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ABSTRACT 
 

Background: The number of patients with chronic kidney disease and those requiring 
dialysis is increasing markedly and can be considered as a major public health challenges. 
The current study aims to report on the risk factors of chronic kidney injury among diabetic 
and non-diabetic hemodialysis patients in Duhok Governorate, Kurdistan Region of Iraq. 
Methods: This is a cross-sectional study conducted in facilities that provide dialysis 
treatment in Duhok province, Kurdistan Region of Iraq. A total of 171 registered cases who 
diagnosed as a chronic renal failure requiring maintenance hemodialysis treatment were 
included. 
Results: The most common age group having chronic kidney injury was 55-69 years old. The 
results showed that most common factors were DM and hypertension. High creatinine level 
group were those aged 40-69 years and patients without DM show higher frequency of high 
S. Creatinine level. S. Creatinine was higher among non-controlled diabetic patients. 
Conclusions: Proper evaluation and screening of risk factors, and appropriate intervention 
and treatment of underlying causes, and regular follow up is needed to reduce the overall cost 
and economic burden and to minimize the consequences and improve the prognosis of 
patients with chronic kidney injury especially those with diabetes mellitus and hypertension.  
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he number of patients with chronic 
kidney disease and those on dialysis 

treatment is increasing markedly in 
Kurdistan Region. The cost of treatment of 
End Stage Renal Disease  
(ESRD) is placing a huge burden on health 
systems1. ESRD is defined as a glomerular 
filtration rate < 15 mL/minute/1.73 m2.  
The worldwide incidence of ESRD has 
increased2. Diabetic nephropathy is 
considered the most common cause of 
ESRD followed by hypertension, 
glomerulonephritis, polycystic kidney 
disease, recurrent infection, renal 

obstruction, etc.3. There are more than 500 
million people diagnosed with DM in the 
world in 2021, majority are in low-
medium income countries and 95% are 
having type 2 diabetes mellitus (T2DM). 
Around 1.4 million of Iraqis have diabetes 
mellitus (DM). The prevalence of T2DM 
in Iraq reported as a range from 8.5% 
(International Diabetes Federation-age-
adjusted) to 13.9%4. According to a 
study conducted in Iraq in 2017, 34 % of 
patients with chronic kidney disease had 
diabetes, and 70 % of those patients had 
been receiving dialysis for more than a 

T
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year5. It is expected that the registered 
number of patients with DM will exceed 
1.7 million by 20256. This posed a serious 
challenge to the country's already 
overburdened healthcare systems. There 
are around 100,000 cases of DM registered 
in Kurdistan Region, more than 95% are 
T2DM. T2DM is considered a major cause 
of premature illness and death7. In Duhok 
Governorate, there are 26,000 DM cases, 
25,000 are T2DM. No studies involving 
T2DM and hemodialysis cases has been 
conducted in Duhok Governorate.  
The current study aims to report on the risk 
factors of chronic kidney injury among 
diabetic and non-diabetic hemodialysis 
patients. 
METHODS 
This is a cross-sectional study conducted 
in facilities that provide dialysis treatment 
in Duhok Governorate which include 
Renal Dialysis and Lithotripsy Center in 
Duhok City, Zakho Dialysis Unit, Akre 
Dialysis Unit and Amedy Dialysis Unit. 
The study conducted from February 15th 
to May 15th, 2023. Blood sample taken 
from enrolled registered patients. From 
235 cases, 171 were the study sample 
according to the inclusion criteria which 
are: male and female with T2DM, age 
above 25 years, diagnosed as a chronic 
renal failure requiring maintenance 
hemodialysis treatment.  
Patients aged less than 25 years old, 
having renal failure for less than 6 months, 
those who decline to answer the 
questionnaire, those who will voluntarily 
withdraw from dialysis, those with severe 
mental health disorders, pregnant and 
lactating women were excluded.  
Ethical Approval to conduct this study 
research protocol was approved by the 
Ethical Committee from the concerned 
health sectors in Duhok city, namely, the 
General Directorate of Health and College 
of Medicine in Duhok University. Before 
patients’ interview each patient informed 

about the aim of the study and the 
confidentiality of their data were ensured 
by the researcher also their rights to refuse 
or participate in the present study 
confirmed and then oral informed consent 
obtained for interview.  
Each patient subjected to personal 
interview using a structured questionnaire 
prepared by the researchers according to 
the study’s aim and collected 
comprehensive data on a wide range of 
issues related to risk factors of chronic 
kidney injury, diabetes and non-diabetes 
status and hemodialysis.  
Relevant data for the present study 
included sociodemographic variables such 
as: age and gender, family history of DM 
and renal transplantation, chronic renal 
failure, date of starting hemodialysis, 
duration of hemodialysis and history of 
hospital admission and blood sugar records 
(4 continuous daily readings in home and 
hospital).  
The objectives of the study and 
questionnaire have been fully explained to 
the hemodialysis personnel who were 
responsible for data collection and 
background information about the study 
and its objectives provided to all patients. 
The final cause of chronic renal injury was 
confirmed and provided to the data 
collection staff by the attending physician. 
The analysis of data carried out by using 
the Statistical Package for Social Sciences 
(SPSS) version 27.0 (SPSS Inc., Chicago, 
IL, USA). 
RESULTS 
The origin of the most of the participants 
ranged were from Duhok (60%), age group 
55-69 years old was the most common 
with almost equal gender distribution 
(Table: 01). The mean BMI of 25.4 
(SD=5.2), mean duration of hemodialysis 
of 2.7 years (SD=3) and mean S. 
Creatinine of 7.3 mg/dl (SD=2.7) (Table: 
02). 
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Table 01: Distribution of the hemodialysis patients according to city, age and gender 
Characteristic No. % 

City 

Duhok 102 59.6 
Zakho 42 24.6 
Akre 22 12.9 
Amedy 5 2.9 

Age (years) 

25 - 39 32 18.8 
40 - 54 34 19.9 
55 - 69 65 38.0 
70 - 85 40 23.4 

Gender 
Male 85 49.7 
Female 86 50.3 

Total 171 100.0 
 

Table 02: Descriptive statistics of age, BMI, duration of hemodialysis and S. Creatinine 
Characteristic Minimum Maximum Mean Standard Deviation 

Age (years) 25 85 55 30 
BMI (kg/m2) 11.7 51.3 25.4 5.2 
Duration of Hemodialysis (years) 0.50 15.00 2.65 2.95 
S. Creatinine (mg/dL) 2.20 20.00 7.34 2.70 

 

The frequency of different risk factors in 
hemodialysis patients showed that most 

common factors were DM and 
hypertension (Table: 03). 
 

Table 03: Distribution of the patients on hemodialysis, according to possible risk factors and S. Creatinine 
level under characteristics of study population 

Characteristic No. % 

DM Yes 125 73.1 
No 46 26.9 

HT Yes 71 41.5 
No 100 58.5 

Smoking Yes 52 30.4 
No 119 69.6 

Alcoholism Yes 2 1.2 
No 169 98.8 

BMI (kg/m2) 

< 18.5 14 8.2 
18.5 - 24.9 64 37.4 
25 - 29.9 60 35.1 
≥ 30 33 19.3 

Family history of DM 
Type 1 DM 0 0.0 
Type 2 DM 75 43.9 
None 96 56.1 

Family history of kidney transplantation Yes 10 5.8 
No 161 94.2 

Family history of chronic renal failure Yes 32 18.7 
No 139 81.3 

 Blood sugar control 
Diabetic-Controlled 30 17.5 
Diabetic-Uncontrolled 41 24.0 
Not Diabetic 100 58.5 

 S. Creatinine (mg/dL) < 5 27 15.8 
≥ 5 144 84.2 

Total 171 100.0 
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The most frequent high creatinine level 
group was those age 40-69 years (p = 
0.04), patients without DM show higher 
frequency of high S. Creatinine level 

(p=0.042), the other risk factors showed no 
significant relationship with S. Creatinine 
level (Table: 04). 

Table 04: Relation of S. Creatinine level in hemodialysis patients to their characteristics 

Characteristic 
S. Creatinine mg/dL Total 

P-value* < 5 ≥ 5 
No. % No. % No. % 

Age (years) 

25 - 39 8 25 24 75 32 100 

0.04 40 - 54 1 2.9 33 97.1 34 100 
55 - 69 9 13.8 56 86.2 65 100 
70 - 85 9 22.5 31 77.5 40 100 

Gender 
Male 10 11.8 75 88.2 85 100 0.151 Female 17 19.8 69 80.2 86 100 

DM 
Yes 16 22.5 55 77.5 71 100 0.042 No 11 11.0 89 89.0 100 100 

HT 
Yes 19 15.2 106 84.8 125 100 0.727 No 8 17.4 38 82.6 46 100 

Smoking 
Yes 8 15.4 44 84.6 52 100 0.924 No 19 16.0 100 84.0 119 100 

Alcoholism 
Yes 0 0.0 2 100.0 2 100 1.000 No 27 16.0 142 84.0 169 100 

Total 27 15.8 144 84.2 171 100  
 
A statistically significant longer duration 
of dialysis in females than to investigate 
the relation between S. Creatinine and 

other characteristics of the patients on 
hemodialysis in males (P < 0.001) has 
been found (Table: 05). 

Table 05: Relation of duration of hemodialysis patients to gender 
Duration Gender No. Mean Std. Deviation Std. Error Mean 

Duration of hemodialysis (years) 
Male 76 1.96 2.35 0.27 
Female 76 3.64 3.45 0.40 

 

treatment, the results showed that S. Creatinine is higher among non-controlled diabetic 
patients (p=0.042) (Table: 06). 
 

Table 06: Relation of S. Creatinine in hemodialysis patients to their characteristics 

Characteristic 
S. creatinine mg/dL Total 

P-value* < 5 ≥ 5  
No. % No. % No. % 

BMI (kg/m2) 

< 18.5 2 14.3 12 85.7 14 100.0 

0.729 18.5 - 24.9 9 14.1 55 85.9 64 100.0 
25 - 29.9 12 20.0 48 80.0 60 100.0 
≥ 30 4 12.1 29 87.9 33 100.0 

Family history of DM Type 2 DM 15 20.0 60 80.0 75 100.0 0.182 None 12 12.5 84 87.5 96 100.0 
Family history of kidney 
transplantation 

Yes 2 20.0 8 80.0 10 100.0 0.659 No 25 15.5 136 84.5 161 100.0 
Family history of chronic 
renal failure 

Yes 6 18.8 26 81.3 32 100.0 0.619 No 21 15.1 118 84.9 139 100.0 

Blood Sugar Control 
Controlled 9 30.0 21 70.0 30 100.0 

0.042 Not controlled 7 17.1 34 82.9 41 100.0 
Not diabetic 11 11.0 89 89.0 100 100.0 

Total 27 15.8 144 84.2 171 100.0  
* Based on Chi square test or Fisher’s exact test. 
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Results showed that the first risk factors is 
diabetes mellitus among  

diabetics patients and hypertension among 
non-diabetic patients (Table: 07). 

Table 07: First and second risk factors for hemodialysis among DM and non-DM patients 

Risk Factor 
DM 

Yes No 
No. % No. % 

1st risk factor 

DM 68 95.8 1 1.0 
HT 2 2.8 57 57.6 
Cardiovascular diseases 0 0.0 7 7.1 
Family history 0 0.0 1 1.0 
Inherited CKD 1 1.4 16 16.2 
Recurrent renal stone 0 0.0 4 4.0 
Socio-economic 0 0.0 4 4.0 

 Medications 0 0.0 6 6.1 
Unknown reasons 0 0.0 3 3.0 

Total 71 100.0 100 100 

2nd risk factor 

HT 48 90.6 2 4.0 
Cardiovascular diseases 3 5.7 6 12.0 
Family history 0 0.0 4 8.0 
Inherited CKD 1 1.9 9 18.0 
Recurrent renal stone 0 0.0 4 8.0 
Medications 1 1.9 2 4.0 
Old age 0 0.0 1 2.0 

 Unknown reasons 0 0.0 22 44.0 
Total 53 100.0 50 100.0 

 
DISCUSSION  
Chronic kidney injury can be considered as 
a major public health challenges. Proper 
evaluation and screening of modifiable 
risk factors, and appropriate intervention 
and treatment of underlying causes, and 
regular follow up will minimize the 
consequences and improve the prognosis. 
In addition, the overall cost and economic 
burden of renal replacement therapy 
especially hemodialysis might be reduced 
by the aforementioned practices. DM 
causing significant morbidly and mortality 
via causing progressive micro and macro 
vascular complications8, similar impacts 
are applied to hypertension9. Some other 
non-modifiable risk factors for chronic 
kidney injury are race, gender, age, and 
family history10. In this study, the most 
common possible risk factor of patients 
with chronic kidney injury in patients who 
were on ongoing hemodialysis in our study 
was DM (73.1%) and hypertension 

(41.5%). This is conclusive with Kohagura 
(2023) findings that impact of 
hypertension and diabetes mellitus are 
major risk factors for developing chronic 
kidney injury11. Additionally, hypertension 
and diabetes exert further synergistic 
influence on the risk of renal failure12. In a 
community-based population study for 10 
year follow up, the prevalence of newly 
developed chronic kidney injury over 10 
years was 19.2% and determined that not 
only hypertension and DM but also several 
metabolic abnormalities were independent 
risk factors for renal injury13. One of the 
important findings was relation of chronic 
kidney injury to the age. High creatinine 
level group were found among patients 
aged 40-69 years including those without 
DM. This is comparable with the theory 
that state that after the age of 40, renal 
filtration threshold falls by 1% per year 
and the glomeruli will be more susceptible 
to damage by high blood sugar and blood 
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pressure14. Mallappallil et al. (2014) refers 
to the fact that the prevalence of chronic 
kidney injury in US adult population was 
39.4% in persons aged over 60 years old 
compared to 12.6% in persons aged 40-59 
years old and 8.5% in persons aged 20-39 
years old15. Higher S. Creatinine level was 
reported among uncontrolled diabetic 
patients. Here, the rapid decline in renal 
function is considered a major challenge in 
patients with poor glycemic control16.  
Moreover, a statistically significant finding 
has been found in relation to the duration 
of dialysis and the longer duration of 
dialysis have been reported in females than 
in males. In reference to other risk factors, 
the study concluded that cardiovascular 
diseases, family history, and recurrent 
renal stones are also risk factors for 
developing chronic kidney injury in 
diabetic and non-diabetic patients on 
hemodialysis. This has been referred to in 
a study conducted by Ferraro et al. (2013) 
that found relation of further risk factors to 
chronic kidney injury17. In conclusion, the 
most common age group was 55-69 years 
old having chronic kidney injury and the 
most common factors were DM and 
hypertension. High creatinine level group 
were those age 40-69 years and patients 
without DM show higher frequency of 
high S. Creatinine level. S. Creatinine was 
higher among non-controlled diabetic 
patients. Proper evaluation and screening 
of risk factors, and appropriate 
intervention and treatment of underlying 
causes, and regular follow up is needed.  
CONFLICT OF INTEREST  
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  پوختھ
  

  ھ نضوان دھ  نضسکیگولچ نضخوشھن ڤدنا ژضدومدر ن یض سکای گولچ نیض خوشھ ن نیض ی ترسھم  نضھوکار
دھوک/ھھرضما ھا پارضزگھل  تیبھن ێکرھش  ایخوشھن نیض و  یھھ ێ کرھش  ایخوشنھ نیض  شتنیش

  عیراق  –ص کوردستان


 سکان یگولچ   شتنا یب شو  ڤیدیو پ  نھیھ  سکانیگولچ   نیض  ژضدومدر  نیضخوشھن  نضخوشھن  و ھژمارا ئ  و ئارمانج: پضشھکی 
ش ب  وه   دضتھ و    یھدا  صبوونەدیدز  ڤرچا ھب  صکەوضدبن   ڤص ئارمانجا  یص.  مھساخل  ا ی  یکەرھس   کا ھنگھئاست  كھژماركرن 

ھوکار  صنیکولڤھ  نیضو    ھیھ  کرھش  نیضخوشھن  ڤا دن  ژضدومدر  نیض  سکانیگولچ   نضخوشھ ن  نیض  یترسھم  نضراپورتکرنا 
  . عیراق –رضما كوردستان ھھ   پاریزگھھا دھوکص/ل ھ نھھ سکانیگولچ  شتنا یب ش ڤیدیکو پ تیبھن ێکرھش ا یخوشھن

ڤھ  د  ھنیکولڤھ  ھڤئ  :كولینصرضكضن  سھھھل    کرنیھھات  کشن ضس-کرووس  نا یزایب    شتنایشو  ا یی رھسەچار  رضننتھمى 
دھوکص/  سکانیگولچ  كوردستانھھ   پاریزگھھا  و  ھنیھات  نضتھحال  171  مھرج ھس  .عیراق  –رضما  کو  ژ    کەتومارکرن 
پ  شانکرن یستنەد  ھنیھات   ژیدومدر  ا ی   سکانیگولچ   فتنا ھکارک چار  ڤیدیو    شدار ھب  ھاتینھ  سکانیگولچ   شتنا یشو  ا یی رھسەب 

 ن.كر

  دیاركر  نجامانھدا بو. ئ ڵسا 65-55 راھبڤوان دنا  یصژ  ھیھ سکانیگولچ  نیض  ژضدومدر نیضخوشھ ن نضسھک نیپتر :نجامئھ 
پتر پ  نیکو  ن  ھنیکھاتیھوکار  بلند    ێکرھش  نضخوشھژ  فشارا  گروپصنیخو  ا یو  وان    یصبلند ژ  یص  ینی نیاتی کر  صئاست  ص. 

داسا 69-40  راھدنافب ونوهبو  پن  ن  ا ی  ینسضنکویفر  ھن   ێکرھش  ا یخوشھن  نضخوشھ.  ئاستتەشانددیبلندتر    ی ن ینیات یکر  ص. 
  بوو.  ترزضدهکونترولکرن   ھنیھاتھن نیض ێکرھش نضخوشھدناف ن

چا   نگاندنھلسھھ   :نجامرئھ ده د  ،ھیھ  یترسھم  نضھوکار  ا یدروست    کا ھکرنیرضدڤو  و   یگونجا   کا ھردانەوضستەو 
ھوکار  یگونجا   کا یھرھسەچار  د  پضشكضشكرن  ھنیھات  ن ضبو  پضویستھ  وامەردھب  کا ھفچوونیو  یا    ایبارگران  مکرنا ضک  ۆب  زۆر 

ت  یئابوور باشترکرنا    یگشت  نیضچووضو  ساخلھرهو  ن  یتوشبوو  نضخوشھن  فدهل  مىوشا    ن یض   ژضردومد  نیضخوشھب 
 .ىص ھھنیفشارا خو بلندبوونا و  ێکرھش نضخوشھنئوضن  تھبیب تا  ھسکانیگولچ 

  




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  الخلاصة 

  
السكري وغیر  المصابین بمرض الإصابة الكلویة المزمنة بین مرضى غسیل الكلى  ورةعوامل خط 

  العراق –دھوك، إقلیم كردستان محافظة السكري في مرض المصابین ب
  

یتزاید عدد المرضى الذین یعانون من أمراض الكلى المزمنة وأولئك الذین یحتاجون إلى غسیل الكلى    :الخلفیة والأھداف
بشكل ملحوظ ویمكن اعتباره تحدیا رئیسیا للصحة العامة. تھدف الدراسة الحالیة إلى الإبلاغ عن عوامل الخطر لإصابة  

الكلى   بین مرضى غسیل  المزمنة  من مرض  الكلى  یعانون  بالذین  المصابین  وغیر  كز افي مر  السكريمرض  السكري 
  . قلیم كردستان العراقأفي محافظة دھوك، غسل الكلى 

  قلیم كردستان أالتي تقدم علاج غسیل الكلى في محافظة دھوك،    كزھذه دراسة مقطعیة أجریت في المرا  :البحث طرق  
  كلوي مزمن تتطلب علاج غسیل الكلى. حالة مسجلة تم تشخیصھا على أنھا فشل  171. تم تضمین ما مجموعھ العراق

سنة التي تعاني من إصابة مزمنة في الكلى. أظھرت النتائج أن    69-55كانت الفئة العمریة الأكثر شیوعا ھي    :النتائج
وارتفاع ضغط الدم. كانت مجموعة مستوى الكریاتینین العالیة ھي أولئك الذین   مرض السكرى العوامل الأكثر شیوعا ھي

بین   أعمارھم  من  69-40تتراوح  یعانون  الذین لا  والمرضى  السكرى سنة  ارتفاع مرض  من  أعلى  تواترا   یظھرون 
  الكریاتینین أعلى بین مرضى السكري غیر المنضبطین.  ت نسبةكانو  مستوى الكریاتینین

الكامنة،    الاستنتاجات: الأسباب  وعلاج  المناسب  والتدخل  الخطر  لعوامل  المناسبین  والفحص  التقییم  إلى  حاجة  ھناك 
التشخیص   وتحسین  العواقب  وتقلیل  الاقتصادي  والعبء  الإجمالیة  التكلفة  لتقلیل  المنتظمة  الذین    عندوالمتابعة  المرضى 

 یعانون من إصابات الكلى المزمنة وخاصة داء السكري وارتفاع ضغط الدم.

  

 

 

  
  
  
  


