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ABSTRACT 

Background: Is to study the HbA1c level on diabetics obese patients and diabetics 

non obese patients. Aims of study: Cross-sectional study of two groups of 

diabetics patients with obesity and another group non obese diabetics patients. 

Patients and Method: This cross-sectional study included 92 inpatients and 

outpatients with diabetes from (February 2015 to December 2015) in Al- karama 

Teaching Hospital Department of medicine. The samples were divided into two 

groups, group 1 (obese diabetics patients), and group 2(non obese diabetics 

patients). The level of hba1c and fasting blood sugar was measured in each group. 

Results: Patients with non-obese diabetics have higher level of HbA1c than obese 

diabetics patients, frequency of HbA1c in non-obese diabetics patients  was 8.9±2.9 

% while in obese diabetics patients is 8.2±2.5 %, P-value <0.005   were considered 

significant. Also the fasting blood sugar (FBS) in non-obese 218.2±106.9 while in 

obese 207.3±94.6 which mean higher. 

Conclusions: Level of HbA1c is higher in non-obese diabetics patients than obese 

diabetics patients and also fasting blood sugar. 
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INTRODUCTION 

Glycated hemoglobin (hemoglobin A1c, HbA1c, A1C, 

or Hb1c; sometimes also HbA1c or HGBA1C) is a form 

of hemoglobin that is measured primarily to identify the 

average plasma glucose concentration over prolonged 

periods. It is formed in a non-enzymatic glycation 

pathway by hemoglobin's exposure to plasma glucose. 

HbA1c is a measure of the beta-N-1-deoxy fructosyl 

component of hemoglobin, Normal levels of glucose 

produce a normal amount of glycated hemoglobin. As 

the average amount of plasma glucose increases, the 

fraction of glycated hemoglobin increases in a 

predictable way. This serves as a marker for average 

blood glucose levels over the previous 3 months prior to 

the measurement as this is the lifespan of red blood 

cells.1,2 

In diabetes mellitus, higher amounts of glycated 

hemoglobin, indicating poorer control of blood glucose 

levels, have been associated with cardiovascular disease, 

nephropathy, and retinopathy. Monitoring HbA1c in 

type 1 diabetic patients may improve outcomes.3 The 

hemoglobin  A1C  (HbA1C)  assay has become the gold- 

 

 
 

standard measurement of chronic glycaemia for over two 

decades. Anchored in the knowledge that elevated 

HbA1C values increase the likelihood of the 

microvascular complications of diabetes (and perhaps 

macrovascular complications as well), clinicians have 

used Hb A1C test results to guide treatment decisions, 

and the assay has become the cornerstone for the 

assessment of diabetes care, it has assumed that the 

HbA1C assay reflects average glycaemia over the 

preceding few months.4-9 

Because HbA1C is thought to reflect average glycaemia 

over several months10, and has strong predictive value 

for diabetes complications11,12, HbA1C testing should be 

performed routinely in all patients with diabetes, at 

initial assessment and then as part of continuing care. 

Measurement approximately every 3 months determines 

whether a patient’s glycemic targets have been reached 

and maintained, based on the work of the National 

Glycohemoglobin Standardization Program (NGSP) in 

the U.S. and other similar programs in other parts of the 

world.13-15 
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Overweight and obesity 

Are defined as abnormal or excessive fat accumulation 

that presents a risk to health. A crude population 

measure of obesity is the body mass index (BMI), a 

person’s weight (in kilograms) divided by the square of 

his or her height (in metres). A person with a BMI of 30 

or more is generally considered obese. A person with a 

BMI equal to or more than 25 is considered 

overweight.17 Overweight and obesity are major risk 

factors for a number of chronic diseases, including 

diabetes, cardiovascular diseases and cancer, it 

considered a problem not only in high income countries, 

overweight and obesity are now dramatically on the rise 

in low- and middle-income countries, particularly in 

urban settings.18-20 

Table 1: Contains the correlation between HbA1C levels 

and mean plasma glucose levels.16 

 
PMC full text: Diabetes  Care .2008Aug:31(8):1473-7816 

 

Type 2 diabetes mellitus is strongly associated with 

obesity in all ethnic groups. More than 80 percent of 

cases of type 2 diabetes can be attributed to obesity, 

which may also account for many diabetes-related 

deaths.21,22 The lowest risk was associated with a BMI 

below 22 kg/m2 (slightly lower than in men from the  

 

 

Health Professionals Study); at a BMI greater than 35 

kg/m2, the relative risk for diabetes adjusted for age 

increased to 61. The risk may be increased further by a 

sedentary lifestyle or decreased by exercise.23,24 
 

PATIENTS AND METHODS 

This study is cross-sectional, 92 patients was enrolled in 

this study collected from diabetic clinic in Al karama 

teaching hospital these diabetic  patients divided into 

two groups first 46 patients are diabetes obese and 

another 46 patients are diabetes non-obese according to 

the body mass index Body weight, height, fasting blood 

sugar, hemoglobin A1C was measured. 

Statistical analysis 

The SPSS 20 was used to analysis the data, T-paired 

score was used , P-value <0.005   were considered 

significant. 
 

RESULTS 

The body mass index (BMI) in non-obese 23.2±1.9 as 

displayed in Fig.1 and Table 2 while in obese 27.8±7.7 

as displayed in Fig.4. The fasting blood sugar (FBS) in 

non-obese 218.2±106.9 as in Fig.2 and Table 2, while in 

obese207.3±94.6 as in Fig.5 and Table 2. The 

hemoglobin A1c (HbA1c) in non-obese 8.9±2.9 as in 

Fig. 3 and Table 2 while in obese 8.2±2.5 as in Fig.6 and 

Table 2. 

Paired t test for comparison between non-obese and 

obese was 0.00 which is statistically significant 

(<0.005). 

 

Table 2: Display mean, median, and standard deviations between obese and non-obese diabetics patients 

Statistics 

 BMI 

Non 

obese 

FBS 

Non obese 

HbA1c 

non 

obese 

BMI 

obese 

FBS obese HbA1c 

obese 

N Valid 46 46 46 46 46 46 

Missing 8 8 8 8 8 8 

Mean 23.2087 218.2609 8.9565 27.8739 207.3478 8.2639 

Std. Error of Mean .40860 22.30973 .61890 1.60816 19.73426 .54008 

Median 23.1000 168.0±000 8.7000 28.1000 182.0000 8.1000 

Std. Deviation 1.95957 106.99372 2.96814 7.71246 94.64220 2.59011 
 

 

 

  

Fig 1: Frequency of BMI non- obese diabetics patients Fig 2:Frequency FBS in non-obese diabetics patients 
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Fig 3: Frequency Hba1c in non-obese diabetics patients Fig 4: Frequency BMI in obese diabetics patients 

  

Fig 5: Frequency of the FBS in obese diabetics patients Fig 6:Frequency of Hba1c in obese diabetics patients 

 

DISCUSSION 

Many previous studies mentioned that there is important 

relationship between the HbA1c and the obesity and 

lipid disturbances especially in diabetes patients like 

Liliana Zago, et al.25 where they found that HbA1c 

showed a positive association with glucose and the 

TG/HDL ratio, These events were more frequent in 

patients with obesity. Zehra Esra Önal, et al.26 also 

showed a positive relationship between insulin resistance 

and serum HbA1c levels of obese children. While, 

Unluer AN, et al.27 study revealed that There no 

difference between obese and non-obese groups in terms 

of HbA1c values. 

In this cross sectional study, we studied the level of 

Glycated hemoglobin (HbA1c) in obese diabetics 

patients and non obese diabetics patients and the results 

were different from the above studies where we found 

that Patients with non obese diabetics have higher level 

of HbA1c than obese diabetics patients, frequency of 

HbA1c in non obese diabetics patients was 8.9±2.9 % 

while in obese diabetics patients is 8.2±2.5 %, P-value 

<0.005 and this differ from other outside Iraq studies,  

Liliana Zago et al. study and Zehra Esra Önal et al. and 

this may be explained by bad uncontrolled blood sugar 

of non obese diabetics patients and this asserted by high 

level of fasting blood sugar to these non obese diabetics 

patients more than those with obese diabetics patients 

The mean fasting blood sugar (FBS) in non-obese 

218.2±106.9 while in obese 207.3±94.6. P-value <0.005. 

 

 

CONCLUSION 

The level of Glycated hemoglobin (HbA1c) and fasting 

blood sugar rises in non-obese diabetics patients more 

than obese diabetics patients, We believe that, larger 

comprehensive studies can highlight the impact of 

glycemic control and obesity (BMI) on hba1c level in 

blood.  
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