IS are fighting them as they are 

their goal because they are not Muslims. 

The next common traumatic events were 

forced evacuation and lack of shelter 

(93.8% and 91.1%) which were more than 

what is reported among other IDP groups 

in the world like in Northern Uganda 

(77.3%), and in southern Sudan 

(13.1%).17,15,18 Lack of food and water was 

present in (78%) in Iraqi IDPs which again 

was similar to the findings of Bayard 

Roberts in his study on IDPs of Northern 

Uganda (89.9%) and is higher than what is 

reported by Taiwo L in his study in 

Kaduna IDPs (38.8%).17,16 This can be due 

to the fact that most IDPs stayed in 

mountains after their escaping from IS 

military forces and stayed days on the way 

walking until they reached safe places.  

The most common traumatic event among 

Syrian refugees was forced to leave 

hometown, flee country based on origin, 

religion or sect and forced evacuation 

(93.4%, 90.1% and 85.2%) as shown in 

table 2. The similar findings were obtained 

in a study on Iraqi refugees in which 

(81.9%) forced to flee country.19 Most of 

them they left their homes and their 

belonging materials so destruction of 

personal property found in (71.6%) of 
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refugees. Lack of shelter and food and 

water was present in (55.7% and 46.7%) of 

refugees and this was similar to the 

findings of Angela N et al on Mandaean 

adult refugees (48.4%) and is lesser than 

what is reported by Ree S et al article 

about traumas among west Papuan 

refugees resettled in Australia (88%) and 

among refugees in Uganda (83%).20,21  

Some specific traumatic experiences were 

quite different between IDPs and refugees 

as the difference was highly significant 

statistically. While most Iraqi IDPs 

experienced forced to change religion and 

oppressed because of ethnicity, nationality 

or religion (41.4% and 63.3%) shown in 

table 2, Syrian refugees reported only 

(0.5% and 16.7%). This was because most 

IDPs are of Yezidian religion which were 

ordered by IS to change their religion to 

Muslim at time of their invasion. These 

problems were not big among Syrian 

refugees. Iraqi refugees resettled in 

Australia most commonly reported being 

oppressed because of ethnicity, religion, or 

sect (69.9%).19 

Because the IS attacks on north Iraq areas 

were sudden in contrast to the Syrian civil 

war which was insidious so most Iraqi 

IDPs remain without shelter and housing 

for days until they reached camps. This 

made Iraqi IDPs to experience lack of 

shelter and housing more than Syrian 

refugees (91.1% vs 55.7%). These rates 

were a lot higher than other studies done 

on Mandaean adult refugees in Australia 

(30.6%).22     

Kidnapping and forced to hide were triple 

common in Iraqi IDPs (3.2% and 3.5%) 

than in Syrian refugees (1.2%) and the 

disappearance, hostage or kidnapping of 

family member, relative or friend more 

commonly happened in IDPs (13.4% and 

38.9%) than in refugees (5.3% and 12.1%). 

Similar rates of Kidnapping found in IDPs 

of Northern Uganda (43%).17  Lower rate 

of Kidnapping or loss found in Angela N 

et al study on Mandaean refugees 

(11.7%).22 Requested money instead of 

receiving kidnapped person was again 

most common in IDPs (2.9%) than in 

refugees (0.6%). Witnessed video films on 

violence to known individuals or places 

were more reported in Iraqi IDPs (6.1%) in 

contrast to Syrian refugees (1%). This is 

happened because IS usually video film 

their terrorist acts and violent events and 

distribute to media for the purpose of 

frightening more people.  

Comparing to Iraqi IDPs, Syrian refugees 

experienced some types of traumatic 

events much more. The following 

percentages are seen among refugee 

population versus IDP population 

regarding traumas like imprisonment 

(6.7% vs 2.9%), witnessed beating (16.3% 

vs 3.5%), witnessed murder (17.2% vs 

4.6%), witnessed torture (12.2% vs 2.8%) 

and present while searched home (15.2% 

vs 2.2%). Comparing to other studies 

imprisonment was more found among 

IDPs in Southern Sudan (13.7%), among 

IDPs of Northern Uganda (24.5%), among 

Mandaean refugees (21.3%).15,17,22 

Witnessed murder again was lesser than 

what is found in IDPs of Northern Uganda 

(64.3%) and Mnadaean refugees 

(28.2%).17,22  

All of this may be because IS uses mass 

killing in areas they invade so there are no 
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or few people are remaining to witness 

their violent acts. This is again clear in our 

findings where the murder or death of 

family member was more in IDPs 

comparing to refugees (13.9% vs 9.9%). 

But these percentages were quite lesser 

than what is found in a study among 

Tuareg refugees of a camp in Burkina Faso 

in whom (83%) of the surveyed subjects 

have one or more family members killed.23 

There are many traumatic events that have 

similar rates in both groups, like combat 

situation (47.7%) and (44.5%) in IDPs and 

refugees respectively which indicate that 

both groups were went at similar war 

conditions and they were similar to what is 

reported in IDPs of Southern Sudan 

(51.5%) and were more than in Northern 

Uganda IDPs who reported only (27.3%) 

and in Mandaean refugees (19.3%).17,22 Ill 

heath without access to medical care has 

similarly low evidence in both groups 

(5.5%) and (7.3%) in Iraqi IDPs and 

Syrian refugees respectively which may be 

because Kurdish Directorate of Health 

(DOH) sent medical care (mobile teams) to 

most areas of IDPs and refugees in a short 

period of time preventing people from 

suffering health problems as much as they 

can. This finding was lesser than the 

sufferings in Southern Sudan IDPs who 

reported (24.5%), in Mandaean refugees in 

Australia (31.4%), in Northern Uganda 

IDPs (65%) and west Papuan refugees 

(86%).15,22,17,20  

In contrary to the fact that Iraqi IDPs were 

exposed to rape, sexual harassment, and 

abuse, only (1.1%) of them reported these 

types of traumas and was the same level 

documented in Syrian refugees. It was 

similar to the rate found among IDPs in 

Kaduna, Northwestern Nigeria (1.7%), and 

in Australia Mandaean refugees (2.8%), 

and was different from the findings of 

Barth SK et al which clarify that (41%) of 

Iraqi women and (4%) of men veterans 

who served during operations of freedom 

reported sexual traumas.16,24,22 It’s again 

lesser to what is reported among IDPs of 

Northern Uganda (14.1%) and in IDPs of 

Southern Sudan (6.7%) were exposed to 

rape or sexual abuse.17,15 This lower 

reporting of sexual traumas in our study 

can be because of the fact that most of 

raped girls and women were in the hand of 

IS at time of conducting our study on one 

hand and because of stigma of talking 

about the sexual issues in the Yezidian 

conservative society on the other hand.  

Cumulative trauma events among Iraqi 

IDPs and Syrian refugees which are shown 

in table 3 demonstrate that both IDPs and 

refugees reported multiple and sever 

traumas. While mildly traumatized 

individuals are present more in the refugee 

group, the moderate and sever 

traumatization are more in the IDPs group. 

These findings are consistent to 

Schweitzer RD et al findings among 

Burmese refugees in Australia.25  

Traumas to head like beating the head 

were more common in Syrian refugees 

than in Iraqi IDPs (8.7% vs 2.6%) as 

shown in table 4. Both data were lower 

than what is reported by Keatley E et al 

(69%) and are higher than what is 

documented in the long-term Afghan 

refugees in Pakistan (1.8%).26,27 

Starvation and being near death by 

starvation were more common in Iraqi 
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IDPs (92.2% and 62.7%) than in Syrian 

refugees (45.6% and 4.3%) as shown in 

table 4. This finding was lower than the 

rate of Cambodian refugees who resettled 

in United States and experienced near 

death due to starvation (99%).28 

Different types of torture were experienced 

by both Iraqi IDPs and Syrian refugees. 

(Table 5) Those commonly reported by 

refugees were chained or tied, punched, 

kicked or slapped , forced to stand on foot 

for long time, blindfolded, and others. 

Similar findings were reported in resettled 

Karen refugees.29 

The present study has several limitations. 

Many Iraqi IDPs and Syrian refugees are 

living outside camps in rent houses, and 

unfinished building, that is why the camp 

population may be quietly not 

representative of all IDPs and refugees in 

the region. There is no much published 

information available concerning mental 

health of Yezidian community who are the 

main IDPs group in our study. Regarding 

refugees most of the males were working 

during the day time, which is the time of 

recruiting interviews, so although random 

sampling was used but females may be 

over representing in this sample 

Findings from this study have important 

clinical implications for those working 

with survivors of trauma and torture. 

Although the interviewers were originally 

psychosocial counselors and they were 

able to select cases of highly 

traumatization and refer them to the 

suitable mental health services in and out 

of camps, still there is urgent need for 

further research investigating the 

treatments beneficiary for those high 

percentages of traumatized victims in the 

IDP and refugee camps. 
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  الخالصة
  

  خبرات الحوادث الصدمية لدى النازحين العراقيين و الالجئين السوريين
  
  

د كبيرة  بعد الحرب األهلية في سوريا و إحتالل تنظيم داعش لمناطق شمال العراق، وصلت أعدا:خلفية وأهداف البحث
يعتبر تأثير الصدمة النفسية كبيرا على النازحين . الالجئين السوريين الى كردستان العراقمن النازحين العراقيين و 

تهدف هذه . توثيقه لدى هؤالء الناس في المنطقة التي هربوا اليها أوالوالالجئين، ولكن القليل من الحوادث الصدمية تم 
  .الدراسة إلى معرفة الحوادث الصدمية لدى النازحين والالجئين خالل فترة قصيرة

 في كردستان العراق في شهر مايس و تموز عام ٢ تمت الدراسة كمسح ميداني في مخيم خانكى و دوميز:طرق البحث
تم .  من الالجئين السوريين تم إختيارهم عشوائيا٨٢٠ بالغا من النازحين العراقيين و٨٢٢شملت عينة البحث . ٢٠١٥

  . إستعمال مقياس هارفارد لقياس الصدمات النفسية التي تعرضوا لها
 الصدمات النفسية الخفيفة كانت.  وجدت صدمات شديدة و متعددة لدى النازحين العراقيين و الالجئين السوريين:النتائج

أكثر الصدمات التي تعرض اليها النازحين . شائعة في الالجئين السوريين أما الشديدة فهي أكثر في النازحين العراقيين
ئين السوريين فهي أما في الالج. المجاعةل و العنف العاطفي والتهديدات و العنف بسبب الخلفية و اإلنفصا: العراقيين هي

العنف الجنسي فكانت متشابهة لدى لصدمات المتعلقة بحالة الحرب والقتال و  لبالنسبة. ضربات الرأسالعنف الجسدي و 
  . المجموعتين
 نستنتج من البحث أن النازحين العراقيين و الالجئين السوريين قد تعرضوا إلى حوادث صدمية متعددة :اإلستنتاج

النتائج لديها فوائد عديدة في تخطيط و هذه . هناك إحتياجات نفسية مهمة لدى الباقين. بمستويات عالية و أنواع مختلفة
تنفيذ برامج الصحة النفسية و العالج النفسي لمجاميع النازحين العراقيين و الالجئين السوريين و األشخاص العاملين في 

  .هذا المجال
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ABSTRACT 
 

Background and Objectives: Diabetes mellitus (DM) is an endocrine-metabolic disorder 
resulting from insulin insufficiency or dysfunction characterized by hyperglycemia associated 
with a series of macro and micro vascular complications. The aim of this study is to evaluate 
the impact of DM on lung functions and its association with inflammatory markers mainly 
serum C- reactive protein. 
Methods: This study involved 58 patients with DM and 30 apparently healthy subjects as 
controls. In addition to other laboratory assessments, pulmonary functions were carried out 
through measurement of FVC, FEV1 and FEV1/FVC ratio, using a computerized spirometer 
(SpiroLap III). 
 Results: Among diabetic patients 72.41% of them showed restrictive lung disease, and lung 
volumes (particularly in type I) represented by the means of FVC (2.43L) and FEV1 (2.32L) 
were significantly lower (p=0.03 & p=0.02 respectively) than those of controls (FVC=2.83L 
& FEV1=2.73L). No significant difference in FEV1/FVC ratio was found between them. In 
addition, restrictive lung disease in patients with positive diabetic complications was 
significantly higher (51.72% Vs 20.68%, p= 0.005) than those with negative complications. 
Restrictive lung disease was significantly higher in patients with poor glycemic control 
compared to those with fair and good control. 
Conclusion: Respiratory system of diabetic patients may undergo a dysfunction during the 
course of the disease represented by subclinical restrictive tendency and its severity become 
more intense particularly in diabetics with poor glycemic control which provide a clue to the 
idea that the Respiratory system, especially the lungs and respiratory muscles can be the 
target organs for diabetic complications. 
Keyword:  
 

Duhok Med J 2015; 9 (2): 34-43. 
Keywords: Diabetes mellitus, diabetic complications, pulmonary functions test. 
 

iabetes Mellitus (DM) is a mixture 

of metabolic and endocrine disorders 

and it is one of the major worldwide health 

problems nowadays characterized mainly 

by hyperglycemia associated with a 

dysregulation in carbohydrate, fat and 

protein metabolism that results from 

insufficient insulin secretion or function.1 

There are two main types of Diabetes 

Mellitus; type 1 diabetes mellitus and type 

2 diabetes mellitus. The first form is 

immune mediated disorder occurs as a 

result of autoimmune damage of β-cells in 

Langerhan's islets leading to a severe 

deficiency of insulin.2 Type 2 affects 

approximately 90% of diabetic populations 

usually after the fourth decade of age 

characterized by insulin resistance. 
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Although genetics plays a major role in the 

incidence of DM, environmental factors 

have influences as well, such as obesity, 

unhealthy diet, longevity…etc.3,4 Diabetes 

has been associated with a series of 

complications. Microvascular 

complications including diabetic 

retinopathy, nephropathy and neuropathy; 

whereas macrovascular complications such 

as coronary artery disease and peripheral 

vascular disease.5 

Lung diseases can be classified into two 

major categories; obstructive diseases that 

result from obstruction of the airway 

passage such as chronic obstructive 

pulmonary disease, whereas restrictive 

diseases involve fibrosis of interstitial lung 

tissue.6 Evaluation of pulmonary functions 

are performed using spirometry to 

differentiate between obstructive and 

restrictive diseases depending on 

FEV1/FVC ratio.7 A variety of research 

have been conducted in the context of 

diabetes complications but very few 

studies were performed examining the 

effects of diabetes on lung functions by 

estimating lung vital  capacities in diabetic 

patients compared with non diabetic 

controls. These studies concluded that both 

type 1 and type 2 diabetics develop a 

decline in lung functions particularly5 

years after the onset of the disease8,9 

although there is controversy in other 

studies.10 We hypothesized that, in 

addition to the ordinary complications that 

are developed as a result of diabetes, 

abnormalities in lung functions may be 

noticed as well, and accordingly this study 

was designed to evaluate pulmonary 

functions in diabetes mellitus to examine 

the above hypothesis.  

 

SUBJECTS AND STUDY DESIGN: 

This study was conducted in Duhok 

Diabetic Centre (D.D.C.) from March 

2013 to June 2013.  

Two groups were included in this study. 

The first group involved 58 randomly 

selected diabetic patients which is further 

subdivided into two subgroups. The first 

subgroup composed of 45 patients (16 

Males and 29 females) with type 2 

diabetes mellitus with their mean age ± SE 

of (44.6±1.07 years). The second subgroup 

consisted of 13 patients (8 Males and 5 

females) with type 1 diabetes mellitus 

(28.6±1.9 years). 

The second group comprised of 30 

apparently healthy subjects (19 male and 

11 female, average age of 38.9±1.49 

years). All members of this group 

underwent clinical and laboratory 

assessments by the researchers to confirm 

that they are free of diabetes or 

inflammatory conditions. The acquired 

data at study entry involved age, gender, 

height, weight, blood pressure, and 

patient's history including type and 

duration of diabetes mellitus, diabetic 

complications, respiratory problems, 

smoking habit as well as medications 

intake. Diabetes was defined by self-report 

of diabetes diagnosis or use of diabetes 

drug or if fasting plasma glucose 

>126mg/dl.11 

Patients were classified according to 

HbA1c % into three groups (good control 

< 6.5 %, fair control ≥ 6.5% - < 7.5%, poor 

control ≥7.5%).12 Diabetic patients of both 
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types were selected carefully using the 

previously mentioned diagnostic criteria. 

Then 10ml of blood sample was taken 

from both patients and controls, one part 

was sent for complete blood count and 

HbA1c %, another part was distributed 

into two tubes (EDTA containing tube to 

obtain plasma and plane tube to obtain 

serum). Centrifugation was done for each 

sample then plasma and serum were 

distributed into labeled epindorff tubes and 

frozen at -28Co till time of analysis.  

Pulmonary functions tests (FVC, FEV1 

and FVC/FEV1 ratio) and pulse rate were 

carried out using an instrument Spirolap III 

colour (a computerized Spirometer, 00155 

ROME-Italy). Patients were asked to take 

a rest for at least 15 minutes, then they 

were made to undergo pulmonary function 

test for three times at every 15 minutes 

interval. Mean of three measurements was 

taken into consideration. Quantitative 

determination of high sensitivity C-

reactive protein in human serum was done 

using hs-CRP ELISA Kit(from Monobind 

Inc./USA manufacture, 

www.monobind.com )  

Other biochemical tests like Fasting blood 

sugar were also measured in this study 

using chemical autoanalyzer. HbA1c 

percentage was estimated using 

commercial kit (StanbioGlycohemoglobin 

Pre-Fil procedure No. P350). All statistical 

analysis was computer assisted using SPSS 

version 18 (Statistical Package for Social 

Sciences). All the outcome quantitative 

variables were described by mean and SE 

(standard error), and the independent 

samples t- test was used to test statistical 

significance of difference in mean between 

two groups, while more than two groups 

one way ANOVA was used. The 

difference in proportion of population 

between two groups and more than two 

groups was assessed by chi-square test. P 

value less than the 0.05 level of 

significance was considered statistically 

significant.13 

 

RESULTS: 

Results showed highly significant 

increases in the mean HbA1c%, total 

W.B.C count, F.B.S hs-CRP in diabetic 

patients compared with control group, 

associated with significant decrease in Hb 

level in diabetic patients (table 1).  

Table 1: Comparison of blood hemoglobin, 
glucose, Total WBC count and C-
reactive protein between diabetic 
and control groups. 

Parameters 
Diabetics 
Mean ± 

SE 

Control 
Mean ± 

SE 

p 
value 

Hb g/dl 
13.61 ± 

0.22 
14.42 ± 

0.33 
p = 
0.04 

FBS mg/dl 177 ± 9.22 
98.9 ± 
1.39 

p = 
0.001 

HbA1c % 8.5 ± 0.3 
4.94 ± 
0.03 

p = 
0.001 

Total WBC 
cell/ml3 

8.15 ± 0.24 
6.83 ± 
0.31 

p = 
0.001 

hs-CRP 
mg/dl 

9.22 ± 0.23 
3.26 ± 

0.6 
p = 

0.001 

 

As it is shown in table 2, the mean level of 

both forced vital capacity (FVC) (2.43 Vs 

2.83) and forced expiratory volume during 

the first second (FEV1) (2.32 Vs 2.73) 

showed significant decreases in patient 

group compared to control (p=0.03 and 

p=0.02 respectively). On the other hand, 
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FEV1/FVC % and peak expiratory flow 

showed no significant alterations. 

 

Table 2: Comparison of Pulmonary function 
Parameters between diabetic and 
control groups 

Pulmonary 
functions 

Parameters 

Diabetics 
Mean ± 

SE 

Control 
Mean ± 

SE 

p 
value 

FVC    
(Liter) 

2.43 ± 0.09 
2.83 ± 
0.19 

p = 
0.03 

FEV1    
(Liter) 

2.32 ± 0.09 
2.73 ± 
0.16 

p = 
0.02 

FEV1 / 
FVC  % 

85.9 ± 0.73 
87.3 ± 
0.93 

p = 
0.3  

(NS) 

PEF  
(Liter) 

4.23 ± 0.18 
4.58 ± 
0.33 

p = 
0.3  

(NS) 

 

According to the results of pulmonary 

function test (PFT), 14 (24.13%) of 

patients revealed normal PFT, 2 (3.45%) 

showed obstructive lung disease, but the 

majority of patients 42 (72.41%) showed 

PFT consistent with restrictive lung 

disease (Table 3). Moreover, restrictive 

lung disease was significantly higher in 

diabetic patients with positive history of 

diabetic complications compared to those 

with negative complications (30 (51.72%) 

Vs 12 (20.68%), p= 0.005) (Table 4). 

Moreover, the patients with poor glycemic 

control showed a significant higher 

restrictive lung disease compared to those 

with fair & good control (51.72% Vs 

12.06% & 8.62% respectively, p= 0.001) 

(Table 5). According to the type of 

diabetes, restrictive lung disease were 

significantly higher in type I diabetes than 

type II (100% Vs 63.04%, p= 0.039) 

(Table 6). 

 

Table 3: Categories of patients according to 
results of pulmonary function test 
(PFT). 

Diabetics group 
No. = 58 

No. of 
patients 

% of 
patients 

Normal PFT 14 24.13 % 

Obstructive 2 3.45 % 

Restrictive 42 72.41 % 

 

Table 4: Comparison of pulmonary functions 
results according to the history of 
diabetic complications. 

Diabetes 
complications 

Normal 
PFT 

Obstructive Restrictive 

Positive 
complications 

No. = 
10 

17.24 
% 

No. = 1 
1.72 % 

No. = 30 
51.72 % 

Negative 
complications 

No. = 4 
6.89 % 

No. = 1 
1.72 % 

No. = 12 
20.68 % 

p value 
0.1 

(NS) 
1 (NS) 0.005 

 

Table 5: Comparison of pulmonary function 
tests according to glycemic control 
state. 

Glycemic 
control 
(No. = 

58) 

Normal 
PFT 

Obstructive Restrictive 

Good 
control 

No. = 5 
8.62 % 

Zero 
0 % 

No. = 5 
8.62 % 

Fair 
control 

No. = 2 
3.44 % 

No. = 1 
1.72 % 

No. = 7 
12.06 % 

Poor 
control 

No. = 7 
12.06 

% 

No. = 1 
1.72 % 

No. = 30 
51.72 % 

p value 
0.2 

(NS) 
1 (NS) 0.001 
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Table 6: Comparison of pulmonary function test 
according to the type of diabetes. 

Diabetes 
type 

(No. = 
58) 

Normal 
PFT 

Obstructive Restrictive 

Type I 
No. = 13 

Zero 
0 % 

Zero 
0 % 

No. = 13 
100 % 

Type II 
No. = 45 

No. = 14 
30.43 % 

No. = 2 
4.35 % 

No. = 29 
63.04 % 

p value   0.039 

 

DISCUSSION: 

Current results showed a highly significant 

elevation in the inflammatory markers (hs-

CRP and the total WBC count) in diabetic 

patients compared with control (p= 0.001). 

Such findings indicate that inflammation is 

enhanced in diabetes mellitus i.e. there is 

existence of systemic inflammation during 

the pathogenesis of diabetes which is 

triggered by hyperglycemia and this 

statement is strongly approved in previous 

studies.11,12,13 In addition, there is an 

association between glycemic status and 

systemic inflammation in diabetic 

patients.14.15 Previous literature indicated 

that hyperglycemia can be regarded as an 

inducer of the inflammatory response in 

lungs during diabetes.16 Histological 

examination of biopsies taken from 

streptozotocin induced diabetes rats 

showed alterations in the structure of inter 

alveolar septum, Clara cells and alveolar 

walls which revealed signs of 

inflammation in the basal laminae of 

alveoli and alveolar epithelia.17 Other 

studies showed an increase in intravascular 

macrophages suggesting the presence of 

inflammation.18,19 

Regarding pulmonary performance in 

diabetes, this study demonstrated a 

significant decrease in both FVC and 

FEV1, although the FEV1/FVC ratio was 

elevated and statistically not significant. 

Furthermore, majority of our diabetic 

patients revealed abnormal lung function 

test of restrictive type. Although there is 

controversy regarding the impact of 

diabetes on lung functions,20 previous 

studies support these findings regarding a 

remarkable reduction in pulmonary 

function parameters particularly FEV1 and 

FVC in diabetic subjects.21,22,23,24,25 In the 

current study, the restrictive lung disease 

was significantly higher in diabetic 

patients especially with those of poor 

glycemic control. The possible mechanism 

could be due to up regulation of systemic 

inflammation that may lead to pulmonary 

inflammation26, in addition to non 

enzymatic glycosylation resulting in 

destruction of connective tissue of the 

lung.23,27 In-vitro exposure of endothelial 

cells to high levels of glucose enhances 

inflammatory process by stimulating 

mitochondria to produce high levels of 

reactive oxygen species (ROS) which 

subsequently enhances inflammation.28,29 

In addition to the influences of diabetes on 

pulmonary functions, the data of this study 

confirmed that the diabetic patients who 

have positive complications are at high 

risk for developing pulmonary dysfunction 

particularly restrictive lung diseases. These 

data illustrate that pulmonary dysfunction 

in general may be considered one of the 

complications of diabetes.30,31,32,33 

Moreover, restrictive lung disease was 

significantly higher in type 1 diabetics 
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compared with type 2 (p=0.03); although, 

it has been found in both types. 

Accordingly, it can be concluded that 

patients with type I diabetes are more 

susceptible to restrictive disease than type 

2.  

In summary, it can be concluded that 

pulmonary dysfunction in general and 

restrictive lung diseases in particular may 

be considered another complication of 

diabetes specifically in type 1 diabetics 

which emphasize the idea that lungs being 

a target organ in diabetes. Therefore, it is 

suggested that diabetics and people who 

are at risk of developing diabetes should 

be subjected to pulmonary functions test as 

a screening test.    

    

REFERENCES: 

1. Shah A, Kanaya AM. Diabetes and 
associated complications in the South 
Asian population.  Curr Cardiol Rep. 
2014 ;16(5):476. doi: 10.1007/s11886-
014-0476-5. 

2. Alberti KG, Zimmet PZ. Definition, 
diagnosis and classification of 
diabetes mellitus and its 
complications. Part 1: diagnosis and 
classification of diabetes mellitus 
provisional report of a WHO 
consultation. Diabet Med. 
1998;15(7):539-53. 

3. Kuzuya T, Nakagawa S, Satoh J, 
Kanazawa Y, Iwamoto Y, Kobayashi 
M, Nanjo K et al. Report of the 
Committee on the classification and 
diagnostic criteria of diabetes mellitus. 
Diabetes Res Clin Pract. 2002; 
55(1):65-85. 

4. Ko GT, Chan JC, Yeung VT, Chow 
CC, Tsang LW, Li JK et al. Combined 
use of a fasting plasma glucose 

concentration and HbA1c or 
fructosamine predicts the likelihood of 
having diabetes in high-risk subjects. 
Diabetes Care. 1998; 21(8):1221-5. 

5. Colman PG1, Thomas DW, Zimmet 
PZ, Welborn TA, Garcia-Webb P, 
Moore MP. New classification and 
criteria for diagnosis of diabetes 
mellitus. The Australasian Working 
Party on Diagnostic Criteria for 
Diabetes Mellitus. N Z Med J. 1999. 
23;112 (1086):139-41. 

6. George S. Eisenbarth. Type I Diabetes 
Mellitus. N Engl J Med. 1986; 
314:1360-68. 

7. Giugliano D, Ceriello A, Paolisso G. 
Oxidative stress and diabetic vascular 
complications. Diabetes Care. 1996; 
19(3):257-67. 

8. American Diabetes Association. 
Diagnosis and Classification of 
Diabetes Mellitus. Diabetes Care. 
2008; 31. 

9. Pradhan D, Manson E, Rifai N, 
Buring E, Ridker M. C-Reactive 
protein, Interleukin 6 and Risk of 
Developing Type 2 Diabetes Mellitus. 
Journal of American Medical 
Association. 2001;286: 227-34.  

10. National Diabetes Data Group. 
Classification and diagnosis of 
Diabetes Mellitus and other 
Categories of Glucose Intolerance. 
Journal of Diabetes. 1979; 28: 1039-
57. 

11. King A, Buchanan T, Mainous A, 
Pearson W. C reactive protein and 
glycemic control in adults with 
diabetes. Diabetes Care. 2003; 26(5): 
1535-9.  

12. Souza J, Oliveira R, Blotta M, Coelho 
O. Serum Levels of Interleukin-6 (IL-
6), Interleukin-18 (IL-18) and C-
Reactive Protein (CRP) in Patients 



 

40 
 

IMPACT OF DIABETES MELLITUS ON PULMONARY FUNCTIONS TEST

with Type-2 Diabetes and Acute 
Coronary Syndrome without ST-
Segment Elevation. Arq Bras Cardiol. 
2008; 90(2) : 86-90.  

13. Tong P, Chan J. White Blood Cell 
Count Is Associated With Macro- and 
Microvascular Complications in 
Chinese Patients  with Type 2 
Diabetes. Diabetes Care. 2004; 
27:216–22.  

14. Preciado-Puga MC, Malacara JM, 
Fajardo-Araujo ME, Wröbel K, 
Wröbel K, Kornhauser-Araujo C et al. 
Markers of the Progression of 
Complications in Patients with Type 2 
Diabetes: A One-year Longitudinal 
Study. Exp Clin Endocrinol Diabetes. 
2014; 122(08): 484-90. 

15. Kalninova J, Jakus V, Glejtkova M, 
Kuracka L, Sandorova E. Impact of 
glycemic control on advanced 
glycation and inflammation in 
overweight and obese patients with 
type 2 diabetes mellitus. Bratisl Lek 
Listy. 2014;115(8):457-68. 

16. Strojek K, Ziora D, Sroczynski JW, 
Oklek K. Pulmonary complications of 
type 1 diabetic patients.Diabetologia 
1992;35:1173-6. 

17. Sandler M, Stewart R. Pulmonary 
function in young insulin-dependent 
diabetic subjects. Chest. 1986; 90: 5. 

18. Francisco V, Jorge H, Eduardo M, 
Angel G, Lopez L, Javier S, et at. 
Diabetes induces pulmonary artery 
endothelial dysfunction by NADPH 
oxidase induction. Am J Physiol Lung 
Cell Mol Physiol. 2008; 295: L727-
L32. 

19. Luiz J, Nélson K, Marilene P, 
Alexandre D, Norma P. Experimental 
diabetes mellitus: oxidative stress and 
changes in lung structure. J Bras 
Pneumol. 2009; 35(8):788-91. 

20. Haffner SM: Insulin resistance, 
inflammation and the prediabetic 
state. AmJ Cardiol. 2003; 18:18-26. 

21. Engstrom G, Hedblad B, Nilsson P, 
Wollmer P, Berglund G, Janzon L: 
Lung function, insulin resistance and 
incidence of cardiovascular disease: a 
longitudinal study. J Intern Med. 
2003; 253:574–81. 

22. Nishikawa T, Edelstein D, Du XL, 
Yamagishi S, Matsumura T, Kaneda 
Y, et at. Normalizing mitochondrial 
superoxide production blocks three 
pathways of hyperglycaemic damage. 
Nature. 2000; 404: 787–90. 

23. Shravya G, Sharan M, Hari B, Suresh 
M, Preetham J K, Mallikarjuna N. 
Deterioration of Pulmonary Functions 
in Type 2 Diabetes Mellitus. Journal 
of Pharmacy and Biological Sciences. 
(May-June 2012); 2278-3008 Vol. 1, 
Iss. 1: 39-43. 

24. Kanya DH , Nataraj S M , Devaraj H 
S. Correlation of duration of diabetes 
and pulmonary function tests in type 2 
diabetes mellitus patients. J Biol Med 
Res. 2011; 2(4): 1168 -70. 

25. Irfan M, Haque A, Awan H, Hussain 
S.  Pulmonary functions patient with 
diabetes mellitus. Lung India. 2011; 
28: 89-92. 

26. Kaparianos A, Argyropoulou E, 
Sampsonas F, Karkoulias K, Tsiamita 
M, Spiropoulos K. Chronic 
complications in diabetes mellitus. 
Chronic Respiratory Disease. 2008; 5: 
101–108. 

27. Shah SH, Sonawani P, Nahar P, 
Vaidya S, Salvi S. Pulmonary function 
tests in type 2 diabetes mellitus and 
their association with glycemic control 
and duration of the disease. Lung 
India. 2013; 30: 108-12. 



 

41 
 

Duhok Medical Journal                                                                                  Volume 9, Issue 2, 2015

28. Augusto L, Ross L, David S, Debbie 
D, Scott W. Lung function in type 2 
diabetes: the Normative Aging Study. 
Respiratory Medicine. (2005); 99: 
1583–90. 

29. Amal A , Gehan H , Mohamed A,  
Alaa R. Pulmonary function changes 
in diabetic lung. Egyptian Journal of 
Chest Diseases and Tuberculosis. 
(2013); 62: 513–7. 

30. Benbassat CA, Stern E, Kramer M, 
Lebzelter J, Blum I, Fink G. 
Pulmonary Function in Patients with 
Diabetes Mellitus. Am J Med Sci. 
2001; 322(3):127–32. 

31. Kaminsky DA. Spirometry and 
Diabetes; implications of reduced lung 
functions. Diabetes care. 2004; 
27(3):837-8. 

32. Gita S, Mohammad Kh, Nader R, 
Rokhsareh A, Mojtaba M. Alteration 
of pulmonary function in diabetic 
nephropathy. Journal of Diabetes & 
Metabolic Disorders. 2013; 12: 15. 

33. Michael G. Lung Dysfunction in 
Diabetes. Diabetes Care. June 2003; 
26(6):1915-8. 

 

 

 
 



 

42 
 

IMPACT OF DIABETES MELLITUS ON PULMONARY FUNCTIONS TEST

ón‚íq@@
@@

béï@æŽîŠbØ@ŠóÜ@Žõ‹Øó’@bäíi‡åÝi@bîŠóîŠbØ  
@@

@@

@@wäbàŠb÷@ì@ôØó“ŽïqZ@@@@@@@@@@@@@@@@@@ŽôØòíï’@l@Žõì@bä‹ØŠbØ@óä@bòìŠóè@ì@ôåïÜíäó÷@Žônb÷@bäíi‡åÝi@ŽõŠó ó÷ˆ@óØbå‹m@bØóï’í‚óä@Žõ‹Øó’@bäíi‡åÝi@
oïi†@a‡îóq@oŠì†@N@bäíia‡îóq@ŽõŠó ó÷@ênïi†@‰ŽîŠ†@ŽôØóîòìbà@íi@Žôï’í‚óä@ŽôÄ@bäíióèbØŠbiŠó@bî@ŠìŒ@bØòŠbàˆ@N@@

@ŽôåïÜíØóÄ@æŽïÙŽîŠZ@@@@@@ŠóÜ@ß@ça‡àb−ó÷@ómbè@óåïÜíØóÄ@Äó÷@UX@@@ì@Žõ‹Øó’@æŽï‚bä@SP@@@@ßìäíØ@bqì‹ @Ûòì@ßbàŠíä@æŽïóØ@@N@@õaŠòŠó
ôÄ‡Žïq@æŽïä‹ÙïÔbm@bäa‡àb−ó÷@~õïàì‹îbr@Žõàb÷@bŽî‹i@ç‹Ø@ómbè@çaì@íi@béï@æŽîŠbØ@bä‹ÙïÔbm@bäa‡àbªó÷@N@@

b−ó÷ãZ@@@@@@íØ@ç‹ØŠbî†@ŽôåïÜíØóÄ@μàb−ó÷@VX~X@E@@@@@@@@@@@@@@Ž¶@‹mŠaìˆ†@ò‡äóš@Äó÷@ôàò†@båîŠíi@l@ì@oïi‡Žïš@íi@‘óÐóäóäóm@Žõ‹Øó’@æŽï’í‚óä@ˆ
oŽï÷†NŽôîbéi@@FVC Žôqì‹ @†@@ìäíØ@ì@Žõ‹Øó’@@a†@ðÜIR~TS@ì@R~XSÜ@@H@Žîˆ@ßó †@ÚŽï÷@Òî‡Ü@@bïèa†ívÙIp=0.03@H@Žðîbéi@ì@FEV1@

Žôqì‹ †@äíØ@ì@Žõ‹Øó’@ì@a†@ðÜIR~SR@ì@R~WUÜ@@H@@Žîˆ@ßó †@ÚŽï÷@Òî‡Ü@bïèa†ívÙIp=0.02HŽîˆ@@ŽðÜói@L@@†@ÄbšŠói@bïèa†ívÙ
FEV1/FVC ´î†@ómbè@óä@a†@@Næîóè@q@ÛŠbiŠó@μ‚bä@ìó÷@bòìŠóè@~@@@@ò‹mŠaìˆ†@bØóîò‰Žî‹i@çaì@Óò‡Ü@‘óÐóäóäómIUQ~WR@HE

@@@@@@ñóä@ÛŠbiŠó@æćïî@ßó †@ŠòìaŠóiIRP~VX@HE@ïèa†ívÙžîˆ@l@@bIp=0.05@NH@@@@@@@@@@†@a†@bqì‹ @ìì†Šóè@aŠójÄbä†@óîóè@ÄbšŠói@bØóïèa†ívÙžîˆ@çbî†
@ì@a†@ðr@æćïØćì‹‚@ćðîbéiC-reactive proteinN@@

ãb−ó÷Šò†Z@@@@@@@@@@@@@@@ç‹ØŠbî†@ónŽï÷@bä@ôÙïåïÝØ@bÙćîŠ@l@ò‡äóš@Óó÷@ì@óîóè@ŽôóÐóäóäóm@ŽôØòŠíu@Žõ‹Øó’@æŽï‚bóä@æŽïéï@@N@båîŠíi@l@bòìŠóè
@@@̂†@ò‡äóš@Äó÷@ôàò†@@@@@@@@@@@@@båîŠíi@l@Žõ‹Øó’@bàóï‚bóä@ŽôØóïäbiŠíÔ@Ûòì@æmŠbàˆóè@ónŽïéi@oïi†@éï@íØ@æî‰Žïi@æîŠbØ†@ãó÷@bàìóÜ@oŽï÷†@Ž¶@‹mŠaì

ôàò†N@@

@@



 

43 
 

Duhok Medical Journal                                                                                  Volume 9, Issue 2, 2015

  الخالصة
  

  تأثير داء السكري على وظائف الرئة
  
  

داء السكري هو خلل افرازي ايضي ناتج عن قصور او غياب لوظيفة االنسولين  والذي يتمَيز بارتفاع فوق  :الخلفية
هدفنا هو تقييم اداء وظائف . الطبيعي لمستوى سكر الدم والمؤدي لسلسلة من المضاعفات لالوعية الدموية الكبيرة والدقيقة

  .االجهاز التنفسي في مرضى السكري و بيان العالقة بينهم
  طرق العمل

الرئوية  ُنّفذْت الوظائف.  شخص اصحاء من حيث المظهر ككونترول٣٠ مريضا بداء السكري و ٥٨تضمنت هذه الدراسة 
  (SpiroLap III). بإستعمال السبايروميتر الكمبيوتري   ،FEV 1 / FVCو نسبة  FVC، FEV 1 قياس خالل من

  : النتائج
 السكري يعانون من االمراض االتنفسية المحددة بحيث وجدت فروق من مرضى% ٦٨.٨اوضحت نتائج الدراسة ان 

على التوالي ) لتر٢.٨٣ و ٢.٤٣(السكري والضابطة  في مجموعتي داء FVCحيث كانت قيم . معنوية في حجوم الرئتين
ارق على التوالي وبف) لتر٢.٧٥ و ٢.٣٢(السكري والضابطة في مجموعتي داء FEV1 وقيم ) p= 0.03(وبفارق معنوي 

  . بين المجموعتينFVC / FEV1 بينما لم تظهر فروق معنوية في النسبة بين ) p= 0.02(معنوي 
كذلك كان نسبة مرضى السكري  من الذين لديهم مضاعفات المرض هم اكثر اصابة باالمراض االتنفسية المحددة بنسبة 

بينما وجدت نسبة ). p= 0.05(معنوي وبفارق %) ٢٠.٦٨( مقارنة باالخرين الذين ليس لديهم مضاعفات%) ٥١.٧٢(
االمراض االتنفسية المحددة اكثر حدوثا عند مرضى السكري غير المسيطرين على مستوى سكر الدم مقارنة مع الذين لديهم 

 )(كذلك وجود فروق معنوية بين المجموعتين في قيم عدد كريات الدم البيضاء ومؤشر االلتهاب . سيطرة متوسطة وجيدة
C-reactive proteinولصالح مجموعة مرضى السكري .  

  :االستنتاج
احجام رئَتي مرضى السكري قد تعاني اختالَال وظيفيا اثناء مرض السكري وهذا االختالل يتمثل في ااالنخفاض التدريجي 

مرضى الذين في ال خصوصاً  حّدة أكثرَ  تكون لقوة العضالت التنفسية وكفاءة الرئتين تحت السريري والغير مالحظ  وشدَِّتها
  مما يقودنا الى فكرة ان الرئتين يمكن ان تكونا هدفا لمضاعفات السكري, سكِر الدم  قلة السيطرة على مستوى عندهم
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ABSTRACT 
 

Background and Objectives : Stroke is one of the leading causes of death, which is known 
to be due to unstable plaques in the carotid vessels or stenosis of the carotid arteries , to 
detect carotid atherosclerosis in symptomatic patients with risk factors noninvasively using 
carotid Doppler ultrasonography . 
Patients and Methods:  A total of 66 patients, including 40 males and 26 females, aged 
between 37 and 89 years were assessed by carotid ultrasound, using grey scale, color, duplex 
and power Doppler. The stenosis, if present, was graded and characterized in detail in each of 
the enrolled patients.  
Results:  Grade 1 stenosis was the most common type  followed by grade 2; while  type 2 
plaques were the most frequent , followed by type 4 .  
Conclusions: Carotid Doppler is a valuable and non-invasive method for detecting carotid 
arterial stenosis, by providing valuable information about the plaques, their morphology, as 
well as the degree of stenosis. 

Duhok Med J 2015; 9 (2): 44-51. 
Keywords: carotid artery stenosis, stroke, plaque, Ultrasound. 
 

schemia as a consequence of flow 

limited stenosis is a known 

predisposing factor for stroke1.  It is 

known to be due to unstable plaques in the 

carotid vessels or stenosis caused by 

extensive atherosclerotis changes2, so early 

detection of these changes will reduce 

morbidity and mortality3. Grey scale 

Ultrasound (US) is useful in evaluation of 

the increased intima – media thickness and 

in helping detect plaques morphology4,5. 

The intima–media thickness, increases 

with age, with a mean of (0.4–1.02)6. 

Color Doppler US, on the other hand, is 

useful in evaluating the  pattern of blood 

flow, while pulsed wave US is useful in 

evaluating the flow and velocity indices, 

and degree of stenosis. Furthermore, 

power Doppler US is useful in detecting 

the remaining flow after severe stenosis. 

The frequently used method for plaque 

characterization as suggested by Zwiebel 

(2005)6 subdivides it into the following 

grades or types: 

Grade (type 1) is uniformly echolucent,  

grade (type 2) is predominantly echolucent, 

grade (type 3) is predominantly echogenic 

due to calcification, grade  (type 4)  is 

uniformly echogenic also due to 

calcification, while grade (type 5) is 

unclassified due to poor vascularization. 

To assess the  degree of stenosis, certain 

* Department of Radiology , Azadi teaching hospital  , Duhok 
** Lecturer of Radiology , Departement of Surgery ,College of Medicine ,University of Duhok  
Correspondace to Dr maysaloon  S Saeed, e.mail maysaloonshaman@gmail.com 
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criteria are used including:  the diameter of 

the vessel lumen, plaque characterization, 

peak systolic velocities (PSV), end 

diastolic velocities (EDV) values, to divide 

the stenosis into: mild, moderate and 

severe. 

Patients and methods: The current study is 

a descriptive cross sectional study, 

performed from June 1014 to February 

2015, at the radiology department of  

Azadi Teaching Hospital. Sixty six   

patients with an age range of 37 to 89 

years with symptoms of ischemic stroke 

were enrolled. Data were compared by the 

use of Chi- square test and Fisher's Exact 

test and a (p-value) of ˂ 0.05 was 

considered significant.  

A special questioner form was prepared 

including: age, sex, signs and symptoms, 

past history of ischemic changes, surgical 

and medical history. All  enrollees are 

examined by using grey scale, color, pulse 

and power Doppler (Siemens, Acuson 

X300).  PSV and EDV were measured by 

a high frequency waves (5–13MHZ), 

examining the common carotid artery 

(CCA), external carotid artery (ECA) and 

internal carotid artery (ICA), assessing the 

intima–media thickness, vascular diameter, 

grades of plaques characterization, 

percentage of the degree of stenosis. 

Power Doppler was used for the detection 

of residual string  flow in severe stenotic 

cases. 

RESULTS: 

A total of 66 patients seen  of whom 46 

had stroke, while 20 had transient 

Ischemic attacks (TIA). Our main focus 

was on patients with Stroke. The latter 

group had a mean age of 65.7 years +6.1, 

and included 26 males. Hypertension was 

the most common risk factor (84 .7%), 

followed by diabetes mellitus (45.6 %)   

Intima–media thickness (IMT): Twenty 

seven of the patients with stroke (58.7%) 

showed increase IMT which ranged 1-2 

mm, IMT of less than 1 mm was seen in 

18 patient. 

Number of Plaques: No plaques were 

observed in 7 patients, whereas they had 

been seen in 39 patients. The bulb area 

was the most common site for plaque 

location accounting for 79.5% (31 

patients), while the ICA plaques (proximal 

or mid segments) accounted for 20.5% (8 

patients) (Table 1). 

Table (1): Number and multiplicity of plaques 

No. of plagues 

in a patient 

No. of stroke 

patients 

% of 

patients 

None 7 15.2 

1 23 50 

2 or more 16 34.8 

Total 46 100 

 

Grading of Stenosis: Seven patients had no 

carotid artery stenosis accounted for 15.2% 

of stroke patients, five were females and 

two were males. The IMT ranged from 

0.8mm–1.4mm. Gray scale US showed no 

plaques in these patients. 

Nine patients showed bilateral stenosis, six 

were males and three were females. 

Bilateral infarction was seen in five of 

these patients, two males and three 

females. Six patients had grade I stenosis 

bilaterally, another three showed variable 

degrees of stenosis between the right and 

left ICA (Table 2,3). 
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Table (2): Age group and gender versus number of patients with unilateral stenosis 

Grade 

I 

Grade 

II 

Grade 

III 

Grade 

IV 

Grade 

V Age 

M F M F M F M F M F 

Total 

40-49 3          3 (10%) 

50-59 1 1 1        3 (10%) 

60-69 5 4    1   2  12 (40%) 

70-79 4 3 2     1   10 (33.3%) 

80-89  2         2 (6.7%) 

Total 13 10 3   1  1 2  30 (100%) 

 

Table  (3):  Age group and gender versus number patients with bilateral stenosis 

Grade of stenosis Grade of stenosis  

Age 

 

M Right Left 

 

F Right Left 

 

Total 

40-49        

50-59        

1 I I 
60-69 1 I I 

1 III I 
3(33.3%) 

3 I I 
70-79 

1 V II 
1 I I 5(55.6%) 

80-89 1 I II    1(11.1%) 

Total 6   3   9(100%) 

 

Grade I Stensosis (Less than 50 %) 

This was seen in 23 patients with unilateral 

stenosis, six patients with bilateral stenosis 

in both sides and two patients with 

bilateral stenosis in one side only (in one 

of them in the contra lateral side of 

infarction). 

These patients showed the PSV at the 

stenotic area of up to 110cm/s, EDV of up 

to 23.9cm/s as upper values and the ratio 

of the ICA /CCA PSV was up to 1.9 as an 

upper limit. 

The most common type of plaque in 

patients with grade one stenosis was type 

II (risky) accounting for 23 of plaques 

(59%) from total of 39 plaques that caused 

grade I stenosis.  

Type IV and type V (calcified) were seen 

in 2 plaques together accounting for 5 % 

(Table 2-4). 

Spectral broadening was seen at 25 % 

stenosis and above. 

Grade II Stenosis (50-69%) 

Total of 5 patients, 3 patients with 

unilateral stenosis and 2 patients with 

bilateral stenosis (in one of them in the 

contra lateral side of infarction). 

The PSV was seen up to 180 cm/s, EDV 

up to 60 cm/s and the ICA/CCA PSV ratio 

up to 3.8 as upper limits.  

The most common type of plaques were 

type I and type II plaques seen in 9 plagues 

(60 %) from total of 15 plaques that caused 
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grade II stenosis,  one plaque of type V 

was also detected (6.6%) (Table  2 ,3, 4 ). 

Color Doppler imaging showed narrowing 

of the stream of the blood flow with a 

filling defect and high velocity jet at the 

site of stenosis. The black spectral window 

was filled (broadened) due to the turbulent 

flow and variable velocities. 

Grade III Stenosis (70% to near occlusion) 

This was seen in two patients, one of them 

with unilateral stenosis and the other one 

with bilateral stenosis in the ipsilateral side 

of infarction. In both patients type II 

plaque was found (100%).  

The PSV was noticed up to 247cm/c, EDV 

of up to100 cm/c and the ratio of more 

than 4 as upper limits. Color Doppler 

imaging showed more narrowing of the 

steam of flow. Spectral wave form showed 

aliasing. Spectral broadening was very 

clear with filling of the whole spectral 

window. 

Grade IV Stenosis ( Near Occlusion)  

This was seen in one patient with 

unilateral stenosis (ipsilateral side of 

infarction). In this patient, type1 plaque 

(echolucent and risky) was found which 

was difficult to detect on gray scale (Table 

2-4). Color Doppler imaging showed a 

very narrow stream of flow (string sign), 

and  power Doppler helped more in the 

diagnosis. The PSV was 35cm/s 

 

Grade V Stenosis (Total Occlusion) 

This was seen in three patients, two with 

unilateral and one with bilateral stenosis in 

the ipsilateral side of infarction in all (table 

2-4).  

In these patients the lumens of the whole 

ICAs were filled with internal echoes, 

without detected flow on color, power 

Doppler imaging so the pulsed wave, even 

with low flow settings, there were reverse 

of flow on color Doppler imaging at the 

site of stenosis without detected flow 

beyond the obstruction. 

 

Table (4): Type of plaque versus degree of stenosis 

Type of plaque 

I II III IV V Percentage stenosis 

No. % No. % No % No. % No. % 
Total 

˂50 2 5.1 23 59 12 30.7 1 2.5 1 2.5 39 

50-69 5 33.3 4 26.6 2 13.3 3 20 1 6.6 15 

70 or more   2 100       2 

Near occlusion 1 100         1 

Total Occlusion 3 100         3 

 

Plaque Surface Type: Irregular plaques 

were observed in 22 patients (56.4%), 

smooth plaques in 11 (28.2%) and 

ulcerated plaques in 6 patients accounted 

for (15.4%). 

Eighteen out of 20 TIA patients (90%)  

showed carotid artery stenosis. Thus the 
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sensitivity of carotid Doppler in stroke and 

TIA were 84.7% and 90% respectively. 

Discussion: Thirty nine out of 46 stroke 

patients showed evidence of carotid artery 

stenosis while 7 patients showed none, 

thus the sensitivity of carotid Doppler was 

84.7 %which is nearly similar to that found 

by Rajesh and Tiwari (2013) which was 

84% in stroke patients.7 

In our study the mean IMT for stroke 

patients was 1.1 mm which was lower than 

that found by Rajesh and Tiwari (2013),  

which was 1.73 mm,  but higher than that 

found by Sahoo et al (2009) which was 

0.78 mm.7,8 

In our study 39 patients (84.7%) had 

plaques, which is similar to that reported 

by Rajesh and Tiwari (2013) at 84 % , but 

is higher than that reported by Al-Najim et 

al (2007) which was 63 % and  much 

higher than reported by sahoo et al (2009)   

at 30% .7-9 

Sixteen patients had multiple plaques , the 

CCA bulb was the most common type of 

plaque formation (79.5%), while ICA 

formed 20.5%. 

Irregular plaques were the most common 

type seen (56.4%) while smooth and 

ulcerated plaques were seen in 28.2% and 

15.4% respectively, these were similar to 

earlier studies7,10.  

Most of the plaques  (65%)  caused grade 

1 stenosis , this contradicts that reported by 

Rajesh and Tiwari (2013)  where 43% of 

plaques caused grade 2 , and of that of Al-

Najim et al (2007)  where  50% had grade 

3 and 4,  this may be explained by the facts  

that it is not necessary to find higher 

grades of stenosis as a primary cause of 

stroke, since the nature of the plaque itself  

(ulceration and heterogeneity of plaque) 

play as an important cause of stroke 

development, and secondly coexistence of 

atherosclerosis in the intra cranial cerebral 

arteries cannot be excluded. 

Stenosis of 70% and more (grade 3 and 

more) was observed in 10% of stroke 

patients, which is consistent with previous 

reports7. 

CONCLUSION: 

Doppler ultrasound of carotid arteries is 

valuable as a non-invasive, safe procedure 

which provides valuable information about 

the morphological and functional or 

hemodynamic status of the carotid vessels 

and may help determine the treatment 

protocol. Moreover, power doppler was 

quite valuable in detection of total 

occlusion of the carotid artery. 
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  الخالصة
  

   عن استخدام  السونر الملون لدى المرضى الذين يعانون من تضيق وانسداد الشريان السباتيةدراس
  
  
 ,السباتية نتيجة تراكم الترسبات الدهنية التي فيما بعد تكون اللوحات  أي تضيق أو انسداد في الشرايين: لخلفية واألهدافا

  .حياناً أتؤدي الى نقص تدفق الدم للدماغ وبالتالي حدوث الجلطة الدماغية التي ينتج عنها الموت أو االعاقة 
   .تشخيص مرض تصلب الشريان السباتيمهما في دورا  أمواج الدوبلر فوق الصوتية جهاز يلعب

اللوحات  السباتية وتحديد نوع الشرايين تحديد درجة تضيق و لتقييم مرضى الجلطة الدماغيةبأمواج الدوبلر فوق الصوتية
  .وبيان المعرضين لخطر االصابة بالمرض

 عن مرضى الجلطة ٢٠١٥  حتى شباط ٢٠١٤هذه دراسة مقطعية ووصفية تمت في حزيران  :ق البحثالمرضى وطر
تم فحص المرضى بأمواج الدوبلر فوق ). انثى ٢٦ -ذكر ٤٠(مريض ٦٦تضمنت الدراسة , ة الدماغية الدائمة والعابر 
  (Simens, Acuson X 300) .الصوتية باستعمال جهاز

التضيق من الدرجة ,ر شيوعااكث بالنسبة لمرضى الجلطة الدماغية الدائمة  وجد التضيق من الدرجة االولى والثانية: النتائج
كانت ) االكثر خطورة(اللوحات من النوع الثاني ، في مرضى الجلطة الدماغية الدائمة أكثر وجد بنسب متفاوتةالثالثة و 

في الجلطة الدماغية الدائمة والعابرة تبين أن ارتفاع ضغط الدم و يليه . األكثر شيوعافي مرضى الجلطة الدماغية الدائمة
  .كثر شيوعامرض السكر ا
لوحظ من الدراسة الحالية أن ألمواج الدوبلر فوق الصوتية دور مهم في تشخيص مرض تصلب الشريان : االستنتاجات

  .السباتي
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ABSTRACT 
 

Background: Diabetes mellitus has become a major health problem worldwide, and is 
commonly associated with thyroid dysfunction. The aim of the study was to evaluate the 
prevalence of thyroid dysfunction among type 2 diabetic women. 
Methods: A cross sectional study was conducted on 534 women with type 2 diabetes 
mellitus, in diabetes and endocrinology unit in Azadi Teaching Hospital, Duhok, from 1st 
February to 30th of July, 2015. All the women were investigated for serum thyroid 
stimulating hormone, total T4, total T3, free T4, free T3, plasma glucose concentration and 
whole blood HbA1c percentage. The correlation of the prevalence of thyroid dysfunction 
with age, HbA1c, duration of diabetes mellitus, blood pressure and body mass index were 
done. 
Results: There was a high prevalence of thyroid dysfunction in women patients with type 2 
diabetes mellitus (24.2%). From this thyroid dysfunction, subclinical hypothyroidism (12%) 
and subclinical hyperthyroidism (9.6%) were most common. The higher incidence of thyroid 
dysfunction was found in women with age between 51 and 70 years, body mass index more 
than 30 kg/m2. 
Conclusion: We concluded that all women patient with type 2 diabetes mellitus need a 
routine measurement of the thyroid function tests and more specifically those women with 
advanced age and high body mass index. 

Duhok Med J 2015; 9 (2): 52-59. 
Keywords: Type 2 diabetes mellitus, Thyroid dysfunction. 
 

hyroid diseases and diabetes mellitus 

are the most common endocrine 

diseases encountered in clinical practice1. 

The association between diabetes mellitus 

and thyroid diseases is widely known, and 

the relationship between both is 

characterized by complex interaction of 

interdependence2. Normal cell metabolism 

depends up on the presence of both insulin 

and thyroid hormones, excess or 

deficiency in any one of these can results 

in functional derangement of the other3. 

Deterioration in thyroid function in 

diabetes mellitus can cause a number of 

problems at both hypothalamic levels 

which control the release of thyroid 

stimulating hormone and at peripheral 

level which control the conversion of T4 to 

T3 such as increase incidence of 

hypoglycemia in hypothyroidism and life 

threatening ketoacidosis in 

hyperthyroidism4. Screening of thyroid 

diseases, especially the subclinical 

dysfunction in patients with diabetes 

mellitus is justified because most patients 

can be asymptomatic5. The prevalence of 

thyroid diseases is increases with 

increasing the age6. Hypothyroidism is the 

most common thyroid diseases in the adult 

population, which is associated with 
*Lecturer, Department of Clinical Biochemistry, College of Medicine, University of Duhok, Duhok, Iraq 
Correspondence author: SHERWAN F. SALIH. Email sherwanaldarwish1972@gmail.com 
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insufficient thyroid hormones production, 

causing weight gain, slow heart rate, cold 

intolerance and depression7. By complete 

contrast, hyperthyroidism is less common, 

which is associated with excess thyroid 

hormones production, causing weight loss, 

rapid heart rate, heat intolerance and 

irritability8. All these need proper 

evaluation to be considered.  As data on 

the subject is scare particularly in the 

women of Duhok. Therefore this study is 

designed to assess the magnitude of the 

problem of thyroid dysfunction in the 

women with type 2 diabetes mellitus. 

 

MATERIAL AND METHODS 

A cross sectional study was conducted on 

534 female patients with type 2 diabetes 

mellitus who attended the diabetes and 

endocrinology unit in Azadi Teaching 

Hospital in Duhok city, for treatment and 

follow up. The study was carried out from 

1st of February to 30th of July, 2015. 

Informed consent was taken from the 

respondents after explaining the objective 

of the study. After an overnight fast, 6ml 

of the venous blood was drawn from 

antecubital vein of the patients by using 

sterile disposable syringe. Two ml of the 

blood was collected into a sodium fluoride 

tube for glucose measurement, another 2 

ml of the blood was collected into EDTA 

tube for HbA1c measurement and the last 

2 ml of the blood was collected into plain 

tube for thyroid hormones measurement 

which include thyroid stimulating 

hormone, total T4, free T4, total T3 and 

free T3. The sodium fluoride tubes and 

plain tubes were centrifuged at 3000 to 

4000 rotation per minute with collection of 

the plasma and serum respectively, which 

were processed within one hour of 

collection. Measurement of the whole 

blood HbA1c was by DCA Vintage 

analyzer which depends up on HPLC 

principle, whereas the measurements of 

both plasma glucose and serum thyroid 

hormones were by Cobas 6000 which 

depend up on glucose oxidase method 

principle and electrochemiluminescence 

principle.  

The diagnosis of diabetes mellitus was 

based on the criteria by the American 

Diabetic Association9, which includes 

fasting plasma glucose equal or more than 

126mg/dl, or random plasma glucose equal 

or more than 200 mg/dl or taking 

hypoglycemic drugs and or insulin. The 

patients were classified as overt 

hypothyroidism when the thyroid 

stimulating hormone (TSH) levels were 

high (TSH > 4.2 mIU/ml) and the free T4 

levels were low (FT4 < 6.4 pmol/L). 

Patients with normal TSH (TSH between 

0.4 and 4.2 mIU/ml) and normal FT4 (FT4 

between 6.4 and 20.6 pmol/L) levels were 

considered to be euthyroid. Patients with 

low TSH (TSH < 0.4 mIU/ml) and the free 

T4 levels were high (FT4 > 20.6 pmol/l) 

were classified as clinical 

hyperthyroidism. Patients with increased 

TSH above the reference interval (TSH > 

4.2 mIU/ml) and thyroid hormone level 

within the normal reference interval were 

classified as subclinical hypothyroidism. 

Patients with decreased TSH below the 

reference interval (TSH < 0.42 mIU/ml) 

and thyroid hormone levels within the 

reference interval were classified as 

subclinical hyperthyroidism10. Blood 
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pressure was measured in the left arm in 

the supine position, 3 readings were taken 

and the mean value of the 3 readings was 

taken as the final recording. Hypertension 

was considered to be present if the systolic 

BP is >140 mmHg or the diastolic BP is 

>90 mmHg11. The waist circumference 

was measured at the plane between the 

anterior superior iliac spines and the lower 

costal margins at the narrow part of the 

waistline while the patient was standing 

and during slight expiration. Body mass 

index was calculated using Quetlets index 

(BMI equal to weight in kilogram divided 

by square height in meter). The BMI was 

defined as follow, normal body weight (< 

25 kg/m2), overweight (25 to 29.9 kg/m2) 

and obese (> 30 kg/m2)12. HbA1c less than 

7.0% was defined as good control, 

between 7.0% and 8.0% fair control, while 

more than 8.0% was considered a poor 

control13. The prevalence of thyroid 

dysfunction was calculated and associated 

with age distribution, body mass index, 

fasting plasma glucose, HbA1c, blood 

pressure, duration of diabetes mellitus and 

family history of diabetes mellitus. 

Statistical analysis was performed using 

SPSS, version 19 (Statistical Package for 

the Social Sciences).  

RESULTS  

The main characteristics of the study 

patients are described in Table 1. The 

mean age was 53.77+9.85. It was found 

that a high percentage of the females 

(58.3%) with age between 51 to 70 years, 

61.8% had body mass index more than 25 

kg/m2 and 66.11% had poor glycemic 

control (HbA1c >8.0%). 
 

Table 1 Patients characteristics 

Characteristics Mean +SD number (%) p-value 

Age (years) 53.77 ± 9.85   

31 – 40  70(13.2) 0.06235           

41 – 50  154(28.5)  

51 – 60  182(34.5)  

61 – 70  128(23.8)  

BMI (kg/m2) 30.25± 6.40   

< 25  204(38.2) 0.028707                

25–29.9  117(21.9)  

≥ 30  213(39.9)  

HbA1c (%) 8.91±1.85   

< 7  64(11.98) 0.660029                

7-8  117(21.91)  

>8  353(66.11)  

BP (mmHg)    

  Systolic                     134±21.3   

  Diastolic 85.7±9.5   

Yes  210(39.3) 0.889467      

No  324(60.7)  

 



 

55 
 

Duhok Medical Journal                                                                                 Volume 9, Issue 2, 2015

Of the five hundred and thirty four patients, 129 (24.2 %) had thyroid dysfunction, about half 

of these 64(12%) had subclinical hypothyroidism. Out of 129 patients, 51(9.6%) had 

subclinical hyperthyroidism, and the remainders 405 (75.8%) were euthyroid (Table 2). 

Women in 51-70 year age group had a higher incidence of thyroid dysfunction as compared 

to the other age groups (P=0.007). Women with a BMI of more than 30 kg/m2 had a higher 

incidence of thyroid dysfunction as compared to those with overweight and normal weight 

group (p=0.004). Majority 91(70.6%) of women with thyroid dysfunction had poor glycemic 

control (Table 3). 
 

Table 2 Distribution of thyroid dysfunction in the study patients 

Thyroid diseases number (percent) 

Euthyroid 405(75.8%) 

Subclinical hypothyroidism 64(12%) 

Subclinical hyperthyroidism 51(9.6%) 

Overt hypothyroidism 8(1.5%) 

Clinical hyperthyroidism 6(1.1%) 

All 534(100) 

 

 

Table 3 Association of thyroid dysfunction with Age, BMI, HbA1c and BP 

Variables thyroid diseases n(%) p value 

Age (years)   

31 – 40 3(2.32) 0.0078 

41 – 50 25(19.3)  

51 – 60 49(37.9)  

61 – 70 52(40.48)  

BMI (kg/m2)   

< 25 54(41.86) 0.0047 

25–29.9 23(17.83)  

≥ 30 52(40.31)  

HbA1c (%)   

< 7 12(9.3) 0.30626 

7-8 26(20.1)  

>8 91(70.6)  

Hypertension (mmHg)   

Yes 71(55.14) 0.11234 

No 58(44.86)  
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DISCUSSION 

It has been found that thyroid diseases and 

diabetes mellitus are strongly associated, 

and this has important clinical implication 

for treatment required14. Diabetes mellitus 

and thyroid diseases are independent risk 

factors of cardiovascular diseases15. The 

most striking findings of our study were a 

high prevalence of thyroid dysfunction 

(24.2%). This study revealed that 12% of 

diabetic women had subclinical 

hypothyroidism, 9.6% had subclinical 

hyperthyroidism, 1.5% had overt 

hypothyroidism and 1.1% was clinical 

hyperthyroidism. It is therefore, such a 

high prevalence of thyroid dysfunction in 

the diabetic women is especially 

noteworthy because several factors are 

observed to impact negatively on thyroid 

status16. Of these can be age, gender, 

weight and insufficient intake of dietary 

iodine. In the present study, out of 129 

diabetic patients who had thyroid 

dysfunction, 101(78.3%) patients were of 

age between 51 and 70 years. The 

advanced age is known to increase the 

prevalence of thyroid dysfunction6. Thus; 

the prevalence of thyroid dysfunction is 

likely to be high in a population with age 

of more than 50 years15. Moreover, 

patients included in our study were 

females, had a high mean of BMI and 

possibly at low dietary iodine intake. 

However, dietary and non-dietary factors 

are known to be associated with thyroid 

dysfunction. Therefore, the high 

prevalence of hypothyroidism in 

population reported here appears to be 

associated, at least in part, with low 

intakes of poorly available dietary iodine17. 

It is noteworthy that the majority of 

diabetic women were Kurd ethnicity and 

habitants of Duhok governorate in Iraq, an 

endemic area with iodine deficiency. 

Although we did not measure the urinary 

iodine levels, a study done by Rasheed 

showed that iodine deficiency is still a 

public health problem in Duhok 

Governorate18.  

The pathophysiology of thyroid diseases in 

DM is still unclear, however, as the 

thyroid diseases and DM have a common 

autoimmune etiology, the thyroid 

antibodies has been suggested to be the 

causative factors (immunological 

disturbance). Moreover, the cause may be 

due to complex interaction of common 

signals pathway of insulin modulation and 

feedback mechanism of thyroid hormones. 

However, the finding of a high prevalence 

of thyroid dysfunction in our study agrees 

with that reported by others6.  

This study concludes that diabetic women 

are at increased risk for thyroid 

dysfunction especially prevalent in old age 

group needs routine measurement of 

thyroid hormones. 
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  لخالصةا
  

  انتشار اختالل وظيفة الغدة الدرقية لدى النساء المصابات بالنوع الثاني من مرض السكري في دهوك
  
  
وهذا المرض مرتبط بشكل ملحوظ , مرض السكري اصبحت واحدة من اهم المشاكل الصحية حول العالم : والهدفخلفيةال

قييم انتشار اختالل وظيفة الغدة الدرقية لدى النساء المصابات الهدف من هذه الدراسة هي لت. باختالل وظيفة الغدة الدرقية
  .بالنوع الثاني من مرض السكري

 نساء مصابات بالنوع الثاني من مرض السكري في وحدة السكري والغدد ٥٣٤ اخذت دراسة مقطعية على :طرق البحث
تم اخذ عينات الدم . ٢٠١٥ثالثون من تموز الصماء في مستشفى ازادي التعليمي من الفترة ما بين االول من شباط الى ال

فحص السكر في الدم وفحص ,  ,TSH, total T4, total T3, free T4, free T3من كل النساء واجري لهن فحص 
مدة مرض , HbA1c, تم ربط العالقة ما بين انتشار اختالل وظيفة الغدة الدرقية مع العمر. (HbA1c)السكر التراكمي 

  .محيط الخصر و اختالل الدهون, مؤشر كتلة الجسم, ط الدمارتفاع ضغ, السكري
 وجدت نسبة انتشار عالية من اختالل وظيفة الغدة الدرقية لدى النساء المصابات بالنوع الثاني من مرض السكري :النتائج

دون السريري و  فرط نشاط الغدة الدرقية %) ١٢(كان قصور الغدة الدرقية دون السريري , من هذا االختالل%). ٢٤.٢(
  سنة٧٠ الى ٥١وجد حدوث نسبة عالية من اختالل وظيفة الغدة الدرقية لدى النساء من عمر . االكثر شيوعا%) ٩.٦(

  ).kg/m2٣٠(  اكثر من  لديهن مؤشر كتلة الجسماو الالتي
هورمونات الغدة ن كل النساء المصابات بالنوع الثاني من مرض السكري تحتاجن الى فحص بينت الدراسة أ :االستنتاج

  .الدرقية خاصة المتقدمات بالعمر والالتي مؤشر كتلة الجسم لديهن عالي
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ABSTRACT 
 

Background and objectives: Gastric and esophageal adenocarcinoma remains deadly 
diseases with an on rise incidence. The recently discovered cancer-related molecular markers, 
such as HER2 and p53, help facilitate response to preoperative therapy and improve overall 
survival. This study was aimed to detect the immunoexpression of HER2 and p53 in gastric 
and esophageal adenocarcinoma and to determine the association of these two markers with 
clinicopathological parameters. 
Method: The study was conducted in the Central Laboratory and Directorate of Health, 
Duhok-Iraq during a period from May 2009 to September 2014 on 101 gastric and 
esophageal adenocarcinoma cases. Using monoclonal antibodies against HER2 receptors and 
p53 nuclear protein, slides were stained with the fully automated immunostaining instrument, 
Ventana Benchmark.  
Results: Total positive HER2 immunoexpression was demonstrated in 33.7% of cases with a 
significantly higher dense HER2 (3+) expression in esophageal adenocarcinoma compared 
with its gastric counterpart. p53 nuclear staining was observed in 62.4% of cases; it was 
significantly higher in gastric cancer than esophageal adenocarcinoma. HER2 was limited to 
the intestinal type whereas p53 was found to be expressed in both intestinal and diffuse types. 
No significant coexpression was demonstrated between HER2 and p53 in any of gastric or 
esophageal adenocarcinoma. 
Conclusions: HER2 expression was limited to the intestinal type gastric adenocarcinoma. No 
significant coexpression of HER2 and p53 was demonstrated in both of gastric and 
esophageal adenocarcinoma. 

Duhok Med J 2015; 9 (2): 60-73. 
Keywords: HER2, p53, gastroesophageal adenocarcinoma. 
 

astric and esophageal 

(gastroesophageal) 

adenocarcinomas form a substantial 

number of cancer cases with a dramatic 

rising incidence over the past 20 years, 

particularly among young adults1-7.  The 

overall 5-year survival rates are up to 27% 

with no significant change over the past 40 

years despite advances in surgical 

treatment and chemotherapy2,4,5,6,8. 

Discovery of new molecular markers and 

novel pharmacogenetic traits helped 

improve patients care, fostered hope and 

applied new directions of cure9-12. Markers 
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of interest include those contributed in 

growth regulation like human epidermal 

growth factor receptor-2 (HER2) and those 

involved in apoptosis and cell cycle 

control, like p538-12. Given the advantages 

of both HER2 and p53 as responders for 

target therapy and predictors for better 

outcome in breast cancer, such properties 

facilitated numerous studies that are 

intriguing in identifying those markers in 

gastric adenocarcinoma. On the other hand 

although overexpression of HER2 and p53 

in gastroesophageal adenocarcinomas may 

increase their dismal outcome with a 

resistance to the conventional 

chemotherapy, many ongoing studies 

conducted in this field are intriguing in 

that patients get benefit from specific 

therapy targeting these molecular markers, 

both for prognostic and therapeutic 

purposes9,12. 

The current study may provide an insight 

on the immunohistochemical expression of 

HER2 and p53 immunomarkers in gastric 

and esophageal adenocarcinoma in 

Kurdistan-Iraq. To the best of our 

knowledge, no previous study was 

conducted in the same field to evaluate the 

coexpression of HER2 and p53 in 

adenocarcinoma of stomach and esophagus 

in this particular area of Iraq. 

 

MATERIALS AND METHODS 

The study was conducted in the Central 

Laboratory/Directorate of Health, Duhok-

Iraq. Specimens were retrieved from 

histopathologic laboratories in Duhok 

Region during the period from May 2009 

to September 2014. Paraffin embedded, 

pretreatment (endoscopic biopsy or 

gastrectomy) specimens were available for 

101 patients with newly diagnosed gastric 

(n=63) and esophageal (n=38) 

adenocarcinoma. Information pertaining to 

the patient’s age at presentation, gender 

and type of operation were obtained from 

patient’s request forms.  

Four micron-thick tissue sections were 

taken from the tumor, processed and 

embedded in paraffin wax, then stained 

again with Hematoxylin and Eosin (H&E) 

stains to confirm the diagnosis of 

adenocarcinoma and for grading purposes. 

Tumors were classified into 2 types, 

intestinal and diffuse (signet ring). The 

intestinal-type adenocarcinomas were 

further graded, according to the modified 

WHO classification system, into low 

grades (well and moderately differentiated) 

and high grades (poor and 

undifferentiated). Pathological staging, 

applied only on gastrectomy specimens 

(n= 43), was done according to the 

pathologic TNM tired staging system from 

I-IV based on the microscopic examination 

of the primary tumor within organ wall, all 

available lymph nodes, omentum and any 

associated structure if available13.  

The immunohistochemical technique 

applied was streptavidin-biotin system, 

using monoclonal antibodies manufactured 

by Ventana Corporation (Ventana, 

Rocklin, Calif), the chromogen used was 

3-3’-diaminobenzidine tetrahydrochloride 

(DAB) and a standard DAB detection kit 

(Ventana) was used according to 

instructions supplied by the manufacturer’s 

(Ventana) and as described previously by 

Pity et al and Pity and Baizeed14,15. 

Representative tissue sections from the 
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tumor (without necrosis and little 

mesenchymal tissue) were selected from 

the paraffin blocks. Three µm tissue 

sections were cut with a manual 

microtome and mounted on poly-l-lysine-

coated slides. Sections were placed in oven 

at 56-60 Cº overnight, then stained with a 

fully automated immunostaining 

instrument; Ventana Benchmark (Ventana 

Medical System Inc., Cell Margue, 

Ventana, Rocklin, Calif.) where 

deparaffinzation, dehydration, antigen 

retrieval in addition to the application of 

primary and secondary antibodies were 

achieved. The primary antibodies used 

included monoclonal antibodies for HER2 

(REF-790-2991, Ventana, USA) and for 

p53 (REF-760-2542, Ventana, USA). 

Positive controls (strongly positive breast 

carcinoma for both HER2 and p53) and 

negative controls (using the same 

procedure without primary antibodies) 

were used with each run. Sections were 

counterstained with Mayer’s hematoxylin, 

dehydrated through graded alcohols to 

xylen and then mounted with DPX 

solution and coverslipped.      

Positive p53 protein expression was 

defined as clear nuclear immunostaining in 

more than 10% of tumor cells16.  HER2 

staining was evaluated as described by 

Hofmann et al who addressed 4-graded 

scales [grade 0 referring to tumors without 

detectable staining or membrane staining 

of less than 10%, grade 1+ pertaining to 

weak staining of greater than 10% of 

tumor cells, grade 2+ which is defined as 

weak to moderate staining of the entire cell 

membrane (thin ring) in more than 10% of 

tumor cells and grade 3+ reflecting 

moderate to strong staining of the entire 

cell membrane (thick ring) in more than 

10% of tumor cells]17 . Both (0 and 1+) 

grade scales are considered negative while 

grade 2+ and 3+ indicate staining18. 

Statistically, the collected data were 

organized and tabulated, and descriptive 

statistics were used to summarize 

demographic variables. Chi square and 

Fisher exact tests were used for testing 

associations between categorical tumor 

parameters, and differences at the level of 

p ≤ 0.05 were considered as statistically 

significant.  

 

RESULTS 

Patient’s ages ranged between 28-90 years 

(mean: 61.7 years). Sixty six patients were 

males and 35 were females. Gastric 

specimens (n= 63) included 43 (68.3%) 

gastrectomy specimens and 20 (31.7%) 

endoscopic biopsies. All esophageal 

specimens (n=38) were endoscopic 

biopsies from the lower esophagus. 

Histologically, 49 (77.8%) gastric cases 

were intestinal type and the remaining 14 

(22.2%) cases were diffuse type 

adenocarcinoma whereas all esophageal 

cancers were intestinal type 

adenocarcinoma. Thus the total (gastric 

and esophageal) intestinal type 

adenocarcinoma formed 87 cases; of these, 

41 (47.1%) cases were low-grades and 46 

(52.9%) were high-grades. Of the 43 

gastrectomy specimens, the tumor (T) 

status comprised 2 (4.7%) T1, 10 (23.2%) 

T2, 26 (60.5%) T3 and 5 (11.6%) T4. The 

lymph node (N) status formed 11 (25.6%) 

N0, 21 (48.8%) N1, 8 (18.6%) N2 and 3 

(7%) N3.  
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HER2 and p53 Expression 

Positive HER2 membranous expression 

(scores +2 and +3) was demonstrated in 34 

(33.7%) cases while p53 nuclear staining 

was observed in 63 (62.4%) cases. No 

significant association of any marker was 

observed with age and gender. The highest 

frequency of positive {20.8% of HER2 

and 36.6% p53} cases was observed 

among 60-69 year age group (Figure 1), 

and there was trend toward male gender 

(Figure 2).  

 
Figure 1. Age distribution for positive HER2 and p53 in gastroesophageal adenocarcinoma cases (Fisher 

exact test used, p= 0.5 for HER2 and 0.1 for p53). 

 

      
Figure 2. Gender distribution and positive HER2 (p= 0.06) and p53 (p=0.073).  X² used. 
 

Forty-five gastric and 22 esophageal 

cancers showed a negative HER2 (0/1+) 

expression. The remaining positive cases 

showed a significantly higher dense HER2 

(3+) expression among esophageal 

compared with the gastric cases but lighter 

density HER2 (2+) was demonstrated only 

in GC where it was identified in 10.9% of 

cases (Table 1).  

Much higher p53 nuclear expression was 

demonstrated in gastric 46 (45.6%) 

compared with the esophageal 

adenocarcinoma 17 (16.8%), p= 0.06. 
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Table 1. HER2 scores and site of adenocarcinoma. 

 Gastric cancer Esophageal cancer Total 

HER2 

Negative HER2 (0/+1) 45 (44.6%) 22 (21.8%) 67 (66.4%) 

Positive HER2 (+2) 11 (10.9%) 0  (0%) 11 (10.9) 

Positive HER2 (+3) 7 (6.9%) 16 (15.8%) 23 (22.8%) 

Total* 63 (62.4%) 38 (37.6%) 101 (100%) 

P53 

P53 +ve  46 (45.6%)  17 (16.8%)  63 (62.4%) 

P53 -ve 17 (16.9%) 21 (20.8%) 38 (37.6%) 

Total**  63 (62.4%)  38 (37.6%)  101 (100%) 

*: X², p= 0.05, **: X², p= 0.08 
 

Regarding the histologic type, as shown in 

figure 3 HER2 immunoexpression was 

demonstrated only in the intestinal 

adenocarcinoma. It was completely absent 

in the diffuse type. In contrast, p53 

expression was more obvious in the diffuse 

(47.5%) than the intestinal type 

adenocarcinoma (14.9%), but the 

difference didn’t reach the level of 

significant (p= 0.36). 

 

 
Figure 3. HER2 and p53 immunoexpression and histologic type of adenocarcinoma. 
(Fisher exact test, p= 0.36). 
 

No statistical significance could be demonstrated between any marker and tumor grade. 

There was a trend for HER2 toward low grade tumors and p53 toward high grade cancers 

(Figure 4).  

 
*p= 0.22, **p= 0.09 for p53. 

Figure 4. HER2 and p53 immunoexpression and tumor grade. 
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Considering TNM staging, no significant association was demonstrated between any of 

HER2 or p53 and T-status despite a trend toward T3 (Figure 5). 

 
Figure 5. HER2 and p53 expression and T-status.  
Fisher exact test used, *: p= 0.93; **: p= 0.14 
 

As shown in figure 6, no statistical differences were observed between any of HER2 or p53 

and N-status despite a trend for both markers toward N1. 

 
Figure 6. Distribution of gastric cancer cases, according to the the nodal (N) status (n= 43).  
Fisher exact test used; *: p= 0.8; **: p= 0.87. 
 

Coexpression of HER2 and p53  

Among gastric cancer cases, 19.1% of cases illustrated coexpression of both markers and 

53.9% showed negative HER2/positive p53. Lack of both markers was observed in 17.5% of 

cases, and the remainders (9.5%) showed positive HER2/negative p53. No significant 

association was found between presence and absence of the 2 markers (Figure 7). 

 
Figure 7. HER2/p53 coexpression in gastric adenocarcinoma, Fisher exact test used, p= 0.67. 
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On the other hand, all esophageal adenocarcinoma showed either absent HER2, p53 or both 

markers. No coexpression of both markers was demonstrated among esophageal cases. The 

difference was statistically significant (Figure 8). 

 
Figure 8. HER2/p53 coexpression in esophageal adenocarcinoma, *Fisher exact test, p= 0.034. 
 

DISCUSSION 

Overall, this study demonstrated a 

relatively high HER2 positivity (33.7%) in 

gastric and esophageal adenocarcinoma 

compared with what was previously 

reported by Kunz et al and Kataoka et al 

among Americans and Japanese with 

gastric cancer (8.5% to 10.3%)19,20. By a 

sequence analysis done in 122 centers out 

of 24 countries with gastric and esophageal 

cancers, the Trastuzumab anti-HER2 target 

therapy for Gastric Cancer (ToGA) trial 

demonstrated 10.4% to 22.1% HER2 

positivity9. Barros-Silva et al, in their 

study among Portugal’s population, 

observed a wider HER2 positivity range 

(5.2%-22.6%) but still lower than the 

current frequency21. The relatively higher 

expression of HER2 among our series is 

probably the result of combining HER2 

(2+ and 3+) immunoexpression despite the 

fact that there is a high concordance 

between IHC and in situ hybridization for 

HER2 2+ demonstrated by Hofmann et al 

and Dowsett et al in their study of HER2 

in both gastric and breast cancers17,22.  

It is worth mentioning that HER2-

positivity differed by its staining intensity 

among our series. A strikingly high HER2 

(3+) expression was observed among 

esophageal cancers compared with its 

gastric counterpart. In contrast, HER2 (2+) 

was completely absent among esophageal 

cancer cases. Tanner et al also 

demonstrated higher HER2 positivity in 

gastroesophageal junction cancer than GC 

(24% versus 12%) on their study among 

Finland population23. However, different 

results have been observed by many other 

studies9,16,18. The technique applied for 

HER2 detection with a further 

subcategrization of HER2 (2+) into 

positive or negative according to the in situ 

hybridization reading may influence the 

detection rate ranges17,21,22.   

Concerning p53 nuclear 

immunoexpression, in the course of this 

experiment we faced an exciting finding 
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that it was strikingly high in gastric 

adenocarcinoma compared with its 

esophageal counterpart (45.6% versus 

16.8%). Wide p53 range rates for both 

gastric and esophageal adenocarcinoma 

have been documented in the literature 

(19% to 90%)27-32. The conflicting data 

demonstrated by different studies probably 

reside in the differences of geographic 

populations studied with heterogeneous 

socioeconomic sample sets studied and 

dietary habits as well as differences in 

their personal behaviors2. However, 

variation in the methods applied for 

evaluation of mutated p53 and the anti-p53 

antibodies used may also contribute to 

such wide range rates31.  

In the current study, HER2 positivity was 

limited to the intestinal adenocarcinoma in 

both gastric and esophageal tumors; it was 

completely negative in the diffuse type. 

Interestingly, this finding is in agreement 

with numerous prior studies conducted in 

this field among American and European 

populations9,17. In addition to the fact that 

mutated HER2 is already low in the 

diffuse type, lack of HER2 

immunoexpression among our diffuse 

cases is at least partly related to the small 

sample size of the present study. In 

contrary to HER2 expression, p53 nuclear 

expression was found to be expressed in 

both intestinal and diffuse adenocarcinoma 

with no significant difference between the 

two. This finding is comparable to what 

was observed by Pinto et al among 

Portugal’s population30. However, 

contradictory findings were observed by 

Zheng et al and Lee et al among Japanese 

and Koreans where nuclear p53 

overexpression was much more frequent in 

intestinal than the diffuse type 

adenocarcinoma24,34. 

As far as the grade is concerned, we failed 

to demonstrate any significant association 

between any of HER2 and p53 positivity 

and grading despite a trend toward low 

grade tumor for HER2 and toward high 

grade for p53. Divergent results have been 

demonstrated by many other studies 

conducted among different geographic 

populations 24-26 although similar results 

have been reported in a study done by 

Gleeson et al on gastroesophageal 

adenocarcinoma35.  

The already high T3 and N1 frequencies 

among our series may explain the 

predominance of HER2 and p53 positivity 

among both categories. However, the 

differences didn’t reach the level of 

significance. Similarly, Kataoka et al 

denied any correlation between 

pathological stage and HER2 

overexpression20.  

Moreover, despite a trend toward elderly 

and male gender neither HER2 nor p53 

immunoexpression was significantly 

associated with any of age groups or 

gender in the current study. Honda et al, in 

their study among Japanese, have observed 

a significantly lower p53-

immunoreactivity among young patients 

36. However, our finding is in sharp 

contrast to the negative correlation 

between HER2 with both age and gender 

that was previously reported by Chen et al 

among Chinese population and the 

remarkable predominance of mutated p53 

among the Romanian male gender16,37. 
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Another important finding in this study is 

that no significant difference or association 

between both markers was demonstrated. 

Cases lacking HER2 with or without p53 

among GC cases were more frequent than 

those expressing both markers together 

and all esophageal cancers were negative 

for at least one marker if not both. Such 

observation is in sharp contrast to what 

was previously described by Kataoka et al 

who suggested a possible role of p53 

perturbation in the development of HER2-

positive gastric cancer20.  

Moreover, the information obtained in this 

experiment provided a clinicopathological 

analysis of only 63 patients with GC and 

38 patients with esophageal cancer, which 

is relatively small sample size. As well, we 

did not perform an in situ hybridization 

recommended to determine the real HER2 

status particularly in equivocal cases, i.e. 

IHC (2+). These might subject our data to 

selection bias. More ad hoc-designed 

studies are needed to clarify these aspects 

and to ascertain whether HER2 and p53 

immunoexpression really reflects their 

gene mutations and whether alterations of 

the genes themselves or their pathways 

have an intercommunicating role in gastric 

and esophageal adenocarcinoma.  
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  الخالصة
  

  المرئ في السرطان الغدي للمعدة و p53 وHER2معاينة 
  
  
تبقى السرطانات الغدية للمعدة والمرئ أمراض مميتة مع ارتفاع نسبة اإلصابة بها، أما العالمات  :هداف البحثأخلفية و ال

 تساعد على تسهيل كل من االستجابة للعالج قبل p53 و HER2الجينية المتعلقة باألورام أو المكتشفة حديثًا مثل 
  .الجراحة وتحسين البقاء على قيد الحياة بشكل عام

 في السرطانات الغدية للمعدة والمرئ وإليجاد p53 و HER2تم تصميم هذه الدراسة لتقييم التعبير المناعي لكل من 
  . مع األنماط السريريةp53 و HER2االرتباط بين 
 الدراسة في المختبر المركزي للمديرية العامة لصحة محافظة دهوك، وتم البحث على عينات نسيجية أجريت :طرق البحث

مأخوذة من مائة وواحد شخصًا مصابًا بسرطان الغدي للمعدة والمرئ، كما تم صبغ ) منظارية أو مستئصلة جراحياً (
استخدام أجسام مضادة أحادية الساللة ب) Ventana Benchmark(الشرائح بجهاز الصبغ الكيميائي المناعي اآللي 

  .p53 و HER2 لمستقبالت الـ
لدى المرضى المصابين % ٢٣.٧بنسبة ) HER2+2/+3(أظهرت النتائج اإليجابية للمعاينة الكيميائية المناعية لـ :النتائج

 بنظائرها في المعدة، لدى المصابين بأورام المرئ مقارنة) HEFR2+3(بسرطان الغدي للمعدة والمرئ مع ارتفاع ملحوظ لـ
من الحاالت، مع ارتفاع ملحوظ في األورام الغدية للمعدة % ٦٢.٤في ) p53(والعكس صحيح بالنسبة للمعاينة المناعية 

 مقتصرًا على النوع المعوي لسرطان المعدة في حين ظهر HER2وفيما يتعلق بالنوع النسيجي فقد كان . مقارنة بالمرئ
p53 ي والمنتشر على الرغم من تغلبه باتجاه النوع المعوي في كال النوعين المعو.  

 على النوع النسيجي المعوي لسرطان الغدي للمعدة، ولم يكن هناك أي ربط بين HER2اقتصرت معاينة الـ :االستنتاج
HER2و p53في هذه األورام والسيما أورام المرئ .  
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ABSTRACT  
 

Background and objective: This study was done to detect the frequency of BRAFV600 
mutation in thyroid cancer in Duhok-Iraq, using real time PCR. 
Methods: DNA was extracted from formalin fixed, paraffin embedded tissue sections taken 
from 54 surgically resected primary thyroid cancers. Using Real-Time PCR, the target 
(BRAFV600) DNA was amplified with the mutation-specific primers.  
Results: BRAFV600 gene mutation was detected in 27.8% of cases. It was significantly high 
in conventional papillary carcinoma (26.7%) compared with other papillary variants (p= 
0.048), and significantly high among cases with extrathyroid extension. Both medullary and 
one anaplastic carcinomas were BRAFV600 positive. In contrast, all follicular carcinomas 
and the follicular variant papillary carcinoma were negative for this gene mutation. No 
association was found between this mutation and any of nodal involvement, gender and age. 
Conclusions: Identification of BRAFV600 gene mutation in medullary carcinoma opposes 
the previous concept that this gene alteration is restricted to papillary carcinoma. Lack of 
BRAFV600 gene mutation among all follicular variant PTC and follicular cancers including 
the Hurthel cell tumor, extended the argument that these tumors are closely related. Because 
this mutation was detected in clinically aggressive cancers like MTC, columnar variant PTC 
and ATC and was restricted to microcarcinoma with nodal metastasis in addition to its 
significant association with extrathyroid extension (T4), BRAFV600 molecular testing might 
emerge as a clinically useful supplement for the histologic assessment as an important 
predictor of aggressive clinical course. 

Duhok Med J 2015; 9 (2): 74-86. 
Keywords: Thyroid cancer, BRAFV600, Real Time-PCR. 
 

hyroid cancer is the most common 

endocrine malignancy; it forms 1-

10% of all cancers in women, 1-3% in men 

and about 1.4% in children1-4. In Iraq, the 

prevalence of thyroid cancer is 

1.01/100,000. In Kurdistan Region-Iraq, 

thyroid cancer crude rates reported during 

2007, 2008 and 2009 periods ranged from 

0.28-0.57/100,0005. While pathological 

findings remain the “gold standard” for 

tumor diagnosis, discoveries made in the 

field of molecular pathology have served 

to support the great value of the 

histological evaluation, as well as opened 

possibilities for new therapies1,4,6. Thyroid 

cancer is particularly interesting for 

pathologists given that each histological 

tumor type strongly correlates with its own 

particular molecular alterations, biological 

behavior and clinical aggressiveness6,7. 
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BRAF gene mutation has recently been the 

subject of intensive study to investigate its 

tumorigenic role and clinical implications. 

Its tumorigenic role in the development of 

PTC was previously documented in 

thyroid-targeted BRAF transgenic mice 

where the rat thyroid cells overexpressed 

this oncogene, a finding that suggested that 

BRAF is an initiator in tumorigenesis and 

is required for tumor progression in PTC8, 
9.  Discovery of BRAF mutation at the hot-

spot codon 600 (BRAFV600), has created 

the opportunity to develop novel clinical 

strategies for the management of thyroid 

cancer. The use of this unique molecular 

alteration in conjunction with the 

conventional clinicopathological risk 

factors is found to have both prognostic 

and therapeutic purposes in thyroid cancer. 

A substantial body of data indicate that the 

BRAF mutational status is a significant 

predictor of poor clinical outcome with a 

high recurrence rate7-10. Hence 

preoperative analysis of this particular 

genetic alteration may provide an 

important value for prognostication, and 

these patients might benefit from receiving 

more intensive management and frequent 

follow-up9-12.  

While BRAFV600 gene mutations have 

widely been studied in developed 

countries, very little data are available 

from the developing countries, and Iraq is 

one of the countries that lack the data 

related to these particular molecular 

alterations of thyroid cancer. Thus the 

current study, in parallel with others that 

could be done in the same discipline, 

might provide an insight on the molecular 

pathogenesis of thyroid carcinoma in this 

part of the world. 

METHODS 

The study was conducted during a period 

extended from March to December, 2012 

in the General Laboratory and Research 

Center, Duhok-Iraq. A total of 54 

surgically resected, primary thyroid 

cancers were enrolled. Information 

pertaining to the age at presentation and 

gender were obtained from the patient’s 

records. No patient had received 

chemotherapy or radiation therapy prior to 

surgery. Three mm-thick tissue sections 

were taken from the tumor, tumor margins, 

all lymph nodes and any other available 

tissue. Sections were fixed in 10% 

formalin overnight, processed and 

embedded in paraffin wax. Four micron-

thick sections were taken and stained again 

with Hematoxylin and Eosin (H&E) stains 

to confirm the diagnosis. Cases diagnosed 

morphologically as medullary carcinoma 

and anaplastic carcinoma were further 

subjected to immunohistochemistry (IHC) 

for the sake of confirmation of diagnosis, 

and sections from medullary carcinoma 

were stained by Congo red 

(histochemistry) to visualize the amyloid 

material under polarized microscope13. 

Tumor staging was based on the naked eye 

inspection of the surgical specimen as well 

as the microscopic examination of the the 

primary tumor, thyroid capsule, adjacent 

tissue, all lymph nodes and any associated 

structure if available, this in addition to the 

clinical data concerning distant lymph 

node and organ metastases. Pathological 

staging was done according to the WHO 

pathological (pTNM) staging system13. 
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Because, in most cases, the exact distant 

metastasis couldn’t be obtained, we 

depended only on the information related 

to T (tumor) and N (lymph node) statuses 

for data analysis. The IHC technique 

applied for was streptavidin-biotin, using 

monoclonal antibodies manufactured by 

Ventana Corporation (Ventana, Rocklin, 

Calif), 3-3’-diaminobenzidine 

tetrahydrochloride (DAB) was used as a 

chromogen, and a standard DAB detection 

kit (Ventana) was used according to 

instructions supplied by the manufacturer’s 

(Ventana) and as described previously by 

Pity et al and Pity and Baizeed14,15. DNA 

extraction and measurement of its 

concentrations by Nano Drop and the 

Real-time (RT)-PCR were carried out as 

described by the manufacturer’s, and the 

ABI-7500 fast real time PCR kits were 

used for detection of BRAF gene mutation. 

This kit was a mix (AmoyDx) kit arranged 

to detect five mutations (V600E, K, D, R 

and M). Finally, data analysis was 

conducted using Bioneer data analysis 

system (software) as described by Logan et 

al, 200916, 17. 

 

RESULTS 

Table 1 demonstrates detailed age range 

and gender of the studied thyroid cancer 

cases. The mean age was 42.6 years 

(ranged, 19-72; median, 45.5). Nineteen 

patients were males (35.1%) and 35 

(64.8%) were females (male to female 

ratio, 0.5: 1). Forty five (83.3%) cases 

were papillary carcinoma and 6 cases were 

follicular and anaplastic carcinomas, 3 

(5.6%) cases each. Of the remaining 3 

cases, 2 (3.7%) were medullary carcinoma 

and one (1.9%) was Hurthel cell 

carcinoma which, as shown in the table, 

was included within the follicular 

carcinoma group.  

BRAFV600 Mutation: 

Fifteen (27.8%) cases were positive for 

BRAFV600 gene mutation, of these 12 

(26.7%) were PTC, both MTC and one 

ATC, (Figure 1). All follicular carcinoma 

cases were negative for this mutation; the 

difference was statistically not significant 

(p= 0.07).  

Table 1. Distribution of cancer cases with age and gender. 

Gender Age (years) 

Female Male Mean Range 

Number (%) Number (%) Years Years 

 
Number (%) 

 
 

 
Cancer  

29 (53.7) 16 (29.6) 40.2 19-72 45 (83.3%)  Papillary 

          Subtype 

24 (44.4) 13 (24.1) 41.3 19-72 37 (68.5%) Conventional  

3 (5.6) 1 (1.9) 29 25-32 4 (7.4%) Microscopical  

1 (1.9) 1 (1.9) 43 37-49 2 (3.7%) Follicular  

1 (1.9) 1 (1.9) 29.5 24-35 2 (3.7%) Columnar  

4 (7.4%) 00 50.3 42-59 4 (7.4%)  Follicular* 

2 (3.7%) 1 (1.9) 60 50-65 3 (5.6%)   Anaplastic 

00 2 (3.7%) 67.5 65-70 2 (3.7%)  Medullary 

35 (64.8%) 19 (35.2%) 42.6 37-55 54 (%) Total (%) 

* Includes follicular carcinoma cases and the single Hurthel cell carcinoma case. 
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Figure 1. Positive BRAFV600 and type of 
thyroid carcinoma (χ2= 6.81, 
P=0.07). 

 

BRAFV600 Mutation, Age and Gender 

As shown in figure 2A, the frequency of 

BRAFV600 gene mutation was highest 

among patients 60 years and older. 

However, the difference didn’t reach the 

level of significance (p= 0.11). As such 

although this mutation was more frequent 

among females than males (Figure 2B), the 

difference was of no significant value (p= 

0.64). 

A    

B  
Figure 2A. Positive BRAF mutation and age 

groups (χ2= 7.34; P= 0.11). 

Figure 2B. Positive BRAF mutation and gender 

(χ2= 0.21; P= 0.64). 

BRAFV600 Mutation and Papillary 

Thyroid Carcinoma Variants 

Of the 12 positive cases of PTC, the 

frequency of BRAFV600 mutation was 

statistically highest among the 

conventional papillary carcinoma (n= 8; 

66.7%; p= 0.048). Both columnar and 2 

microscopical variants were positive for 

BRAFV600 mutation, while both follicular 

variants were negative (Figure 3). 

 
Figure 3. Positive BRAF mutation and papillary 

carcinoma variants (χ2= 7.8; P= 

0.048). 
BRAFV600 Mutation Positive and Tumor 

(T) status 

Of the 12 BRAFV600 positive PTC cases, 

2 (microscopical) were at T1, 3 (2 

conventional and 1 columnar) were at T2 

and 2 (1 conventional and 1 columnar) 

were at T3. The remaining 5 (41.7%) cases 

were at T4; all were of conventional PTC 

(Figure 4). The BRAFV600 positivity was 

statistically vast among T4 (p= 0.03).  
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Figure 4. BRAF positive papillary carcinoma variants and tumor (T) status (χ2= 14; P=0.03). 

 

BRAFV600 Mutation and Nodal (N) status 

Six out of 12 positive BRAFV600 gene 

mutation cases, PTC cases were at N1. 

They included 2 conventional, 2 

microscopical and 2 columnar. The 

difference was not prominent statistically 

(P> 0.05).  

All positive ATC and MTC cases were at 

T4N1 status. 

BRAFV600 Mutation and Psammoma 

Bodies 

Seven out of 12 BRAFV600 positive PTC 

cases showed positive psammoma bodies. 

They included 6 conventional and 1 

microscopical. The difference was 

statistically not significance (P> 0.05).  

DISCUSSION 

Overall, this study demonstrated a 

relatively low BRAFV600 gene mutation 

among thyroid cancer (27.8%). Studies 

conducted in this field from different 

ethnic and geographic populations, showed 

divergent frequency rates ranged from 27-

90% (Table 2). Such wide range rates 

could be actual differences because of the 

genetic and/or environmental 

heterogeneity between different 

populations8,9,18-21. Other factors that may 

influence the prevalence rates include 

different study samples and variable 

thyroid cancer histologic subtypes in 

addition to the impact of the technique 

employed for DNA identification and 

variations in the accustomed DNA-reading 

thresholds ranges, reflected in the different 

subjective interpretations of positive 

values19-23.  

In the course of this experiment, we faced 

an exciting observation which is worth 

mentioning that is testing both medullary 

carcinoma cases revealed positive 

BRAFV600 gene mutation (i.e. 100%). 

Although this finding might strengthen and 

extend a previous study done by Goutas et 

al on 99 Greek patients with PTC and 

MTC,12 however, it is in sharp contrast to 

what was observed by Cerrato et al in their 

meta-analysis study on MTC who denied 

any role of RAF gene alteration in this 

aggressive cancer25. As such, information 

derived from the limited studies done on 

MTC by Xing and Nikiforova et al, 
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indicated that BRAFV600 mutation is 

restricted to the PTC and its subsequent 

ATC7,21,22. More ad hoc-designed 

molecular studies are required to clarify 

these aspects and to ascertain whether 

some sporadic MTC cases could be due to 

other alterations in Ras-Raf-MAPK/ERK 

pathways.  

An important finding in the current study 

is that certain histologic differences were 

apparent between papillary thyroid cancers 

harboring BRAFV600 gene mutation. The 

significantly high positivity among the 

conventional histology is in agreement 

with several studied conducted in Korea, 

Greece, US, Italy, and Spain8,12,23,26,27.  

 

Table (2): Frequency rates of BRAFV600 mutation positive thyroid cancer, literature review. 

Frequency (%) 
Series 

Sample 

number 
Country 

Total Papillary Anaplastic Medullary 

Current Study, 2013 54 Iraq (Duhok) 27.8 26.7 33 100 

Jeong et al, 2013 211 Korea - 90 - - 

Chien and Koeffler, 

2012 

 Meta-analysis - 40 25 - 

Tang and Lee, 2010 - Meta-analysis - 29-83 25  

Giusti et al, 2010 - Meta-analysis  45 20  

Goutas et al, 2008 99 Greece 45.5 27.3 - 68.2 

Kebebew et al, 2007 111 US - 34.2   

Lupi et al, 2007 500 Italy - 43.8 - - 

Lee et al, 2007 1168  Meta-analysis - 49 - - 

Riesco-Eizaguirre et al, 

2006 

67 Spain - 41.7 - - 

Kondo et al, 2006 - Meta-analysis 29–69  10-35  

Xing, 2005 1860 Meta-analysis 44 45 25 0.0 

Kim et al, 2004 70 Korea - 83 - - 

Nikiforova et al, 2003 320 Italy  38 10 0 

Xu et al, 2003 599 US - 38 - - 

 

The association of this particular gene 

mutation with both cases of columnar 

variant-papillary carcinoma was 

particularly striking. Studies conducted in 

this regard, imply that this histotype may 

represent an aggressive variant of papillary 

carcinoma21,22. The positivity of 

BRAFV600 among the more aggressive 

cancers, like MTC and anaplastic 

carcinoma, emphasizes the unfavourable 

behavior of columnar variant of PTC. 

Chen et al in their analysis of BRAF 

positive columnar variant papillary 

carcinoma presumed that this mutaion may 

influence the behavior of columnar cell 

carcinomas28. 

Meanwhile, in our series BRAFV600 gene 

mutation was also positive in two out of 

four cases of papillary microcarcinoma. 

Conceivably, this variant has an excellent 

clinical course3,6,29. The scientific and 

general perceptions of the problem are 

different. Large meta-analysis studies 

described papillary microcarcinoma 
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harboring BRAFV600 mutation associated 

with increased aggressiveness7,9,30. The 

positive nodal metastasis in both cases of 

microcarcinoma harboring this gene 

mutation, further proves the important 

association of BRAFV600 mutation with 

the aggressive clinicopathological signs, or 

it may be an early event in thyroid 

carcinogenesis that may predispose the 

tumor cells to acquisition of additional 

genetic alterations, which, in turn may 

activate more aggressive pathways21,22.  

On the other hand, BRAFV600 gene 

mutation was totally absent among the 

follicular variant PTC. Comparably, an 

exceedingly low prevalence or absent 

BRAF gene mutations have been 

previously demonstrated by studies 

performed among American, European 

and Asian populations9,10,12,22,23, 26,27,31.  It 

has been postulated that the follicular 

variant PTC develops through a distinct set 

of molecular abnormalities and may have 

unique biological properties, and the 

finding that RAS gene mutations have 

been restricted to the follicular variants 

and virtually absent in conventional 

papillary carcinoma, indicates that this 

major variant of papillary carcinoma is 

different from the conventional PTC and 

shows molecular alterations that are (at 

least statistically speaking) intermediate 

between follicular neoplasm and papillary 

carcinoma7,9,20,22,32. This, together with the 

difficulty in making a reproducible 

histologic diagnosis, suggests that at least 

some encapsulated follicular variants of 

papillary carcinoma could actually be 

regarded as follicular carcinomas when 

invasive, or adenomas when non-

invasive20,33,34. This, together with the 

difficulty in making a reproducible 

histologic diagnosis, suggests that at least 

some encapsulated follicular variants of 

papillary carcinoma could actually be 

regarded as follicular carcinomas when 

invasive, or adenomas when non-

invasive20,33,34. In the same line, our 

findings, concerning lack of BRAFV600 in 

FTC are in agreement with several studies 

conducted in different American, 

European and Asian populations7,9,10,20, 

22,34,35. This confers another proof for the 

concept that BRAFV600 alterations have 

no impact in follicular neoplasms10,12, 21,22. 

As well, they strengthen the concept that 

follicular variant PTC is closely related to 

the follicular thyroid carcinoma20,34,35. 

As such, the only Hürthle cell carcinoma 

case reported in this study was negative for 

BRAFV600 mutation. The main molecular 

alterations reported in Hurthel cell 

carcinoma comprised RAS gene 

mutations20,36. In one study, BRAF 

mutations were described in Hurthel cell 

carcinomas but, on subsequent follow up, 

they were proved to be papillary 

carcinomas with oncocytic feature20. This 

clarifies that Hurthel cell tumors (at least 

in part) are related to the follicular 

neoplasms or perhaps form a distinct entity 

that might be regulated by different 

molecular pathways that do or do not 

involve RAS alteration6,36. 

Although the information obtained in this 

experiment provided a clinicopathological 

analysis of only 54 patients with thyroid 

cancer, we observed an important finding 

which is worth mentioning, that is the 

significant increased BRAFV600 mutation 
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with advanced tumor (T) status, 

particularly those cases with extrathyroid 

extension (T4). This finding, which is 

consistent with previous studies conducted 

in this regard, might offer insights into the 

stepwise progression of thyroid cancers 

harboring this gene mutation8,21,22,31. 

Therefore, BRAFV600 gene mutation is 

considered challenging for thyroid cancer 

management, as majority of recurrent 

BRAFV600 positive thyroid cancers had 

no avidity for radioiodine (131I)7,18,23.  

Furthermore, although all ATC and MTC 

cases revealed lymph nodes involvement 

and both positive microcarcinoma cases 

had lymph nodal metastasis, we failed to 

demonstrate any significant association 

between BRAFV600 positive PTC and 

nodal status. Conflicting data have been 

written in prior studies, some demonstrated 

a slight correlation of BRAF mutation with 

the advanced TNM stage particularly the 

extrathyroid extension and distant 

metastases, but not with nodal status21,22,31 

while Jeong et al in their study on 211 

Koreans with PTC described BRAFV600 

mutation correlation with extrathyroid 

invasion, lymph nodal metastasis and 

tumor multiplicity8. These inconsistent 

results could be partially due to an 

insufficient number of patients and/or 

different combinations of various age 

groups as well as various subtypes of PTC 

included in their analyses12,23,37.  

As far as the genotype-phenotype 

correlation is concerned, discordant and 

scant data were generated in different 

published studies. In the current study, we 

failed to demonstrate any significant 

association between BRAFV600 gene 

mutation and age despite a trend toward 

elderly patients (≥ 60 years). This 

observation is consistent with a study done 

by Jeong et al on Koreans8. Riesco-

Eizaguirre et al in their study among 

Spanish people and Nikiforova et al in 

their meta-analysis reported an age older 

than 45 years at presentation22,23. 

Divergent results were demonstrated by 

studies done among different geographic 

populations where they demonstrated a 

significant correlation between patient’s 

age and BRAFV600 positive histological 

types12,20,22,37,38. Similarly, although the 

difference was statistically not significant, 

there was a trend showing a female 

predominance among our BRAFV600 

positive cancers cases. The originally 

higher proportion of female gender 

(64.8%) in our series may contribute to 

this variation. However, this finding is 

comparable with what was observed by 

Jeong et al, but diverged with that reported 

by Nikiforova et al and Xu et al who 

described BRAFV600 mutations linked to 

the male gender8,22,39. In view of these 

controversial data, it is difficult to indicate 

any possible association between BRAF 

mutation and age or gender. It can infer 

that both age and gender may represent 

potential biases and may account for these 

substantial differences12,20,22,37,38,39. 

Although this finding needs to be 

confirmed by other studies, identification 

of BRAFV600 gene mutation in medullary 

carcinoma is acknowledged as it opposes 

the previous concept that this gene 

alteration is restricted to papillary 

carcinoma. Lack of BRAFV600 gene 

mutation among all follicular variant PTC 
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and follicular cancers including the 

Hurthel cell tumor, extended the argument 

that these tumors are closely related. 

Because this mutation was detected in 

clinically aggressive cancers like MTC, 

columnar variant PTC and ATC and was 

restricted to microcarcinoma with nodal 

metastasis in addition to its significant 

association with extrathyroid extension 

(T4), BRAFV600 molecular testing might 

emerge as a clinically useful supplement 

for the histologic assessment as an 

important predictor of aggressive clinical 

course. 
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@@ãb−@ê÷@Šò†Z@@@@båî‹èí @bä‹Ùäb“ïånò†@BRAF@@@@@@@bî@a‡îì‹îbq@b−ói‹Žï’†@óÙä‹ @bî@Medullary@@@@@@@óåî‹èí @Óó÷@íØ@Žõ‡äóš@Žõì@ñˆbÄìŠói@
@@@@@ŽõŠíu@ˆ@bî@a‡îì‹îbq@b−ói‹Žï’@†Papillary@@óîóè@Žôåni@@N@@@båî‹èí @bäíióäBRAF@@b−ói‹Žï’†@Hurthal and Folliuular 

variant Papillary @@ß@óåî‹èí @òŠíu@Óó÷@íÙäíš@óåîa‡Žî‹ @óÅŽïq@òŠíu@Óó÷@íØ@póØ†Šbî†@BRAF@@@@@Óbä†@´î†@óånî†@óåïmbè@
Žï’a†@çbï’í‚óä@òŠíu@çbÄ@bä‹ØŠbî†@ìíi@æä‹ @æŽïî@¶íïÙïÜíà@æŽïåïåÙ“q@aŠìóÜ@L@a†@ôØòŒ†@bî@õ‡îì‹îbq@b−ói‹N@@

@@
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BRAFV600 GENE MUTATION IN THYROID CANCER IN DUHOK-IRAQ

  الخالصة
  

 Real Time PCR ـ  حاالت سرطان الغدة الدرقية بطريقة اليف BRAFالـالكشف عن طفرة 
  وعالقتها بالتغيرات النسيجية

  
  
  
  فى اورام الغدةBRAFv600تمت للكشف عن تكرار الطفرات الجينية لجين ال هذه الدراسة  :خلفية وأهداف البحثال

 . مدينة دهوك العراقيف  RT-PCRالدرقية باستعمال طريقة 
 عينة مستأصلة ٥٤ العينات المثبتة بالفورمالين والمحفوظة بالشمع المأخوذة من ي فDNAتم استخالص ال  :طرق البحث

ف عن الطفرات المتوقعة فى جين  ثم الكشRT-PCRطان الغدة الدرقية ثم باستعمال جراحيا والمشخصة مبدئيا بأنها سر 
  . للعملية مخصصةوبأستخدام بادئات  BRAFــال

حيث كانت النسبة عالية بصورة معنوية بالمقارنة , من الحاالت% ٢٧,٨ ي فBRAFv600م الكشف عن طفرة  ت:النتائج
 تكلتا حاال. لية ايضا فى حاالت سرطان الدرقية الممتد خارج الغدة  وكانت عاBRAF مع الحاالت الحليمية االخرى

على العكس من ذلك حاالت االورام الحويصلية والمتغيرات .BRAF نابالستيك كانت تحمل الطفرة فى جينة أاللبية وحال
اك فروقات فى مايخص العمروالجنس لم تكن هن. BRAFv600 الحويصلية الحليمية لم تالحظ فيها الطفرات فى جين

  . تذكرمعنوية
 لدى حاالت سرطان الدرقية اللبى يجب االخذ به BRAF  ـتوصل اليه البحث ان تحديد الطفرة فى جين ال ما :االستنتاج

وذلك يتعارض مع المفهوم السابق والذى يؤكد بأن التغيرات الجينية كانت محددة بسرطان الدرقية الحليمى وفقدان الطفرة 
 ومتغيرات سرطان الدرقية الحليمى BRAF بين جميع حاالت سرطان الدرقية الحويصلى وخاليا BRAFv600 الجينية  ل

بسبب الكشف المسبق عن هذه الطفرات فى حاالت االورام العدائية . تظهر هذه الحاالت بانها جميعا من االورام المتقاربة 
 يصبح من BRAFv600الفحص الجزيئى لجين .ية وارتباطها معنويا بحاالت اورام الدرقية الممتد خارج الغدة الدرق

  .الفحوصات السريرية الضرورية للمساعدة فى التشخيص النسيجى للحاالت المرضية الشديدة العدائية
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ABSTRACT 
 

Background and Objective:  Cervical spondylosis is a broad term usually used to denote a 
chronic degenerative condition generally ascribed to progress in age and other possible risk 
factors. The disease is common and may lead to possible neurological deficits. There is thus a 
clear need for identifying its probable risk factors in order to better understand their control 
and prevention. 
Patients and methods: A case control study conducted at Duhok's Center for Rheumatic 
Diseases during the period1st April - 30th September, 2014. Depending on the presence of 
symptoms and radiologic findings, 129 patients were selected and registered as ‘cases’ and 
another 129 patients without radiological abnormalities were collected and registered as 
‘controls’. For each participant age, gender, marital status, weight, height, smoking status, 
family history, drug use and number of pillows were recorded. In addition, for men, the 
history of wearing Kurdish turban (Shashek) was recorded. The increased risk was estimated 
by calculating the odds ratio and 95% CI. 
Results: Overall, age was found the most significant risk factor in both genders (OR13.55). 
For women, the highest odds ratio related to chronic drug use (OR 4.01) followed by BMI 
(OR 3.44) and sedentary work (OR 2.64). For men, the highest odds ratio related to Shashek 
use (OR 16.8) followed by sedentary work (OR 5.6) and smoking (OR 4.18). Physical 
activity of ≥ 150 min/week gave a statistically significant negative association in both men 
and women (OR of 0.34 and 0.18 respectively with a p value <0.05).  
Conclusions: Radiological cervical spondylosis is positively associated with aging and 
sedentary work in both genders. Significant positive associations were found with chronic 
drug use and high BMI in women compared to significantly high association with the 
Kurdish male turban (Shashek) and smoking in men. 

Duhok Med J 2015; 9 (2): 87-96. 
Keywords: BMI, cervical spondylosis, Duhok, physical activity, risk factors, shashek, 

smoking 
 

ervical spondylosis (CS) is a broad 

term usually used to denote a 

chronic degenerative condition generally 

ascribed to progress in age. This condition 

affects the vertebral body, the 

intervertebral disc and the facets as well as 

other soft tissues supporting these joints.1  

It presents itself in several clinical 

syndromes, sometimes clearly separated 

and distinct, others quite overlapping. 

These are: a) neck pain usually associated 

with pain in the shoulder, b) radiculopathy 

and c) myelopathic symptoms2. Most 

research papers stressed on advancing age 
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as the risk factor which is most important 

as a cause for CS3. Besides, there are other 

possible risk factors such as overweight 

4,5 and smoking6. There is also a 

presumed role for heredity, especially in 

regard to cervical spondylotic 

myelopathy7,8  and carrying loads on the 

head9,10,11. Neck pain is so common as to 

be considered a public health problem12.  

In the United States at least one person of 

every hundred who visits a primary care 

center does so because of neck pain and 

nearly 70% of the population have suffered 

or will suffer this symptom, one time in 

their life13. Due to paucity of local studies 

in this context, this study has been 

conducted to assess some  potential risk 

factors for radiologic cervical spondylosis 

among residents of Duhok.  

 
PATIENTS AND METHODS 

The study was conducted at Duhok Center 

for Rheumatic Diseases (DCRDs) during 

the period from the 1st of April to the 30th 

of September 2014. The DCRDs is a  

specialized, governmental, tertiary health-

care center to which patients are  referred 

from all primary and secondary heath 

centers of Duhok for rheumatologists 

consultation. Included subjects were 

symptomatic adults aged ≥ 20 years of 

both genders, suspected of having cervical 

spondylosis, who were referred to DCRDs, 

during the study period, for 

rheumatologist's consultation. Exclusion 

criteria included rheumatoid arthritis, 

multiple sclerosis, trauma to the neck or 

head, syringomyelia, severe osteoporosis, 

tumor of the neural elements, meninges or 

vertebrae (primary or secondary), 

amyotrophic lateral sclerosis, spinal cord 

infarction, sub acute combined 

degeneration of the spinal cord, normal 

pressure hydrocephalus. 

A consecutive sampling procedure was 

used to enroll 129 patients with x-ray 

findings consistent with cervical 

spondylosis as "cases" and 129 x-ray 

negative persons were selected as 

"controls" and registered similarly.        

The final study sample size amounted to 

258 adults including 61 men and 197 

women, all muslim and kurdish. A 

specially designed questionnaire was 

prepared to document the required data. It 

included demographics, presenting 

symptoms, potential risk factors and 

radiographic findings. Data were analyzed 

using SPSS (version 22nd / 2013). 

RESULTS: 
The sample consisted of 258 adults whose 

ages ranged from 20 years to 60+ years, of 

whom 61 were men and 197 were women. 

The age group 30-49 years included 50% 

of all the participants .Most subjects were 

married (85.5%), others were still single, 

widowed or divorced. There was no 

statistically significant difference between 

men and women regarding age and marital 

status. The other findings are presented in 

the following tables. 
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Table 1. Cases and Controls by Gender  

Cases Controls Total  
 No. Percent No. Percent No. 

P* 

Men 32 52.5% 29 47.5% 61 
Gender 

Women 97 49.2% 100 50.8% 197 
0.660 

* Chi-square test 
 

Table 2. Cases and Controls by Age  

Cases (n=129)
Controls 
(n=129) 

Total 
(n=258) 

 
 

No. (%) No. (%) No. 

Odds Ratio 
(95% CI)* 

 
P* 

20-39 years 2 (6.3) 23 (79.3) 25 Male Age 
≥ 40 years 30 (93.7) 6 (20.7) 36 

57.5 (10.61-311.6) <0.001 

20-39 years 18 (18.6) 69 (69.0) 87 
Female Age 

≥ 40 years 79 (81.4) 31 (31.0) 110 
9.77 (5.023-18.99) <0.001 

20-39 years 20 (15.5) 92 (71.3) 112 
Both Age 

≥ 40 years 109 (85.5) 37 (28.7) 146 
13.55 (7.36-24.96) <0.001 

* Binary logistic regression. 
 

Table 3. Cases and controls by BMI and Gender 

Cases 
(n=129) 

Controls 
(n=129) 

Total 
(n=258)  

No. (%) No. (%) No. 

Odds Ratio 
(95% CI)* 

 
P* 

<25 kg/m2 8 (25.0) 12 (41.4) 20 Male BMI 
≥ 25kg/m2 24 (75.0) 17 (58.6) 41 

2.12 (0.71-6.29) 0.177 

<25 kg/m2 9 (9.3) 26 (26.0) 35 
Female BMI 

≥ 25kg/m2 88 (90.7) 74 (74.0) 162 
3.44 (1.52- 7.79) 0.003 

<25 kg/m2 17 (13.2) 38 (29.5) 55 
Both BMI 

≥ 25kg/m2 112 (86.8) 91 (70.5) 203 
2.75 (1.46-5.19) 0.002 

* Binary logistic regression. 
 

Table 4. Cases and Controls among Men by Weight and Height 

 
Total 

(n= 61) 
Cases 
(n=32) 

Controls 
(n=29) 

95% CI 

 Mean ± SD Mean ± SD Mean ± SD 

 
P* 

 
 

 
Lower 

 
Upper 

Weight 77.13 ±14.90 78.06 ± 14.7 76.10 ±15.26 0.612 -5.73         9.65 
Height 1.68 ± 0.08 1.67 ± 0.09 1.70 ± 0.08 0.200 -0.07         0.02 

* Unpaired t-test. 
 

Table 5. Cases and Controls among Women by Weight and Height 

 
Total 

(n= 197) 
Cases 

(n= 97) 
Controls 
(n= 100) 

 
95% CI of difference 

 Mean ± SD Mean ± SD Mean ± SD 
P* 

Lower Upper 

Weight 74.29 ± 15.84 78.25 ± 14.88 70.45 ±15.87 <0.001 3.47         12.12 

Height 1.56 ± 0.06 1.55 ±  0.05 1.57 ±0.07 0.014 -0.04          -0.01 

* Unpaired t-test. 
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Table 6. Cases and Controls by Risk Factors among Men 

 Cases Controls Total 

Risk Factor No. (%) No. (%) No. 

Odds Ratio 

(95% CI)* 
P* 

Yes 5 (15.6) 6 (20.7) 11 
Family History 

No 27 (84.4) 23 (79.3) 50 

0.71 

(0.19-2.63) 
0.608 

Yes 7 (21.9) 2 (6.9) 9 
Chronic Drug Use 

No 25 (78.1) 27 (93.1) 52 

3.78 

(0.72-19.94) 
0.117 

Yes 12 (37.5) 1 (3.4) 13 
Shashek Wear 

No 20 (62.5) 28 (96.6) 48 

16.80 

(2.02-139.85) 
0.009 

< 150 min/wk 19 (59.4) 6 (20.7) 25 
Physical Activity 

≥ 150 min/wk 13 (40.6) 23 (79.3) 36 

0.18 

(0.06-0.56) 
0.003 

Smoker 23 (71.9) 11 (37.9) 20 
Smoking 

Nonsmoker 9 (28.1) 18 (62.1) 27 

4.18 

(1.43-12.26) 
0.009 

One 28 (87.5) 25 (86.2) 53 
No. of Pillows 

Two 4 (12.5) 4 (13.8) 8 

0.89 

(0.20-3.95) 
0.881 

Yes 19 (59.4) 6 (20.7) 25 
Sedentary Work 

No 13 (40.6) 23 (79.3) 36 

5.60 

(1.79-17.56) 
0.003 

Total 32 (100) 29 (100) 61   

*Binary logistic regression. 
 
Table 7. Cases and Controls by Risk Factors among Women 

 Cases Controls Total

Risk Factor No. (%) No. (%) No. 

Odds Ratio 

(95% CI)* 
P* 

Yes 38 (39.2) 33 (33.0) 71 
Family History 

No 59 (60.8) 67 (67.0) 126 

1.31 

(0.73-2.34) 
0.367 

Yes 47 (48.5) 19 (19.0) 66 
Chronic Drug Use 

No 50 (51.5) 81 (81.0) 131 

4.01 

(2.12-7.59) 
<0.001 

< 150 min/wk 35 (36.1) 16 (16.0) 51 
Physical Activity 

≥ 150 min/wk 62 (63.9) 84 (84.0) 146 

0.34 

(0.17-0.66) 
0.002 

Smoker 9 (9.3) 5 (5.0) 6 
Smoking 

Nonsmoker 88 (90.7) 95 (95.0) 183 

1.94 

(0.63-6.02) 
0.250 

One 88 (90.7) 87 (87.0) 170 
No. of Pillows 

Two 9 (9.3) 13 (13.0) 22 

0.68 

(0.28-1.68) 
0.409 

Yes 34 (35.1) 17 (17.0) 51 
Sedentary Work 

No 63 (64.9) 83 (83.0) 146 

2.64 

(1.35-5.14) 
0.004 

Total 97 (100) 100 (100) 197   

* Binary logistic regression. 
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DISCUSSION: 
The findings revealed consistency of  

advancing age as a risk factor for CS, 

similar to the results of most available 

reports3,2. Singh et al. (2014) conducted a 

hospital-based case-control study on 200 

hospital attendants in Lucknow, India. 

They found that age, occupation, female 

gender and short stature, were significant 

risk factors14. This strong CS-age 

relationship reflects the age-related 

intervertebral disk degeneration found by a 

number of investigators15.  

As to the BMI, the results showed an 

overall, statistically significant association 

with CS (p= 0.002). Differentially the 

association was significant in women (OR 

3.44 and p= 0.003) but non-significant in 

men (p= 0.177). The difference of the 

effect of high BMI between men and 

women in the current study is a question to 

be studied by a more extensive research 

work in the future as the present literature 

points to a relationship between body fat 

and IVD degeneration without gender 

discrimination4,. The underlying cause of 

this apparent discrepancy between the two 

genders may be the small percentage of 

overweight subjects among men or 

probably because men are more active 

physically than women according to 

WHO16 and physical activity proved in this 

study to be associated with a negative odds 

ratio.  

According to the available literature, the 

investigator could not find studies that 

investigated the height in relation to CS, 

except the aforementioned study of Singh 

et al which found short stature as a risk for 

CS16 The present study revealed a negative 

association between CS and height in 

women (p= 0.014 with a CI   ̶  0.04 to ̶ 

0.01) but not in men (p= 0.20). This, again, 

is not readily amenable to explanation but 

it can be related to the fact that women in 

our sample were significantly shorter than 

men. Another possibility may be the 

confounder effect of the BMI difference 

between the two genders in our population 

that has been demonstrated.  

Despite the fact that more women than 

men reported ‘symptoms’, direct 

association between the ‘disease’ and 

female gender has not been demonstrated 

in our study like in other studies e.g. Singh 

et al14. Contrary to that, differential gender 

analysis of age-associated risk revealed 

that men's OR exceeded markedly that of 

women. There could be more than one 

explanation to this finding and apparent 

difference between these two studies. The 

first one is the difference between both 

communities, the Indian and the Kurdish. 

While the present day Duhok's women 

lead, in general, a home-bound, relatively 

easy life with electricity-powered laundry 

machines, dish washers, sweepers, tap 

water, etc, the Indian women in general, 

one expects, lead a harder life, probably 

bearing heavy loads on their heads like 

Pakstani and Bangladishi women17.  

Chronic drug use showed a significant 

association with CS in women (OR 4 and p 

< 0.001) compared to the same parameter 

in men. This may be a reflection of the 

longer duration of symptoms in women: 

the longer the history, the more likelihood 

of drug use.  

Despite reports in favor of strong genetic 

effect in neck pain and cervical 
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spondylosis18, this study failed to show 

statistically significant association with the 

family history of patients. This may reflect 

underdiagnosis in the relatives of the 

patients, forgetfulness of the patients in the 

tense, crowded situation of outpatient 

(recall bias), or real absence of wide 

spread familial aggregation as Yoo and 

Origitano stated19. Anyhow the available 

literature which stresses the role of 

heredity in cervical spondylosis depends 

largely on studies of identical twins20. 

There is a logic objection on 

interpretations from twin studies, that is, 

the twins in most situations share the same 

environment21.  

Smoking displayed a statistically 

significant association with spondylosis  

only  in men. This can be ascribed to a 

small percentage of smokers among 

women of the study sample. This, in turn, 

can be real or caused by a sort of denial 

caused by the socio cultural 

embarrassment of the stigma which is 

linked with smoking of women in a 

conservative Duhoki community, making 

women unwilling or reluctant to admit 

smoking. Takatalo et al (2013) found 

similar results in Finnish males connecting 

smoking to lumbar disk degeneration22.  

A novel factor which has been examined 

for the first time in the present study is the 

traditional Kurdish male head turban 

called "shashek". The shashek use proved 

to have a statistically significant 

association with cervical spondylosis (OR 

16.8 and p= 0.009). This can be compared 

to the effect of bearing loads on head 

studied by other researchers10,9 ,or a 

confounding effect of age as more aged 

men wear shashek.   

As to physical activity, those who 

exercised at a rate ≥ 150 min/week were 

less prone to CS (OR 0.18 and p= 0.003) 

than others who exercise < 150 min/week. 

According to the WHO, about 3.2 million 

deaths per year globally are attributable to 

insufficient physical activity which is the 

fourth cause of mortality globally16.  

Study limitations included the following: 

Fist, the study sample was totally hospital 

based as it was wholly recruited from a 

tertiary health care center. Thus the 

gathered data may not have reflected the 

experience among the whole population. 

The other point is the difficulty of 

assessing occupational exposure 

accurately, as assessment relied on self-

reporting of exposures not objective 

measures. In addition, the majority of 

subjects were women, whose majority 

were housewives. 

In conclusion, radiological CS is positively 

associated with aging and physical 

inactivity in both genders. Female gender 

exhibited positive association with BMI 

and chronic drug use contrasting negative 

association with height. Kurdish turban 

and smoking showed a statistically 

significant association with radiological 

CS in men. Adoption of public educational 

programs to help control and prevention of 

the documented risk factors is suggested. 
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  الخالصة
  

 :كعوامل األختطار للفقار العنقي المشخص شعاعيا في دهو 
  الحاالت المراقبة دراسة 

  
  

ان الفقار العنقي هو عنوان عريض يشير الى حالة اضمحالل مزمنة تعزى بشكل عام الى تقدم  :واهداف البحثخلفية 
ان المرض شائع ويمكن ان يتسبب بمعاناة كبيرة وخلل عصبي وعليه فهناك . العمر اضافة الى عوامل اختطار محتملة

الجل ذلك اعدت هذه الدراسة لتقصي عوامل االختطار المحتملة . وامل االختطار المحتملةحاجة واضحة للتعرف على ع
  . لدى قاطني محافظة دهوك

اعتمادا .٢٠١٤ /٣٠/٩ الى ١/٤جريت الدراسة في مركز دهوك لالمراض الروماتزمية للفترة من أ :االشخاص والطرق
مريض ومن المراجعين الذين لم توجد ) ١٢٩(لعنق تم اختيار في اشعة ا) عالمات الفقار(على وجود التغيرات الشعاعية 

العمر، : معلومات التالية من كل المشاركينهذا وقد تم اخذ ال. حالة ضابطة) ١٢٩(عندهم تغيرات شعاعية تم جمع 
 الى ارتداء الجنس، الحالة الزوجية، الوزن، الطول، التدخين، التاريخ المرضي، استعمال االدوية، عدد وسائد النوم اضافة

) 0.05%( ليل االحصائي واعتمد المستوىفي التح) SPSS(تم استعمال برنامج . غطاء الراس التقليدي لدى الرجال
  .كمقياس لالختطار) odds ratio and 95% CI(ـ احصائي معنوي كما اعتمدت نسب الكفارق
نساء كانت عوامل االختطار  بالنسبة لل).OR 13.55( كان العمر اكثر عوامل االختطار قوة لدى الجنسين :النتائج
اما الرجال ) OR 2.64(ثم العمل كثير الجلوس ) OR 3.44(معدل كتلة الجسم ) OR 4.01(استعمال االدوية : كاالتي

). OR 4.18(ثم التدخين ) OR 5.6(العمل كثير الجلوس ) OR 16.8(ارتداء غطاء الراس التقليدي : تيفكانت كاال
لدى كل P value <0.05) (عالقة عكسية بمستوى احصائي معنوي ) دقيقة أسبوعيا١٥٠%( بمعدل ظهر النشاط البدنيأ

  ).  OR 0.18( والنساء )  OR 0.34(من الرجال 
 ان الفقار العنقي المتسم باالعراض يرتبط بعالقة ايجابية مع العمر والعمل كثير الجلوس لدى كال الجنسين :االستنتاجات

جابية بمستوى  احصائي معنوي مع استعمال االدوية ومعدل كتلة الجسم لدى النساء مقارنة بارتداء كما ان هناك عالقة اي
  غطاء الراس التقليدي والتدخين لدى الرجال
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ABSTRACT 
 

Background: Reflex sympathetic dystrophy occurs most often in the extremities after an 
injury. It causes the limb to undergo chronic pain, swelling, redness, tenderness and stiffness 
with patchy rarefaction. The diagnosis is mainly clinical and delay in diagnosis ends with 
poor prognosis. Therefore predicting this problem is important by noticing the risk factors. 
Aim of this study is to highlight some risk factors for development of this disorder. 
Patients and methods: The study included those patients who sustained trauma to their 
extremities or underwent surgery. Children and those with clear nerve injury were excluded 
from the study. Those who did not show the clinical features of RSD were included in the 
group 1 and we considered them as a control group, while those who had RSD features were 
included in the group 2.   
Results: The total number of the patients were 143 case. In Group 1  the male to female ratio 
was 3:2, the average age was 36 years. 65 of them had trauma to their upper limb and 31 to 
lower limb. Most of them had no psychological symptoms. In Group 2 the male to female 
ratio was 1:4 and the average age was 53 years. 27 with upper limb trauma and 20 with lower 
limb. All the patients of this group had clear psychological disturbance and 45 (95.7%) of 
them had pre-morbid stressful personality. 
Conclusion: age (middle), gender (female) and stressful personality are risk factors to 
develop RSD if such a person sustained trauma or did a surgical procedure. The extremity 
involved and the type of injury seems to have no role in development of RSD. 

Duhok Med J 2015; 9 (2): 97-108. 
Keywords: reflex sympathetic dystrophy, risk factors 
 

eflex sympathetic dystrophy (RSD) 

is considered type 1 of complex 

regional pain syndrome which occurs most 

often in the extremities after an injury. 

Despite a multitude of theories, there is no 

well-defined or complete system for 

explaining the etiology of this problem. It 

is associated with dys-regulation of the 

central nervous system and autonomic 

nervous system resulting in multiple 

functional loss, impairment and 

disability.1-4 

The patient complains of continuous pain, 

often described as 'burning' in character 

and beyond what would be expected for an 

injury. At first there is local swelling, 

redness and warmth, as well as tenderness 

and moderate stiffness of the nearby joints. 

* Lecturer of Orthopedics, Department of Surgery, College of Medicine, University of Duhok, Kurdistan Region, 
Iraq E-mail: jager.doski@yahoo.co.uk 

** Lecturer of Psychiatry-Department of Medicine, College of Medicine-University of Duhok, Kurdistan Region, 
Iraq E-mail:  yousif.ali@uod.ac 
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As the weeks go by the skin becomes pale 

and atrophic, movements are increasingly 

restricted and the patient may develop 

fixed deformities. Most of the patients may 

experience anxiety or depression because 

of the long lasting symptoms. X-ray 

characteristically shows  patchy rarefaction 

of the bone.1,2,5 

Unfortunately, there is neither laboratory 

nor imaging studies that are diagnostic for 

this syndrome. Thus the diagnosis remains 

clinical.2  

The earlier the condition is recognized and 

treatment begun, the better the prognosis 

and vice versa (i.e. delay in diagnosis = 

poor prognosis).1,2,6-8 Therefore predicting 

this problem is important by noticing the 

risk factors in order to diagnose the 

condition early and minimize its 

catastrophic sequels.  

Aim of this study is to highlight some risk 

factors for development of RSD specially 

regarding age, sex, extremity involved, 

type of trauma and psychological status of 

the patient. 

PATIENTS AND METHODS 

This study was done in Duhok city over a 

period extended from February 2013 to 

October  2015. The study included those 

patients who sustained trauma to their 

extremities which had been treated and 

followed by the orthopedic surgeon at the 

orthopedic department of Emergency 

teaching hospital or private clinic. The 

total number of the patients was 145 case 

of upper or lower limb injuries of different 

types (including ligamental injuries,  

fractures, subluxations or dislocations of 

the joints and surgical operations). The 

exclusion criteria were children and 

adolescents (age less than 20 years) and 

those who had clear evidence of nerve 

injuries (in order to exclude causalgia 

which is the type 2 of complex regional 

pain syndrome). Two cases with features 

of RSD in their upper limb were  excluded 

from the study as they had no history of 

recent trauma but a history of cerebro-

vascular accident (one before 2 months 

and the other before 6 months from the 

date of diagnosis of RSD disorder); their 

RSD features were in the paralyzed side. 

So the final number was 143 cases. 

For diagnosis of RSD the current study 

depended on the diagnostic criteria 

adapted by the International Association 

for Study of Pain with its recent 

modifications "the Budapest criteria". 

Table 1,29-14  

Those who did not show the clinical 

features of RSD (up to 3 months from time 

of trauma or operation)  were included in 

the group 1 and we considered them as a 

control group, while those who had RSD 

features were included in the group 2. 

(examples of cases figure 1 and figure 2) 

All the patients were asked about any 

psychological abnormalities (like anxiety, 

depression, obsession).  
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(A) 

 
(B) 

Figure 1: A patient with left sided Colles' 
fracture complicated by reflex 
sympathetic dystrophy ( a: clinically; 
b: X-ray changes ) 

 

 
(A) 

 
(B) 

Figure 2: A patient developed features of reflex 
sympathetic dystrophy after an ankle 
twist injury with partial lateral 
collateral ligamental injury (a: 
clinically; b: X-ray changes). 

Table 1: IASP diagnostic criteria for complex 
regional pain syndrome (CRPS)*9-11  

1. The presence of an initiating noxious event, or 
a cause of immobilization 

2. Continuing pain, allodynia, or hyperalgesia in 
which the pain is disproportionate to any 
known inciting event 

3. Evidence at some time of edema, changes in 
skin blood flow, or abnormal sudomotor 
activity in the region of pain (can be sign or 
symptom) 

4. This diagnosis is excluded by the existence of 
other conditions that would otherwise 
account for the degree of pain and 
dysfunction 

* If seen without “major nerve damage” 
diagnose CRPS I; if seen in the presence of 
“major nerve damage” diagnose CRPS II. 

 

Table 2: Clinical Diagnostic Criteria (the 
“Budapest Criteria”) for CRPS12-14 

1. Continuing pain, which is disproportionate to 
any inciting event 

2. Must report at least one symptom in three of 
the four following categories: 
o Sensory: Reports of hyperesthesia and/or 

allodynia 
o Vasomotor: Reports of temperature 

asymmetry and/or skin color changes 
and/or skin color asymmetry 

o Sudomotor/Edema: Reports of edema 
and/or sweating changes and/or sweating 
asymmetry 

o Motor/Trophic: Reports of decreased 
range of motion and/or motor 
dysfunction (weakness, tremor, dystonia) 
and/or trophic changes (hair, nail, skin) 

3. Must display at least one sign at time of 
evaluation in two or more of the following 
categories: 
o Sensory: Evzaidence of hyperalgesia (to 

pinprick) and/or allodynia (to light touch 
and/or temperature sensation and/or deep 
somatic pressure and/or joint movement) 

o Vasomotor: Evidence of temperature 
asymmetry (>1 °C) and/or skin color 
changes and/or asymmetry 

o Sudomotor/Edema: Evidence of edema 
and/or sweating changes and/or sweating 
asymmetry 

o Motor/Trophic: Evidence of decreased 
range of motion and/or motor 
dysfunction (weakness, tremor, dystonia) 
and/or trophic changes (hair, nail, skin) 

4. There is no other diagnosis that better 
explains the signs and symptoms 

For research purposes, diagnostic decision rule 
should be at least one symptom in all four 
symptom categories and at least one sign 
(observed at evaluation) in two or more sign 
categories. 
 



 

100 
 

REFLEX SYMPATHETIC DYSTROPHY...

The data of each patient were reported in a 

special form that include name, age, sex, 

occupation, type of injury, date of injury, 

treatment received, date of diagnosis of 

RSD from the time of injury and 

psychological abnormalities in the history. 

Those patients who  had psychological 

abnormalities specially of group 2 were 

sent to the psychiatrist for further 

diagnosis of the psychological 

abnormality, assessment of pre-morbid 

personality, and treatment of his (her) 

psychiatric disorder. The opinion of the 

psychiatrist   was  included in the form of 

the patient. 

 

RESULTS  

The total number of the patients included 

in this study was 143 cases, 65 males and 

78 females. Their age ranged from 20-70 

years. Ninety two of them sustained 

trauma to their upper limb and the rest 51 

of the patients to their lower limb. The 

types of trauma were of 4 categories: bone 

fracture 98 cases, joint dislocation 5 cases, 

soft tissue contusion and ligamental 

injuries 12 cases, and post-operative 28 

cases. The time of diagnosis of RSD was 

extended between 6-13 weeks from the 

time of trauma with an average of 8 weeks. 

(Table 3,4,5) 

 

 

Table 3: Gender characteristics of the study 
sample 

Gender Group 1 Group 2 Total 
Male 56 (58.3%) 9 (19.1%) 65 

Female 40 (41.7%) 38 (80.9%) 78 
 96 (100%) 47 (100%) 143 

 

Table 4: Limb involved  characteristics of the 
study sample 

Limb 
involved 

Group 1 Group 2 Total 

Upper 65 (67.7%) 27 (57.4%) 92 
Lower 31 (32.3%) 20 (42.6%) 51 
Total 96 (100%) 47 (100%) 143 

 

Table 5: Type of injury  characteristics of the 
study sample 

Type of 
injury  

Group 1 Group 2 Total 

Fractures 77 (80.2%) 21 (44.6%) 98 
Joint 
dislocations 

2 (2.1%) 3 (6.4%) 5 

Soft tissue 
injury 

2 (2.1%) 10 (21.3%) 12 

Post-
operative  

15 (15.6%) 13 (27.7%) 28 

Total  96 (100%) 47 (100%) 143 
 

Group 1 (those who had no features of 

RSD  as a control group) were 96 patients, 

56 males (58.3%) and 40 females (41.7%) 

with a ratio of about 3:2. Their age ranged 

from 20-70 years with an average of 36 

years. Sixty five of them had trauma to 

their upper limb and the rest 31 cases to 

their lower limb. Seventy seven (80.2%) of 

them sustained bone fracture, 2 (2.1%) of 

them with joint dislocation, 2 (2.1%) with 

soft tissue contusion and ligamental 

injuries, and 15 (15.6%) cases were post-

operative. The patients in this group 

showed  no psychological symptoms apart 

from mild anxiety due to the concern of 

the trauma. 
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Group 2 (those who had features of RSD) 

were 47 patients, 9 males (19.1%) and 38 

females (80.9%) with a ratio of about 1:4. 

Their age ranged from 35-65 years with an 

average of 53 years. In 27 patients the 

triggering trauma was in their upper limb 

and the rest 20 cases got lower limb 

trauma. Twenty one (44.6%) of them had 

bone fracture, 3 (6.4%) of them had joint 

dislocation, 10 (21.3%) of them had soft 

tissue contusion and ligamental injuries 

and 13 (27.7%) were post-operative cases. 

All the patients of this group had clear 

psychological disturbance in form of 

anxiety and depression which had been 

confirmed by the psychiatrist. Forty five 

(95.7%) of them had pre-morbid stressful 

personality (i.e. type A personality), while 

the other two patients denied any 

psychological abnormalities before they 

sustained the trauma and they were of non-

stressful personality (i.e. type B 

personality). 

 

DISCUSSION 

The age of the patients which had been 

included in this study ranged from 20-70 

years.  The children and adolescent were 

not included in this study as the 

personality not fully developed yet.  

 The age of the patient who did not show 

the features of RSD (i.e. Group 1) ranged 

from 20-70 with an average of 36 years, 

while those who developed RSD (i.e. 

Group 2) ranged from 35-65 with an 

average of 53 years. This mean that 

patients of Group 2 were older than Group 

1. This indicate that as the age of the 

patient increase the risk to develop RSD is 

more; however, some patients of this study 

were old age and they did not developed 

RSD, but most of the patients who 

developed RSD were at the middle age. 

This can be explained by that most of the 

persons at the middle age group are more 

affected and more aware about life stresses 

than those who are very young or very old. 

This does not mean that RSD not occur in 

age extremities but they have less 

incidence. Most of the studies 15-19  

which described the average age of the 

patients who developed RSD was at the 

middle age (which is the period of life 

from 45 to 64 years), like de Mos et al 

(2007)15, Puchalski et al (2005)16, 

Sandroni et al (2003)17, Birklein et al 

(2000)18  and Rauis (1999)19.  

In Group 1 the male to female ratio was 

3:2 while in Group 2 the ratio was 1:4. 

This indicates that females are more liable 

to develop RSD than males. In other 

studies like de Mos et al (2007)15 the 

females were affected at least three times 

more often than males, and in Sandroni et 

al (2003)17 the female to male ratio was 

4:1. Even in adolescent patients the RSD is 

more likely to affect girls (80%) as 

described by Taylor (2002)6. 
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In Group 1, 65 patients got trauma to their 

upper limb and 31 patients got trauma to 

the lower limb with a ratio of about 2:1. In 

Group 2, 27 cases had upper limb trauma 

and the other 20 cases got lower limb 

trauma with a ratio of 1.3:1. In both groups 

the differences between upper limb and 

lower limb trauma were not significant. 

In Group 1, most of the patients sustained 

significant trauma to their extremities in 

form of fracture, dislocation or surgical 

operation; but they did not show the 

features of RSD. While in Group 2, a 

significant number of patients (21.3%) got 

only soft tissue contusion and ligamental 

injuries but they developed RSD later on. 

This indicates that type of injury has no 

role in development of RSD. 

Most of the patients of Group 1 had no 

significant psychological symptoms apart 

from mild anxiety due to the concern of 

the trauma especially in the first few 

weeks of treatment. But in Group 2, all the 

patients had  more clear psychological 

disturbances in form of anxiety and 

depression which had been confirmed by 

the psychiatrist. These psychological 

features were present at the first few weeks 

after trauma and become more clear after 

6-8 weeks (time of diagnosis of RSD). All 

of them were examined by the psychiatrist 

for assessment of their pre-morbid 

personality before they got the trauma. 

Forty five patients had stressful personality 

(Type A  personality) before they gained 

trauma. The other two patients of this 

group had Type B personality.  

 Most of the studies showed that patients 

with RSD have psychological 

abnormalities5-8,16,19-27, but there is 

controversy in these studies whether these 

psychological abnormalities are squeals  of 

trauma or they are predisposing factors 

that make a person liable to develop RSD. 

Popawski et al28 noted that individuals 

with psychiatric illness are more prone to 

develop RSD. Horowitz 29 reported in a 

group of 11 patients developing RSD 

subsequent to medical procedures, 7 

patients (64%) required psychiatric 

evaluations, 6 of them appeared to have 

pre-morbid psychological dysfunction in 

form of depression and dependent 

personality with diminished ability to 

manage (unspecified) life stressors. 

Hemler et al30 studied military records of 

19 patients with RSD who were currently 

active in the military. They found that 63% 

of them had reports of interpersonal 

conflicts, slow rate of promotion and 

repeated sick calls for non-specific 

complaints. They conclude that these 

psychological abnormalities are 

predisposing factors to RSD.  Hootkani et 

al31 concluded that personal characteristics 

of patients with distal radius fracture play 

a role in the incidence of RSD as they 

found that the presence of type A 
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personality  characters had a significant 

positive relationship and the presence of 

type B personality characters had a 

negative relationship with the incidence of 

RSD, but they did not found any 

significant relationship between depression 

and anxiety of the patients with the 

occurrence of RSD.  Other studies7,22,27,32 

also concluded that psychiatric 

comorbidity and personality disorders are 

important etiology and maintenance 

factors in RSD. 

Other researchers16,25,26 did not find 

significant psychological differences 

between RSD and non RSD groups.  

The current study agrees that much of the 

psychological dysfunction associated with 

RSD is a result of the trauma (that end 

with prolonged  pain and disability), but 

we suspect that some psychological factors 

(like anxiety and depression) make one 

liable to develop RSD, in addition to the 

pre-morbid stressful personality as can be 

concluded  from the results of this study 

(45 out of 47 patients had pre-morbid 

stressful personality  which is statistically 

significant result). 

In conclusion, it seems that age (middle), 

gender (female) and psychological 

abnormalities (like anxiety, depression, 

stressful personality,….) are risk factors to 

develop RSD if such a person sustained 

trauma or did a surgical procedure. This 

will help us in predicting this disorder in 

such persons once they get trauma or when 

undergo surgery, as early diagnosis has 

better prognosis. It may play also a role for 

taking some prophylactic measures to 

prevent development of such disorder. For 

that  new studies are recommend to be 

done. The extremity involved in the 

trauma and the type of injury seems to 

have no role in development of RSD. 
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  الخالصة
  

  مالحظة بعض العوامل المؤدية لها: اختالل الجهاز العصبي السمبثاوي االنعكاسي
  
  

 تسبب انه. الصابة تعرضها بعد الجسم اطراف في عادة يحدث االنعكاسي ثاويالسمب العصبي الجهاز اختالل :الخلفية
 عواقب ذو ذلك في التأخر و سريري دائما التشخيص. للعظام موضعي نخر و المفاصل حركة تحدد مع تورم مزمنة، االم
  .لها المؤدية العوامل بعض مالحظة خالل من ذلك و مهم الحالة هذه توقع لذلك. سيئة

  .لها تؤدي قد التي العوامل بعض على الضوء القاء هو الدراسة هذه من الهدف 
. اطرافهم في جراحية عمليات اجروا او خارجية لشدة تعرضوا الذين المرضى الدراسة تضمنت :البحث طرق و المرضى
 ضمن صنفوا لحالةا عالمات عليهم يظهر لم الذين. الدراسة من استثنوا العصب في واضحة اصابة لديهم الذين و االطفال

   .٢ المجموعة ضمن صنفوا عليهم ظهرت الذين و ١ المجموعة
. سنة ٣٦ اعمارهم متوسط و ٣:٢ لالناث الذكور نسبة كانت ١ المجموعة في . ١٤٣ كانوا للمرضى الكلي العدد :النتائج
 في. اعتيادية غير نفسية عالمات اي لديهم يكن لم و. السفلي الطرف في ٣١ و العلوي الطرف في اصابة لهم منهم ٦٣

 و العلوي الطرف في اصابة لهم كانت منهم ٢٧. سنة ٥٣ اعمارهم متوسط و ١:٤ االناث الى الذكور نسبة ٢ المجموعة
 لهم كانت منهم ٤٥ اعتيادية غير نفسية عالمات لهم كانت المجموعة هذه في المرضى كل. السفلي الطرف في منهم ٢٠

  .انفعالية شخصية لهم او االصابة قبل نفسية مشاكل
 اختالل عالمات لظهور مؤدية عوامل تعتبر االنفعالية الشخصية و ) االنثى ( الجنس ، )المتوسط ( العمر :االستنتاجات

 علوي طرف يهم ال و اطرافهم في جراحية عملية اجروا او خارجية لشدة تعرضوا اذا االنعكاسي السمبثاوي العصبي الجهاز
  .سفلي او
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