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Original Article 
 

Significance of Type 2 Diabetes 
Mellitus in the Development of 
Peripheral Arterial Disease 
 
Abstract 
 
Objective: To determine risk factors for peripheral  arterial disease among patients with 
diabetic mellitus. 
Study Design: Quasi experimental Study 
Place and Duration: The study was conducted at the Department of Physiology, Sheikh 
Zayed Federal Post-graduate Medical Institute, Lahore from November 2008 to December 
2010 . 
Materials and Methods: A total of 150 patients, (age ≥40) with type 2 diabetes mellitus, 
were selected from the Diabetic Clinic, Cardiology Unit and Biochemistry Department of the 
Institute. The subjects were equally divided into uncomplicated (n=75) and complicated 
(n=75) groups. The blood samples of each subject were collected for various blood lipid 
parameters. The blood pressure of each patient (arm and ankle) was recorded with the help 
of an sphygmomanometer and a hand held Doppler to calculate his ABI (ankle brachial 
index).  
Results: The total and LDL cholesterol in the complicated group were higher than in the 
uncomplicated group but the triglycerides and HDL cholesterol was in the reverse order. 
Among these, only the total cholesterol level was statistically significant (P<0.05). It was 
revealed that the HDL cholesterols level was inversely correlated with PAD.  
Conclusion: The study confirms that aged and overweight complicated type 2 diabetic 
patients with low HDL cholesterol level are more vulnerable to develop peripheral arterial 
disease.  
Keywords: ABI, Lipids, PAD, Type 2 Diabetes Mellitus  

Muhammad Ishaq*  
Ghulam Jillani Khan** 
Sibgha Zulfiqar*** 
 
*Assistant Professor, Department of 
Physiology, Bannu Medical College, 
Bannu 
**Associate Professor, Department 
of Physiology, Khyber Medical 
College, Peshawar 
***Professor/ Head,  Department of 
Physiology, Sheikh Zayed, Federal 
Post-graduate Medical Institute,&  
Principal SZMC, Lahore 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Address for Correspondence 
 
Dr. Muhammad Ishaq 
Assistant Professor, Department of 
Physiology, Bannu Medical College,  
Bannu 

Introduction 
Diabetes mellitus is among the most prevalent diseases 
in the world, with a rapid increase in Asian populations 
in recent years.1 In addition to cardiovascular disease, 
diabetes also predisposes to a variety of cancers.2 The 
results of a survey, conducted in 199 countries and 
territories (1980 to 2008), concluded that glycemia and 
diabetes are rising globally. The survey estimated that 
the number of people with diabetes increased from 153 
million in 1980 to 347 million in 2008. The researches 
claim that they recorded almost no change in mean FPG 
(fasting plasma glucose) in East and Southeast Asia, 
and Central and Eastern Europe.3 It’s an established 
fact that the cholesterol levels boost high in diabetes 
culminating in enormous health problems, including 
PAD (peripheral arterial disease) not only for the patient 
himself in particular but entire community in general. 
PAD, a major cause of disability, loss of work, and 
lifestyle changes in the United States, is defined as 

obstruction of blood flow into an arterial tree excluding 
the intracranial or coronary circulations. PAD is mostly 
silent in its early stages, but when lesion obstruction 
exceeds 50%, it may cause intermittent claudication with 
ambulation.4 The disease is also designated as PVD 
(peripheral vascular disease), PAOD (peripheral artery 
occlusive disease) or with many other names. It is 
generally believed that raised triglycerides and 
cholesterol in the form of LDL (low density lipoproteins) 
and VLDL (very low density lipoproteins) are 
unfavorable but cholesterol in the form of HDL (high 
density lipoproteins) is favorable for health. Type 2 
diabetes is associated with a cluster of interrelated 
plasma lipid and lipoprotein abnormalities, including 
reduced HDL, a predominance of small dense LDL 
particles, and elevated triglycerides.5 About 30 years 
ago, the Framingham Heart Study established that 
individuals with diabetes have a two to three times 
higher risk of cardiovascular events than nondiabetic 
people.6 Therefore the main purpose of the study was to 
identify the group of type 2 diabetes mellitus 
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(uncompleted or completed) more at risk to develop 
PAD in the population of Lahore, Pakistan. 

Materials and Methods 
The study was conducted at the Department of 
Physiology, Sheikh Zayed Federal Post-graduate 
Medical Institute, Lahore from 2008 to 2010 . A total of 
150 subjects with age ≥40 were selected from the 
Diabetic Clinic, Cardiology Unit and Biochemistry 
Department of the Institute. The subjects were equally 
divided into uncomplicated (males = 32%, females = 
68%) and complicated (males = 29%, females = 71%) 
type 2 diabetes mellitus groups. Patients on insulin 
therapy, with sever systemic disease or having a major 
surgery in the past 3 months were not included in the 
study. After approval from the Ethical Committee, each 
patient was briefed about the procedure and, after his 
consent, his blood samples were collected for various 
blood lipid parameters. The blood pressure of each 
patient (arm and ankle) was recorded with the help of an 
ordinary sphygmomanometer and a hand held Doppler 
to calculate his ABI (ankle brachial index). A criterion for 
the diagnosis of PAD was an ABI < 0.9 and may 
indicate varying degrees of atherosclerosis in the lower 
extremity arteries7. The weight of each subject was 
recorded bare footed and in light clothes to determine 
his BMI (body mass index). The BMI was calculated 
according to the formula; BMI = Body Weight in 
Kilograms / Square of Body Height in Meters. A patient 
suffered even from microalbuminuria (>200 µg/dl) was 
considered as a complicated case of diabetes mellitus. 
The data was analyzed on SPSS version 16.0 for 
statistical analysis. 

Results 
The results of the lipid profiles of the participants of the 
study are summarized in table I, which shows the 
comparison of mean values of one group with the 
corresponding mean values of the other to determine 
statistical significance between them. 
 
Table I: Comparison of the lipid profiles of the 
participants of the two groups. The figure designated by 
* indicates significant P value (P<0.5). 
Lipid Profile Uncomplicate

d  (Mean±SD) 
Complicated 
(Mean±SD) 

P 
Value 

Triglycerides 
(mg/dl) 

188±100.0 179.0±100.0 0.570 

Total 
Cholesterol 
(mg/dl) 

179.0±53.0 201.0±51.0 0.012 

LDL 
Cholesterol 
(mg/dl) 

107.0±42.0 119.0±41.0 0.099 

HDL 
Cholesterol 
(mg/dl) 

43.0±15.0 42.0±12.0 0.819 

 

The total and LDL cholesterols in the complicated group 
were higher than in the uncomplicated group but the 
triglycerides and the HDL cholesterol was in the reverse 
order. The difference between the groups was not 
significant statistically (P>0.05) regarding all parameters 
except total cholesterol levels which showed a 
statistically significant difference (P<0.05). These 
findings signify that the patients with complicated type 2 
diabetes mellitus at par with the patients of the 
uncomplicated type 2 diabetes mellitus are more prone 
to develop diabetic related anomalies.  
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Figure1. Comparison of the lipid profiles of the 
participants of the study (table I) in graphic form to 
visualize the data. 
 
In another event of the study, the triglycerides, total 
cholesterol and LDL cholesterol did not show any 
correlation but the HDL cholesterol showed a 
statistically significant inverse correlation with PAD. It 
was shown that age and body mass index were also 
clinically correlated with PAD but this was not significant 
statistically. These facts reveal that aged persons 
suffering from complicated type 2 diabetes and with low 
HDL cholesterol are at a greater risk to develop PAD. 

Discussion 
Peripheral Arterial Disease (PAD) is a highly prevalent 
atherosclerotic syndrome that affects approximately 8-
12 million individual in the USA and is associated with 
significant morbidity and mortality.8-12 Enough evidence 
is present to believe that diabetes mellitus accelerates 
atherosclerosis resulting in PAD of the distal limbs. 
Gangrene of the lower extremities, as a result of 
advanced vascular disease, is about 100 times more 
common in diabetics than normal population.13 
Therefore, the main focus of this study, too, was on the 
PAD of lower limbs in response to type 2 diabetes 
mellitus. In this disease plaque builds up in the arteries 
causing diminished blood supply to various body’s 



Significance of Type 2 Diabetes (T2D) Mellitus in the Development of Peripheral Arterial Disease       Muhammad Ishaq et al 

Ann. Pak. Inst. Med. Sci. 2012; 9(3): 135-137          137 

organs. Plaque is made up of fat, cholesterol, calcium, 
fibrous tissue, and other substances in the blood. There 
are many factors which increase the likelihood of PAD 
but diabetes mellitus, probably in this regard, top the list. 
The current study compares the uncomplicated and 
complicated type 2 diabetes mellitus patients to identify 
the group more vulnerable to develop PAD. The current 
study shows high levels of total and LDL cholesterols, 
and low levels of triglycerides and HDL cholesterol in 
the complicated group. However, among the lipid 
parameters, it was only the total cholesterol which 
showed a statistically significant difference. In our 
opinion the statistically insignificant lipid parameters do 
not mean a favorable provision for the complicated 
group, rather it is wise to presume that these raised 
factors, too, sound the alarm of danger for these 
individuals. We recorded low levels of triglycerides in the 
complicated group but we were unable to find any 
reasonable explanation for this finding. However, this 
fact may be worrisome for these persons because low 
levels of triglycerides might be associated with 
increased cancer risk.14   
We determine correlation of age, BMI and lipid 
parameters with ABI to find out any association between 
them. It was only the HDL cholesterol which exhibited 
strong inverse correlation with worse ABI. With the type 
2 diabetic patients’ point of view, this is a worsened 
condition for them because in a study it was reveled that 
lower HDL cholesterol levels are associated with worse 
ankle brachial index.15 

Conclusion 
This study reveals that aged and overweight 
complicated type 2 diabetic patients with low HDL 
cholesterol are more vulnerable to develop peripheral 
arterial disease. 
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