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ABSTRACT

Background: Metabolic syndrome (MS) is com-
mon among people with type 2 diabetes. The
purpose of this study was to assess the propor-
tion of MS and its individual components among
type 2 diabetic adults, to stratify these by gender
and to determine their association with ischemic
heart disease (IHD). Method: A cross-sectional
multicentre study was conducted in public and
private sector clinics in Karachi, Pakistan. A pre-
tested structured questionnaire and medical re-
cords were used to collect information from 889
people with type 2 diabetes after informed con-
sent. Chi-square test and odds ratios with 95%
Clwere used to assess the association of MS, its
components and IHD. Adjusted odds ratios were
used to evaluate the differences of MS and its
components by gender. Results: In all, 70% of
the participants had MS. The likelihood of having
IHD among those with MS was higher (OR = 3.21;
95% CI = 2.22 - 4.65). Of the individual MS com-
ponents, obesity conferred the strongest asso-
ciation with IHD (OR = 2.57; 95% CI = 1.91 - 3.43).
Multivariate analysis showed an increased pro-
portion of MS among women (AOR = 1.63; 95%
Cl = 1.18 - 2.24). Of the individual MS compo-
nents, women had a higher prevalence of obe-
sity (AOR = 4.70; 95% CI = 3.30 - 6.70). Conclu-
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sion: A very high burden of MS among type 2
diabetics has been identified in this study. De-
dicated interventions are needed to prevent/
delay the onset of MS and the associated mor-
bidity and mortality.
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1. INTRODUCTION

Diabetes Mellitus is being increasingly viewed as a
rising pandemic worldwide, with developing countries
bearing the major brunt of the disease. Estimated to have
affected approximately 6.4% of the adult population in
2010 globally, the prevalence of diabetes is expected to
rise to 7.7% by 2030 [1]. It is also projected that by the
same year, the developed and the developing countries
will see a 20% and 69% increase respectively, in the num-
ber of adults with diabetes [1]. When considering im-
paired glucose tolerance with diabetes, the prevalence of
total glucose intolerance may even be higher, predicting
an alarming burden of the disease in future [2].

Diabetes Mellitus leads to a greater risk for all mani-
festations of atherosclerosis, particularly coronary artery,
cerebrovascular and peripheral arterial diseases [3,4].
These macrovascular complications cause significant
morbidity and mortality, such that approximately, 80%
of the total mortality in diabetic patients is attributed to
some major cardiovascular complication [4]. Among
the chronic complications of diabetes, the management
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of cardiovascular disease (CVD) accounts for the major
share of expenditure and resources used in the care of
diabetics, posing substantial economic burden [5,6]. Is-
chemic Heart Disease (IHD) the most frequent single
cause of death among diabetics [7] is known to be re-
lated to certain risk factors like hypertension (HTN),
dyslipidemia, microalbuminuria, and obesity [3,4,8].
There is considerable evidence to suggest that modifi-
cation of these factors results in a substantial decrease
and delay in the development of heart diseases [8,9].
Metabolic syndrome (MS) is a clustering of such risk
factors and its prevalence is found to be nearly 60% to
80% among diabetic patients in different parts of the
world [10-13]. Although, MS is known as a significant
and independent predictor of cardiovascular disease, its
presence among persons with type 2 diabetes raises this
risk to the greatest [10,14,15].

Ischemic Heart Disease was largely considered a dis-
ease more prevalent among men for a long time. How-
ever recent evidence clearly points to the increased pre-
valence among women [16]. Although the degree of
definite coronary artery disease may be twice as high
among males, the electrocardiographic evidence of ische-
mia is seen more among females [16]. These findings can
be well attributed to the much greater burden of CVD
associated factors that have been observed to prevail and
cluster among women [17-19] that may overwhelm the
protective role of the female sex hormones against the
development of atherosclerosis. Several studies on MS
among people with type 2 diabetes have also clearly re-
vealed an increased existence of MS components and
their clustering among female gender [12,13]. However,
there still exists a profound need to thoroughly assess the
individual MS components with respect to gender in this
population. The presence of diabetes, along with other
MS components, makes it imperative to identify the dif-
ferences in the metabolic risk profile between both the
genders, so that in the setting of paucity of resources in
developing countries, it becomes possible to plan and
prioritize interventions for high risk groups. We therefore,
in this study assessed the proportion of MS and its indi-
vidual components and, estimated their association with
IHD among people with type 2 diabetes visiting out-
patient clinics in Karachi, Pakistan. We also identify the
differences of MS and their individual components by
gender.

2. METHODS

We conducted a cross-sectional multi-centre study in
four out-patient clinics in Karachi, a cosmopolitan city
and economic hub of Pakistan, with a population of over
16 million. In order to capture a diverse population with
respect to socio-economic strata and clinical spectra, and
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to render the results more generalizable, both public and
private sector clinics were approached. The four clinics
included in the study represented family medicine, inter-
nal medicine, specific diabetes care and endocrine clinics.

Selection and Description of participants: We included
in our study, all persons with an established diagnosis of
type 2 diabetes attending clinics for follow-up visit. Ex-
cluded were people with type 1 diabetes, gestational dia-
betes and diabetes secondary to other diseases and/or
drugs. Although no harm was expected to occur to any of
the study participant, the study questionnaire was re-
viewed and approved by the Research Committee of the
department of Family Medicine, Aga Khan University,
Karachi. Permission was also taken from each of the
studied clinic.

Informed consent was obtained from the participants
after explaining the procedure and the objectives of the
study, and complete confidentiality of the collected data
was ensured to them.

All data were collected and edited by medical gradu-
ates specifically trained for this task. Of the 1000 eligible
people with type 2 diabetes approached consecutively at
the four clinics, 87 patients refused to participate while
information was missing for 24 records. Hence, the final
analysis was done on 889 participants.

Technical Information: A pretested structured ques-
tionnaire was used to collect data on the socio-demo-
graphic and clinical characteristics. Some variables were
also confirmed from patients” medical records. For this
study, physical activity was defined as “regular” if a
person brisk walked or exercised for a minimum of 20
minutes, for four or more times per week. Smoking status
of the participant was regarded as “current smoker” if the
respondent was currently smoking and smoked at least
100 cigarettes in lifetime. Individuals were classified as
hypertensive if they were previously diagnosed and were
currently on anti-hypertensive medication. A history of
IHD was considered to exist if a history of angina and/or
myocardial infarction was elicited from the responders
and/or documented in the medical records. Besides these,
patients’ medical records were used to obtain other vari-
ables such as height, weight, blood pressure (BP), fasting
blood glucose (BG) and fasting blood triglycerides (BT).
For this study, we used the definition of MS as suggested
by World Health Organization [20] which is one of the
most widely used criteria among people with diabetes.

Data were analyzed using SPSS-version 19. Propor-
tions were calculated for all the variables of interest. Uni-
variate analysis was carried out to assess the relationship
between the outcome variables (MS and its individual
components) and IHD by using chi-square test and crude
odds ratio (OR) with 95% Confidence Interval (CI). Uni-
variate analysis was also done to evaluate the relation-
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ship between MS, its components and gender categories.
Multiple logistic regression was done after adjusting for
the confounding variables. Results are expressed as ad-
justed odds ratio (AOR) with 95% CI. The components
of MS (systolic BP, diastolic BP, fasting BG, fasting BT
and BMI) were taken as continuous variables in assess-
ing the association with IHD and gender.

3. RESULTS

Respondents of our study had a predominance of fe-
males (57.5%). More than half the subjects were 50 years

of age and 59.5% were found to have diabetes for 5 years.

Almost two thirds of the participants were not physically
active at the time. Socio-demographic characteristics are
detailed in Table 1.

IHD was documented among 28% (95% CI: 25.5 -
31.2) of studied type 2 diabetic patients whereas MS was
present in 71.7% (95% CI: 68.9 - 74.6) of the subjects.
Hypertension was the most common component of MS
noted in 60.2% (95% CI: 57.1 - 63.3) patients.

Associations for MS and its individual components
with IHD among people with type 2 diabetes are summa-
rized in Table 2. MS and all its individual components
were found to be significantly associated with IHD.
However, the odds of having IHD among subjects with
MS were substantially higher compared to individual
components of MS. The likelihood of having IHD among
subjects with MS was more than three times higher
compared to those without MS (OR = 3.21; 95% ClI: 2.22
- 4.65). Of the individual components of MS, obesity
conferred the strongest association with IHD. The odds
of having obesity were more than two and a half times
higher in persons with IHD (OR = 2.57; 95% CI: 1.91 -
3.43). The odds of the other components of MS such as
HTN (OR = 1.39; 95% CI: 1.10 - 1.90), microalbuminu-
ria (OR =1.83; 95% CI = 1.36 - 2.45) and dyslipidemia
(OR = 1.84; 95% CI = 1.38 - 2.45) were also higher
among persons with IHD.

Proportion of MS and its individual components strati-
fied by gender among the study population are given in
Table 3. Multivariate analysis done after adjusting for
age, physical activity and smoking status revealed a
higher MS prevalence among women as opposed to men
(women: 73.8% vs men: 63.5%; AOR = 1.63; 95% CI =
1.18 - 2.24). Of the individual MS components, obesity
prevalence was significantly higher among women com-
pared to their counter parts (AOR = 4.70; 95% CI = 3.30
- 6.70). As opposed to that, microalbuminuria was seen
less frequently among women than men (AOR = 0.70;
95% CI = 0.51 - 0.95), same was also true for dyslipide-
mia. Although HTN was seen slightly more among
women, however the difference was not significant sta-
tistically (women: 66.8% vs. men: 61.7%; AOR = 1.21;
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Table 1. Baseline characteristics of people with type 2 diabetes
(n =889).

Characteristics Number Percent
Age

Up to 50 years 388 43.6

>50 years 501 56.4
Marital status

Living with spouse 782 88.0

Not living with spouse 107 12.0
Education

Up to 5 years of schooling 257 55.6

>5 years of schooling 258 60.4
Duration of disease

Up to 5 years 360 40.5

>5 years 529 59.5
Physically active

Yes 308 346

No 581 65.4

Table 2. Association of metabolic syndrome and its individual
components with Ischemic Heart Disease among people with
type 2 diabetes.

Factors Overall Having IHD p-value Odds Ratio

n (%) (28% of n) (95% ClI)
Metabolic Syndrome (ggé) 85.1 1.17 (2,22.-2411.65)
-Hypertension (251.%) 70.3 0.33 (1.1(1)'_391).90)
-Microalbuminuria (??21?.%) 42.8 0.60 (1.3%1?3.45)
-Dyslipidemia (:75‘2')) 58.7 0.61 (1‘3;?;.45)
-Obesity oy 5T 09 o1 343)

95% CI = 0.88 - 1.66).

4. DISCUSSION

Summary of Key Findings: The unfolding global pan-
demic of diabetes has been shown to have its greatest
adverse impact in the low and middle income countries
as they account for nearly 80% of diabetes related mor-
tality across the world [21]. It is well established that
among persons with type 2 diabetes, one of the leading
causes of morbidity and mortality is the increased fre-
quency of occurrence of cardiovascular disease [3,4]. In
our study, nearly one third of people with type 2 diabetes
had an established diagnosis of IHD. This is somewhat
closer to around 25% and 28% prevalence observed in
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Table 3. Gender differences in Metabolic Syndrome and its individual components among people with type 2 diabetes.

Metabolic Syndrome and

Components Proportions (%) Unadjusted Adjusted
Men (42.5) V2/507m 59)n p-value 333&?830 p-value O(gg;}Rg:;o
Metabolic Syndrome 63.5 73.8 0.48 1.62 (1.22 - 2.15) 0.49 1.63(1.18-2.24)
-Hypertension 61.7 66.8 0.22 1.25 (1.00 - 1.65) 0.19 1.21 (0.88 - 1.66)
-Microalbuminuria 39.7 29.0 -0.48 0.62 (0.47-0.82) -0.37 0.70 (0.51 - 0.95)
-Dyslipidemia 56.8 42.8 -0.57 0.57 (0.44-0.74) -0.55 0.58 (0.43 - 0.78)
-Obesity 21.4 54.1 1.46 4.31 (3.18 - 5.84) 154 4.70 (3.30 - 6.70)

Adjusted odds ratios were calculated after adjusting for age, physical activity and smoking status.

South India and Iran respectively [22,23]. However,
the prevalence found in our study is much higher than 13
and 10% seen in developed countries [24,25], consoli-
dating the finding of increased burden of the problem in
this part of the world. We believe that this may once
again be pointing to the well established notion of “Asian
Indian Phenotype” associated with increased insulin re-
sistance, higher abdominal adiposity etc, along with de-
creased physical activity and dietary patterns that put
Asian Indians more at risk of diabetes and premature
coronary artery disease [26] when compared to other eth-
nicities.

The clustering of risk factors for CVD is seen as a
universal phenomenon among people with type 2 diabe-
tes [10-14]. MS is also a stronger and independent pre-
dictor for heart disease in type 2 diabetic patients [10,
14]. Like previous studies that consistently report over
two-thirds of the diabetic patients to have this risk factor
clustering [10,13], we revealed that nearly three-fourths
of our study participants also had MS. Additionally, it
was observed that IHD was more likely among subjects
with MS as compared to those without MS. Different
studies show varied results regarding the role of indivi-
dual components of metabolic syndrome in predicting
the presence and severity of CVD. Fasting blood glucose,
hypertension, obesity and dyslipidemia have all been
found in different studies to be more significantly associ-
ated with CVD relative to one another [13,27,28], how-
ever, some researchers identify central obesity to be the
strongest predictor among all [29]. In our study also, the
component with the strongest association with IHD was
obesity.

We also analyzed in our study, the gender differences
in the prevalence of MS and its components. A higher
prevalence of clustering of IHD risk factors is seen
among women, both diabetic and non-diabetic, in deve-
loping countries. [12,13,18]. This is in contrast to what is
observed among general population in developed coun-
tries like US, where the prevalence of MS is higher
among men [30]. However, we endorse the previous re-
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sults from developing countries that MS and its risk fac-
tor clustering are higher in women with type 2 diabetes
compared to men. In a recently published community-
based study, it is reported that women in developing
countries have higher clustering of behavioral risk fac-
tors than men [19], which may account for their being
more at risk for MS. Of the various MS components,
obesity, the factor identified with the strongest associa-
tion with IHD as discussed earlier, was substantially
higher among women in our study, after adjusting for the
confounders. One of the possible explanations for this
high prevalence of obesity among women with type 2
diabetes could be the socio-cultural restrictions that limit
women’s outdoor activities both work related and recrea-
tional like exercise and walking, rendering them more
physically inactive than men.

Limitations: In this study limitations should be con-
sidered before interpreting these results for all people
with diabetes. Being a cross-sectional study, temporal
relation cannot be assessed for ischemic heart disease
with MS and its components. Since IHD in diabetics is
often silent with respect to symptoms, non-invasive
studies such as myocardial scintigraphy and dobutamine
stress echocardiography should have been performed for
a thorough evaluation of the cardiac status. However,
these investigations being costly were not used to screen
patients for IHD, which may have resulted in under es-
timation of the results. We have no data about waist cir-
cumference, hence restricted only to WHO criteria of MS.
Moreover, study participants belonged to urban part of
country hence should be generalized for rural population
with caution.

Nevertheless, results of this multi-centre study are suf-
ficient enough to conclude that a large proportion of
people with type 2 diabetes were suffering from MS and
its individual components. Furthermore, each of the com-
ponents was significantly associated with ischemic heart
disease and the likelihood of IHD increased over three
times when these risk factors were clustered according to
the WHO criteria of MS.
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5. CONCLUSION

The results of this investigation provide useful infor-
mation to formulate primary preventive strategies to
prevent and delay the onset of serious avoidable compli-
cations of diabetes. In the light of the above findings, it is
recommended that intervention programs promoting
healthy life styles should be encouraged and made acces-
sible to the common people. These may include accessi-
bility to healthy food, provision of walking tracks and
playgrounds that are safe, clean and socially acceptable
particularly for the women, and promoting health educa-
tion on the prevention of complication of diabetes among
patients. In addition, more research is required to obtain
information regarding the disease as it behaves in our
population.
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