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A B S T R A C T  

Objective: To determining the frequency of MI in diabetic Pakistani patients 
with PAD in a Pakistani tertiary care hospital. 
Methodology: A cross-sectional study was carried out at Diabetes Research 
Centre, Nishtar Hospital Multan for six months from July 2018 to January 2019. 
As per study inclusion/exclusion criteria, the patients suffering from DM with 
PAD were enrolled, after signing the study informed consent. Each patient 
underwent electrocardiogram (ECG) recording by the first researcher himself. 
Patients having pathological Q waves (0.04 seconds wide and 2 mm deep) in 
two relevant leads were labeled as having a myocardial infarction. 
Results: Out of a total of 290 patients (men: 56.2% and women: 43.8%) with 
mean age of the patients was 51.29 ± 8.54 years with age range of 40-85 years. 
There were 71 (24%) smokers and 219 (76%) non-smoker patients. Fifty percent 
of the total patients were obese. The mean duration of diabetes was 7.39 ± 0.36 
years whereas mean duration of peripheral arterial disease was 1.604 ± 0.005 
years. The frequency of MI among diabetic patients with PAD was 14.8%. 
Conclusion: Prevalence of 14.8% MI in the present study alarms to diagnose and 
treat diabetes and PAD patients at an earlier stage. 
Keywords: Diabetes Mellitus, Peripheral Arterial Disease, Myocardial infarction, 
Ischemic heart disease.   
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Introduction 

PAD is a serious condition that arises due to stenosis or 

occlusion of arteries excluding those arteries which take 

the blood to the heart and brain. This blockage results in 

changes in normal quality of life.1,2 Patients who have 

PAD are found to be complaining about the fatigue, 

cramping, and pain that is usually common in the lower 

extremities. More than 200 million people had developed 

PAD with varying symptoms.3, 4 

Multiple reasons are there which are a common part of 

life but cause PAD. The most common cause of PAD is 

smoking.5 Smoking causes the lower oxidation of the 

blood resulting in the accumulation of plaque in the 

arteries.(6) High blood pressure, atherosclerosis, high 

cholesterol are the other leading risk factors for PAD. 

These risk factors become dangerous when they are 

present in concomitant with diabetes mellitus. Both men 

and women are affected by PAD; however, African 

Americans have an increased risk of PAD.7 Hispanics 

may have similar to slightly higher rates of PAD 

compared with non-Hispanic white people. 

Approximately 6.5 million people age 40 and older in the 

United States have PAD. PAD is a symbol of closed or 

narrowed arteries which develop pressure on the heart. 

As the supply of oxygenated blood deficits, the heart 

suffers from myocardial infarction.8 Diabetes mellitus is 

an emerging epidemic, which refers to persistent 

hyperglycemia or glucose intolerance due to relative or 

absolute deficiency of insulin. Type I diabetes mellitus 

(T1DM) is caused by the autoimmune destruction of 

pancreatic B cells while T2DM is a heterogeneous 

syndrome characterized by abnormalities in carbohydrate 

and fat metabolism.9 
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Cardiovascular diseases (CVDs) are an important public 

health issue and the leading cause of death globally.10  

This is even a bigger problem for developing countries 

like Pakistan, which still face the heavy burden of both 

communicable diseases and non-communicable 

diseases.11 Myocardial infarction is sub-entity of 

Ischemic Heart Disease (IHD) in which there is formation 

of occlusive thrombus at the site of rupture or erosion of 

an atheromatous plaque in the coronary artery. Diabetes 

mellitus, peripheral arterial disease (PAD) and others like 

smoking and obesity are recognized risk factors of IHD.12 

Peripheral Arterial Disease (PAD) refers to a clinical 

disorder where stenosis or occlusion occurs in the aorta 

or arteries of the lower limbs.13 The incidence of MI in 

patients with PAD is 5.2%.14 

Diabetes, smoking, hypertension, and hyperlipidemia are 

important risk factors for peripheral arterial disease.(15)  

PAD is reported to be common among diabetic patients 

in Pakistan that needed to be evaluated.16 

This study was conducted to determine the frequency of 

MI in diabetic patients with PAD, using non-invasive 

testing to determine the frequency of Q-wave myocardial 

infarction. This study will elucidate the early screening of 

the patients with T2DM and PAD, adopting preventive 

measures to decrease the frequency of MI in these 

patients. 

Methodology  

A cross-sectional study was carried out at Diabetes 

Research Centre, Nishtar Hospital, Multan for six months 

from July 10, 2018, to January 09, 2019. Patients of age 

18 years or above suffering from DM and PAD were 

included in the study. Patients having any other major 

disease like a chronic renal failure (CRF), 

cerebrovascular accident (CVA), and cirrhosis of liver 

were excluded. The study was approved by the 

institutional ethical board and written informed consent 

was attained from all participants. The sample size of the 

study is estimated using 95% confidence interval with a 

5% margin of error as 290 cases of DM. 

The patients with fasting plasma glucose concentration of 

> 126 mg/dl (7.0 mmol/L) were regarded as diabetics.17 

Ankle Brachial Index (ABI <1.0) was used to diagnose 

PAD.(18)  ABI measures the ratio of blood pressure in 

lower legs to blood pressure in the arms. Myocardial 

infarction (MI) was diagnosed based on 

electrocardiogram (ECG) changes consistent with 

pathological Q wave (0.04 seconds wide and 2 mm deep) 

in two relevant leads i.e. inferior wall (II, III & aVF 

leads), lateral wall leads (1, aVL, V5 and V6 leads) and 

anteroseptal wall ( V1, V2, V3 and V4 leads)(19)  

Patients who fulfilled the inclusion and diagnostic criteria 

as mentioned above were included. Each patient was 

subjected to ECG recording done by the researchers 

themselves. All data were entered in a specifically 

designed proforma, which were then entered into 

software SPSS version 20.0. Mean and standard deviation 

(SD) were calculated for age. Frequencies (percentages) 

were calculated for gender and the presence or absence of 

pathological Q waves on ECG. Data was analyzed using 

SPSS version 23inc. Descriptive statistics was estimated 

and presented in form of tables.. 

Results  

Out of 290 patients, 163 (56.2%) were males and 127 

(43.8%) were females with male to female ratio of 1.3:1  

Mean age of the patients was 51.29 ± 8.54 years with age 

range of 40-85 years. There were 121 (41.72%) patients 

between 40–49 years, 107 (36.90%) patients between 50–

59 years, 50 (17.24%) patients between 60–69 years, and 

12 (4.14%) patients of the age 70 years or above. There 

were 71 (24%) smokers and 219 (76%) non-smoker 

patients (Figure 1). 

Figure 1. Frequency of smokers in the study 

Fifty percent (145) of the total patients were obese 

(Figure 2). Out of 290 cases, duration of diabetes was 0-9 

years in 207 (71.4%) patients, 10-19 years in 67 (23.1%) 

patients, 20-29 years in 13 (4.5%) patients, and ≥30 years 

in 3 (1%) patients with mean duration of diabetes of 7.39 

± 0.36 years.  
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Figure 2. Frequency of the obese cases in the study 

Duration of PAD was 1–3 years in 259 (89.3%) patients, 

with mean duration of peripheral arterial disease of 1.604 

± 0.005 years. The frequency of myocardial infarction 

among diabetic patients with PAD was 14.8%. 

Myocardial infarction on Q-wave was detected on 

inferior wall leads (II, III, & aVF) in 18 (41.9%) patients, 

on lateral wall leads (I, aVL, V5 & V6) in 15 (34.9%) 

patients and on anteroseptal wall leads (V1,V2,V3 & V4) 

in 10 (23.2%) patients (Table I). There was no significant 

difference for the duration of disease, gender and obesity 

But a significant difference was noted for myocardial 

infarction in the smokers as compared to non smokers 

(Table II) 

Table I: Baseline Clinico-Social Parameters in the Study 

Participants 

Variable  Mean+SD/N(%) 

Duration of DM (years) 7.39±0.36 

Duration of PAD (years) 1.604±0.005 

Duration of 
DM(years) 

0-9 207(71.4%) 

10-19 67(23.1%) 

20-29 13(4.5%) 

MI in DM with 
PAD 

Yes 43(14.8%) 

No 247(85.2%) 

Q-wave Findings 

in Diabetic 
Patients 

Lead II, III, aVF 18(41.9%) 

Lead I, aVL, V5, V6 15(34.9%) 

Lead V1, V2, V3, V4 10(23.2%) 

Discussion  

Diabetes mellitus is a global public health problem 

associated with disturbing complications. In the general 

population, Diabetes Mellitus (type II) is associated with 

high risk of mortality especially in the patients with 

cardiovascular disease.20, 21  Major cardiovascular events 

are responsible for more than half of total mortality in 

diabetic patients.21 These patients increase the 2-3 folds 

of risk for developing coronary artery disease, CVD and 

PAD.(22) These patient’s disease severity associated with 

the chronic level of hyperglycemia with an increasing 

frequency of cardiovascular events. The coronary heart 

disease and ischemic stroke are the major cardiovascular 

events contributing the morbidity and mortality in 

diabetic patients. Basit et al23 have reported frequency of 

coronary artery disease (CAD) as 15.1% in T2DM. PAD 

is frequently encountered in diabetic patients. (24)A 

number of studies have been carried out to elucidate 

relation between T2DM and CVD resulting in MI. 

Similarly, an immense body of literature is available that 

describes the association between PAD and subsequent 

cardiac events such as MI. However, only a few studies 

have been conducted on the frequency of MI in T2DM 

patients having PAD. 

Table II: Impact of the Clinico-social variables on the 

presence of Myocardial Infarction. 

  Myocardial Infection P-

Value   Yes No 

Gender 
Male 25(15.3%) 138(64.7%) 

0.45 
Female 18(14.2%) 109(85.8%) 

Duration 

of 

Diabetes 

Mellitus 

1-9 year 33(15%) 174(84.1%) 

0.76 

10-19 
year 

8(11.9%) 59(68.1%) 

20-29 
year 

2(15.4%) 11(84.6%) 

>30 year 0(0%) 3(100%) 

Smoking 
Yes 23(32.4%) 48(67.6%) 

0.001* 
No 20(9.1%) 199(90.9%) 

Obesity 
Yes 24(15.5%) 131(84.5%) 

0.43 
No 19(14.1%) 116(85.9%) 

*p-value<0.05 as significant 

It has been studied that prevalence of DM in the patient 

with PAD is 25%.25 Diabetes in combination with PAD 

manifests broad clinical characteristics, resulting in major 

cardiovascular complications such as MI.26 In fact, PAD 

confers poor prognosis in patients with T2DM. Saely et 

al.27 prospectively studied 1049 patients to determine the 

single and combined effect of T2DM and PAD on the 

risk of cardiovascular events. They reported a significant 

risk of cardiovascular events (71.2%) in the patient's 

PAD and DM as compared to those with T2DM only 

(22.2%) or PAD only (52.6%). They demonstrated that 

DM in PAD escalates atherothrombotic disease, 

increasing the risk of CVD. Their study also reflected that 

PAD itself is a significant risk for cardiovascular events. 

They reported 40 non-fatal MI among cardiovascular 

events. In the present study, MI was reported in 23.2% 

patients with T2DM and PAD. 

Although PAD and T2DM increase the risk of 

cardiovascular events when they do not coexist; however, 
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the risk of these events accumulates in the coexistence of 

PAD and T2DM.26 Circulating fibrinogen plays an 

important role in the occurrence of cardiovascular events 

as it increases plasma viscosity, enhances platelet 

activation and accelerates plaque formation.26 In this 

regard, Chen et al28 conducted a cross sectional study 

including 1096 diabetic patients to investigate the 

fibrinogen levels in T2DM and its relation with PAD. 

Their study population had 80.9% patients with PAD, 

reporting higher serum levels of fibrinogen in the patients 

with PAD as compared to those without PAD. Therefore, 

it is clear that coexisting PAD and T2DM intensifies the 

risk of cardiovascular events such as MI. 

In Pakistan, no study has been conducted to determine the 

frequency of MI among patients with DM and PAD. 

However, one of the studies carried out at Nishtar 

Hospital Multan has reported PAD in 25.1% with DM 29 

It demonstrated that PAD is a frequent co-morbidity in 

diabetic patients, increasing the risk of CVD. Therefore, 

all the patients with T2DM should be looked for PAD for 

early prevention and detection of CVD. 30, 31 MI occurred 

in 683 patients (4.9%). Risk factors associated with the 

risk of MI were age, diabetes.32 

Moreover, further studies at a large scale are required to 

shed light on MI and all other cardiovascular events in 

the patients with coexisting T2DM and PAD. Limitations 

of the study include a single hospital study, small sample 

size and half of the patients were obese increasing the 

risk of adverse events. Prevalence of 14.8% myocardial 

infarction in the present study alarms to diagnose and 

treat T2DM and PAD patients at an earlier stage. Every 

diabetic patient with PAD should be screened for MI. 

Conclusion  

Conclusively, it is observed that diabetes cause various 

type of heart disease but when it leads to PAD, the 

situation becomes more alarming. 14% of cases who have 

diabetes along with PAD had developed myocardial 

infarction.  Keeping in view, the cases of diabetes should 

be screened for the PAD so that priority could be 

established and management plan be opted accordingly. 
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