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 Abstracts 
Background: Diabetes mellitus (DM) in Iraq reached an epidemic over the last decade. This study 

aimed to assess the achievement of the target glycated hemoglobin (HbA1c) for a cohort of type 

2 DM from Basrah treated at primary, secondary and private care setting. 

Methods: Retrospective database review for patients registered in the Faiha Specialized 
Diabetes, Endocrine and Metabolism Center (FDEMC) from August the 24th, 2008 onward until 
the end of July 2017. In September 2017 the data analyzed.   
Results: The total enrolled 12869 patients. There were 7003(54.4%) women and 5866 men 
(45.6%). Around half of the patients were on insulin plus oral antidiabetic drugs (OAD). About 
80% were overweight or obese. Only 13.8% achieved the target HbA1c of the total cohort. Men 
achieved control in 16.3% vs 11.8% in women. Factors statistically significant associated with 
poor glycemic control were  age <55 year(OR, 1.34 ; 95% CI, 1.20  to1.50  ; P<0.0001),female 
gender(OR, 1.31 ; 95% CI, 1.18   to1.40  ; P <0.0001), duration of diabetes >3 years(OR, 2.9 ; 95% 
CI, 2.50  to2.34  ; P<0.0001),BMI at first visit <25 Kg/m2 (OR, 0.78; 95% CI, 0.68   to 0.90 ; P=0.002) 

, uncontrolled blood pressure(OR, 0.8 ; 95% CI, 0.70   to0.90  ; P=0.002 ), presenting first HbA1c 
>10(OR, 3.2  ; 95% CI, 2.80    to 3.60     ; P  <0.0001), and insulin treatment (OR, 2.6 ; 95% CI, 2.30   
to2.90  ; P  <0.0001) . Being male, duration of diabetes >6 years, duration of follow up > 8 years, 
number of visit >20 times, insulin treatment, HbA1c at first visit >15%, and baseline BMI <25 
kg/m2 are risk factors for weight gain.   
Conclusion: Over nine years worse glycemic control achieved in Basrah. Insurance coverage to 

improve drug supply may be an option to improve glycemic control in patients with type 2 DM. 

Keywords: Type 2 diabetes mellitus, glycemic control, targets, Basrah, Iraq 

 

Core tip: 

This study aimed to assess the achievement of the target glycated hemoglobin (HbA1c) for a 

cohort of type 2 DM from Basrah treated at primary, secondary and private care setting. 

The total enrolled 12869 patients. Only 13.8% achieved the target HbA1c of the total cohort. 

Men achieved control in 16.3% vs 11.8% in women. Factors statistically significant associated 

with poor glycemic control were  age <55 year,female gender, duration of diabetes >2 

years,BMI at first visit <25 Kg/m2 , uncontrolled blood pressure, presenting first HbA1c >10, and 

insulin treatment . 
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INTRODUCTION 

Diabetes mellitus (DM) in Iraq reached an epidemic over the last decade(1, 
2). Because of the war and infrastructural damage over the decades, the health 
system could not cope with such increased in the number of patients seen each 
year(3). The whole population was not insured, and the care of diabetes is mixed 
between primary, secondary and tertiary care setting. The investigation for DM 
including certified methods for glycated hemoglobin (HbA1c) is not available on the 
wide base scale except in few tertiary centers and private sectors. Despite the 
proposal of free health system, most of the investigations for diabetes and drug 
treatment are not affordable. The primary care is just started to improve the 
situation, but because of extraordinary increased in the numbers of patients with 
diabetes in the country, the health system needs a lot of efforts and cost to change 
the situation. 

The source of drugs supplies to treat chronic noncommunicable disease 
whether primary, secondary or tertiary in Iraq not solved yet. The private sector 
plays an important role in drugs supply with out of pocket payments consequences 
know to everybody.  

 
Faiha Specialized Diabetes, Endocrine, and Metabolism Center (FDEMC) is a 

tertiary referring center in Basrah (Southern Iraq) received patients from all Basrah. 
Its offer clinical assessment of patients with diabetes including anthropometric and 
blood pressure assessment. All the investigations for diabetes recommended by 
American Diabetes Association (ADA) (4) are available at affordable cost for all 
people, and the cost is covered by the Ministry of Health partially.  Each 3-12 
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month, the investigations for patients with type 2 diabetes mellitus (T2DM) are 
going to be done. The center put much weight on education, self-care and give 
some oral antidiabetic with insulin and refer the patients for the public clinic which 
supposed to supply the medicine for the patients each month. 

 
The applications of ADA, ABC  which includes HbA1c, blood pressure (BP) and 

LDL-Cholesterol (LDL) constituted an integral part of diabetes care and are 

important for cardiovascular risk reduction(5). Successful glycemic control should 

include diet, exercise, glucose monitoring and pharmacologic therapy (6). These 

four pillars should be taken together.  

The aim of this study, to assess the achievement of the glycemic target (the 

HbA1c) for a cohort of T2DM from Basrah treated at primary, secondary and private 

care setting. 

MATERIALS AND METHODS 

Design and setting  

Retrospective database review for patients registered in the FDEMC from 
August the 24th, 2008 onward until the end of July 2017. Data analysis were done 
in September 2017.   
 

Inclusion criteria all adults 19 years of age with T2DM registered in the 
Center, who have full data. Exclusion criteria all type 1 diabetes mellitus(T1DM) 
and pregnant women and those with a single visit or no HbA1c in the second visit. 
The study was part of a project to assess the degree of three pillars of diabetes 

control, which are glycemia, blood pressure, and lipid control. 

Participants  

The full anthropometric assessment was be done for all. Beside full history 
and examination. The enrolled patient's data include the date of the first visit, 
date of last visit, age at first visit, address, school achievement, occupation, 
marital status, smoking state, family history of T2DM, history of hypertension, 
and other comorbidities for diabetes. The Center receives patients self-referred or 
referred by doctors from private clinics, primary and secondary Care. The primary 
objective of the center is investigations and education about self-care. The 
patients visit the center every 3-12 months. 
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Each patient examined for blood pressure using semiautomated blood 

pressure measurement (Omron blood pressure oscillometric technology) with 

two reading five minutes apart. Weight and height measured with no shoes and 

light clothes using SECA 220 stadiometer. Screening for neuropathy based on 

symptoms and signs were done for all. But routine eye and dental screening were 

not part of the Center care. 

Biochemical investigations  

For all patients, routine biochemistry panel was done in the early morning 

after 8-12 hour fast including serum glucose, creatinine, lipid panel and HbA1c. 

Ten ml of venous blood were taken from each patient for investigations and put 

in the tubes according to the type of investigation. 

ABC targets 

The target according to ADA 2017(4), which includes HbA1c <7%, systolic 

blood pressure goal of<140 mmHg and or diastolic blood pressure of <90 mmHg 

and  LDL <100 mg/dL. The results of blood pressure and lipid control will appear in 

future. 

Statistical analysis 

Data from access sheet entered SPSS Statistics Software - 23 Chicago, IL. 

Dichotomous variables were expressed as percentage. χ2 test used for analysis of 

qualitative data. The univariate analysis used to examine relations among 

continuous variables. Variables that statistically significant associated with poor 

glycemic control were entered multiple logistic regression analysis to identify the 

independent correlates of the poor glycemic control. 

 

 

 

 

 

 



8 
 

Results  

We enrolled 12869 patients (Table-1). There were 7003(54.4%) women and 
5866 men (45.6%). Around half of the patients were on insulin plus oral antidiabetic 
drugs (OAD) and a half on OAD alone. About 80% were overweight or obese. 

The degree of control is present in Figure -1. Only 13.8% achieved the target 
HbA1c of the total cohort. Men achieved control in 16.3% vs. 11.8% in women. 

Table -2 shows the risk factors associated with uncontrolled DM. 
Uncontrolled DM  was more in age <55 years(OR, 1.27; 95% CI, 1.14 to 1.40; 
P<0.0001), females  (OR, 1.46; 95% CI, 1.32 to 1.62; P<0.0001), duration of DM >3 
years (OR, 3.52; 95% CI, 3.17 to 3.90; P<0.0001), duration of follow up >2 years(OR, 
1.82; 95% CI, 1.64 to 2.01; P<0.0001), family history of diabetes (OR, 1.15; 95% CI, 
1.04 to 1.27; P=0.004), BMI<25 kg/m2  (OR, 1.14  ; 95% CI, 0.99  to 1.30 ; P=0.031), 
No hypertension   (OR, 1.17; 95% CI, 1.06 to 1.29; P=0.001),  number of visit >20 
time (OR, 1.68; 95% CI, 1.38 to 2.03; P<0.0001), insulin treatment (OR, 3.89; 95% 
CI, 3.48 to 4.35; P<0.0001), HbA1c >10 at first visit (OR, 3.93; 95% CI, 3.50 to 4.40; 
P<0.0001), and those with no lipid control (OR, 1.45; 95% CI, 1.31 to 1.62; 
P<0.0001). 
 

Variables that are statistically associated with poor glycemic control were 
entered into logistic regression analysis (Table-3). Only the age <55 year(OR, 1.34 ; 
95% CI, 1.20  to1.50  ; P<0.0001  ), female gender(OR, 1.31 ; 95% CI, 1.18   to1.40  ; 
P <0.0001   ), duration of diabetes >3 years(OR, 2.9 ; 95% CI, 2.50  to2.34  ; P<0.0001  
),BMI at first visit <25 Kg/m2 (OR, 0.78; 95% CI, 0.68   to 0.90 ; P=0.002), uncontrolled 
blood pressure(OR, 0.8 ; 95% CI, 0.70 to 0.90  ; P=0.002 ), presenting first HbA1c 
>10 (OR, 3.2 ; 95% CI, 2.80   to3.60  ; P  <0.0001), uncontrolled lipid (OR, 1.4 ; 95% 
CI, 1.20  to 1.50 ; P <0.0001 ) and insulin treatment(OR, 2.6  ; 95% CI,2.30 to2.90  ; 
P <0.0001 ) remain statistically significantly associated with poor glycemic control.  
 

Table-4 shows risk factors associated with weight gain in patients with DM. 
Being male, duration of diabetes >6 years, duration of follow up > 8 years, number 
of visit >20 times, insulin treatment, HbA1c at first visit >15%, and baseline BMI <25 
kg/m2 are risk factors for weight gain. 
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Discussion  

This was the largest cohort of type 2 diabetes mellitus from Iraq that has full 
data and knowledge to assess the degree of glycemic control among patients 
attending tertiary care setting. This database gives a clue for poor glycemic control 
in Basrah and Iraq. Being a large number of patients with diabetes involved, this 
will open the door to discuss the obstacles for glycemic control of the country. But 
this poor glycemic control of 13.8%  seen in this study was also seen in some 
countries of the Gulf. (7) Moreover, a specialized diabetic clinic in the area achieved 
worse glycemic control than general clinics. (7) 

 
The glycemic control in Saudi Arabia, UAE and Lebanon range from 30-

40%.(8-10) While in Oman 50% achieved glycemic control. (11) Only one study from 
Sudan has glycemic control in 15% and Iran 13.2%. (12, 13) Overall world 
achievement of the glycemic target reach, 43% of large metanalysis involved 
369,251 patients(14). In a large cohort attending government health services in 
Indonesia, Peru, Romania and South Africa, glycemic target achieved in 11.2%-
28.2% according to the country.(15) 
 

Younger age people achieved poor glycemia in this study. This is similar to 
that seen in Japan. (16) 

 
Women in Saudi Arabia, Iran, and the USA achieved better glycemic control, 

while in this study and Jordanian women had poor glycemic control. (8, 12, 17, 18)  
 

Unfortunately, long-term follow-up and number of the visit were not 
associated with the better control in this study. A new patient has better glycemic 
control, which also seen in another study from Malaysia. (19) Longer duration of 
diabetes is a fact for loss of control with time. (13, 20) The more number of visits 
associated  with worse outcome  seen in Isfahan, Iran(12) 

 
Lower BMI and uncontrolled blood pressure were associated with 

uncontrolled diabetes in this study. In Iran, BMI was not a predictor of poor 
glycemic control. (21) 
 

We have seen that insulin treatment was a risk factor for poor glycemic 
control. Treatment with oral antidiabetic is always associated with the better 
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glycemic control. (15, 22, 23) Higher presenting HbA1c and uncontrolled lipid was 
also a risk factor for poor glycemic control. This was also seen before. (12, 23)  

 
A lot of factors in this study were associated with weight gain. Insulin use and 

higher baseline HbA1c and lower BMI which were associated with more weight gain 
in this study, that was also seen among a large cohort with type 2 diabetes mellites. 
(24) The weight gain was more among men in this study, while women with 
diabetes gain more weight in UK cohort study. (25)   
 
Conclusions: This was the largest cohort of type 2 diabetes mellitus from Iraq that 
has full data and knowledge to assess the degree of glycemic control. In Basrah, we 
achieved the worse glycemic control despite nine years of efforts. Changing the 
glycemic target toward 7- 8% suggested by ACP 2018 will be the more pragmatic 
approach. (26) Solving the issue of unified drug supply and introducing insurance 
for all those with chronic illness will be the only option to improve the care since 
we have in Iraq a lot of medicine supply sources for non communicabkle disease 
.(27) 
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Table-1-General characteristics 

 N (%) or Mean ±SE 

Total 12869(100) 

Mean age 51.4±0.09 

Gender 
Men 5866(45.6) 

Women 7003(54.4) 

Treatment 
OAD 5889(45.8)   

Insulin+ OAD 6980(54.2) 

Duration of DM in years 9.7±0.06 

Duration of follow-up in years 3.22±0.02 

Number of visits 9±1 

BMI kg/m2 
Mean ±SE 29.9±0.05 
 ≥25 10227(79.5) 

 <25 2642(20.5) 

HbA1c at booking 10.1±0.02 

Last HbA1c 9.6±0.02 

Weight gain in Kg 1.6±0.06 

*OAD= Oral antidiabetic drugs 

 

 

 

 

 

 

 



15 
 

 

 

 

 

 

 

Figure -1- Control rate 

 

 

 

 

 

 

 

 

 

 

13.8

86.2

Figure -1- Control rate

Controlled Uncontrolled



16 
 

Table-2-Risk factors associated with uncontrolled DM. 

 
Uncontrolled Controlled 

OR Risk 
estimate 

95% CI 
P value 

N (%) N (%) Lower Upper 

Age (years) 
<55 7221(87.2) 1062(12.8) 1.27 1.14 1.40 

<0.0001 
≥55 3866(84.3) 720(15.7)  

Gender 
Females 6179(88.2) 824(11.8) 1.46 1.32 1.62 

<0.0001 
Males 4908(83.7) 958(16.3)  

Duration of DM (years) 
>3 years 9956(89.0) 1231(11.0) 3.52 3.17 3.90 

<0.0001 
≤3 years 1131(67.2) 551(32.8)  

Family history of 
diabetes 

Yes 6979(86.8) 1062 (13.2) 1.15 1.04 1.27 0.004 

No 4065 (85.1) 711 (14.9)   

Duration of follow –up 
(years) 

>2 years 7368(88.8) 929(11.2) 1.82 1.64 2.01 
<0.0001 

≤2 years 3719(81.3) 853(18.7)  

Number of visits 
>20 1253(90.9) 126(9.1) 1.68 1.38 2.03 

<0.0001 
≤20 9834(85.6) 1656(14.4)  

Hypertension 
No 6485 (86.9) 974 (13.1) 1.17 1.06 1.29 

0.001 
 

Yes 4602 (85.1) 808 (14.9)  

BMI at first visit 

kg/m2 

<25 2042 (87.4) 295 (12.6) 1.14 0.99 1.30 
0.031 

≥25 9045 (85.9) 1487 (14.1)  

HbA1c % at first visit  
>10 6164(93.5) 431(6.5) 3.93 3.50 4.40 

<0.0001 
≤10 4923(78.5) 1351(21.5)  

Lipid control 
No 7943(87.5) 1131 (12.5) 1.45 1.31 1.62 

<0.0001 
Yes 3144 (82.8) 651 (17.2)  

Mode of treatment 
Insulin 6504(93.2) 476(6.8) 3.89 3.48 4.35 

<0.0001 
OAD 4583(77.8) 1306(22.2)  
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Table -3- Result of multivariate logistic regression analysis 

Variables Odds ratio  (95% CI) P value 

Age <55 years 1.34 (1.20-1.50) <0.0001 

Female 1.31 (1.18-1.40) <0.0001 

Duration of DM > 3 years 2.9 (2.50-3.34) <0.0001 

Family history of DM 1.04 (0.90-1.17) 0.4 

Duration of follow up > 2 years 1.1 (0.90-1.20) 0.1 

Number of visits > 20 0.9 (0.70-1.10) 0.4 

BMI at first visit <25 Kg/m2 0.78 (0.68-0.90) 0.002 

Uncontrolled blood pressure  0.8 (0.70-0.90) 0.002 

First HbA1c >10 3.2 (2.80-3.60) <0.0001 

Uncontrolled lipid  1.4 (1.20-1.50) <0.0001 

Insulin treatment 2.6 (2.30-2.90) <0.0001 
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Table -4-Risk factors associated with weight gain in diabetes 

 Mean weight gain ±SE(Kg) P value 

Gender 

Males 1.88±0.92 

<0.0001 

Females 1.43±0.85 

Duration of DM 

>6 Years 2.44±0.8 

<0.0001 

≤6 Years -0.02±0.01 

Duration of follow –
up 

>8 Years 4.67±0.45 

<0.0001 

≤8 Years 1.52±0.06 

Number of visits 

>20 5.37±0.25 

<0.0001 

≤20 1.18±0.06 

BMI at first visit 
kg/m2 

<25 4.47±0.15 

<0.0001 

≥25 0.90±0.70 

HbA1c at first visit 

>15 4.90±0.52 

<0.0001 

≤15 1.56±0.06 

Mode of treatment 

Insulin 3.06±0.93 

<0.0001 

OAD -0.06±0.01 
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