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||ABSTRACT

Background: Coronary heart disease and type 2 diabetes mellitus (T2DM) are preceded by a cluster of metabolic risk
factors that include hypertension, dyslipidemia, and prediabetes. The prevalence of these metabolic risk factors shows an
upward trend with increasing body mass index and waist circumference. Aims and Objective: To examine cardiometabolic
risk factors among bank employees. Materials and Methods: This cross-sectional study was conducted on 160 male bank
employees. Blood pressure and anthropometric measurements were recorded. Fasting blood samples were analyzed for
blood glucose and lipid profile. Result: Generalized obesity and central obesity were found in 9% and 69% subjects,
respectively. Nearly half of the subjects were observed to have hypertension and another one-third prehypertension. Nearly
14% subjects had T2DM. Dyslipidemia was observed in this study as high triglycerides (TGs; 10.8%) and low high-density
lipoprotein-cholesterol levels (10%), high total serum cholesterol (5%), and high low-density lipoprotein-cholesterol levels
(5%). Significant number of subjects had suboptimal lipid levels. The prevalence of metabolic syndrome (MetS) was found to
be 38%. Conclusion: Obesity and overweight are prevalent among bank employees. Central obesity and MetS are also
prevalent in normal weight subjects. Obese subjects had higher levels of systolic blood pressure, diastolic blood pressure,
and blood glucose and also had higher prevalence of MetS.
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||INTRODUCTION

The prevalence of coronary heart disease (CHD) and type 2
diabetes mellitus (T2DM) among Indian population is high.[1,2] By
the time these chronic diseases present clinically, irreversible
vascular damage has already occurred. It is estimated that T2DM
is diagnosed, on the average, 4–7 years after onset.[3] This
signifies the importance of prevention and early diagnosis of
these chronic ailments. T2DM and CHD are preceded by cluster of
cardiometabolic risk factors that include traditional risk factors

such as hypertension, dyslipidemia, prediabetes, and smoking as
well as emerging risk factors such as abdominal obesity,
inflammatory profile, and ethnicity.[4] The prevalence of these
risk factors shows upward trend with increasing body mass index
(BMI) and waist circumference (WC).[5,6]

Indians are even known to develop these metabolic
abnormalities at a lower BMI and WC compared to other
ethnic groups.[7] The situation is further compounded by the
pattern of dyslipidemia that includes high serum levels of
TGs and low levels of high-density lipoprotein-cholesterol
(HDL-C).[7] An association between chronic work-related stress
and CHD is well established.[8] Stress is an important health
issue among bank employees. High to very high stress levels
have been reported in majority of them.[9,10]

Bank employees because of sedentary nature of their job
and associated job stress form a high-risk group. The objective
of this study was to examine (i) the pattern of dyslipidemia,
hypertension, and dysglycemia among bank employees, and
(ii) association of BMI with cardiometabolic risk factors.
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||MATERIALS AND METHODS

This cross-sectional study was conducted in the Postgraduate
Department of Physiology, Government Medical College, Jammu,
J&K, India. Total 160 male employees from eight bank branches in
the vicinity of Government Medical College, Jammu, were studied.
Females were excluded because of inadequate sample size.

Informed written consent was obtained from all the subjects
after explaining the nature of the study. Ethical clearance was
obtained from the institutional ethics committee.

All permanent bank employees were included in the study
whereas those with history of CHD or thyroid disorders were
excluded.

BMI (calculated as weight in kilograms divided by the square
of height in meters), WC, systolic blood pressure (SBP), and
diastolic blood pressure (DBP) were measured using standard
methods. Laboratory assessments included venous blood sam-
ples in a fasting state for determination of components of the
lipid profile (serum total cholesterol, HDL-C, TGs) and blood
glucose levels. Blood glucose was measured using the glucose
oxidase method and lipid profile by the enzymatic colorimetric
method. Serum low-density lipoprotein-cholesterol (LDL-C) level
was calculated as described by Friedewald et al.[11]

Metabolic syndrome (MetS) was defined as per JIS (Joint Interim
Statement) criteria.[12] Accordingly, MetS was attributed in patients
if three or more risk determinants were present, that is, increased
WC (490 cm), elevated TG levels (X150 mg/dL), low HDL-C levels
(o40 mg/dL), hypertension (X130/X85 mmHg), and impaired
fasting glucose (IFG; X100 mg/dL). Dyslipidemia was defined
according to ATP-III guidelines.[13] IFG and DM were defined as per
the World Health Organization criteria.[14] Prehypertension and
hypertension were defined as per JNC VII report.[15]

Subjects were categorized into three groups depending
on their BMI.[16] Group I comprised subjects with normal
weight (BMI o 25 kg/m2), Group II had overweight subjects
(BMI = 25–29.9 kg/m2), and Group III had obese subjects
(BMI = X30 kg/m2).

Statistical Analysis: Intergroup comparisons were done
using Pearson’s w2-test for categorical variables and analysis
of variance for continuous variables. Statistically significant
differences were reported at a p-value of o0.05.

||RESULTS

The data regarding cardiometabolic risk factors in the bank
employees are presented.

The difference in mean age of subjects in Groups I–III was not
statistically significant. The difference of means of BMI, WC, SBP,
DBP, and fasting blood sugar of subjects across these groups was
statistically significant. The difference of means of serum total
cholesterol, serum HDL-C, serum LDL-C, and serum TGs of
subjects in Groups I–III was not statistically significant (Table 3).

MetS was observed in 38.12% (61/160) subjects. It was
observed in 27.14% (19/70), 43.42% (33/76), and 64.29%
(9/14) subjects in Groups I, II, and III, respectively. The difference
among groups was statistically significant (p = 0.0139; Table 4).

||DISCUSSION

Framingham investigators identified obesity, dyslipidemia,
hypertension, and hyperglycemia as important risk factors in

Table 1: Baseline characteristics of subjects (n = 160)

Parameters Mean ± SD

Age (years) 44.76 ± 8.92

BMI (kg/m2) 25.58 ± 3.33

WC (cm) 93.18 ± 9.78

SBP (mmHg) 132.2 ± 15.49

DBP (mmHg) 86.23 ± 11.16

Fasting blood sugar (mg/dl) 102.73 ± 28.63

Serum HDL-C (mg/dl) 48.31 ± 7.63

Serum TGs (mg/dl) 149.11 ± 60.61

Total serum cholesterol (mg/dl) 174.38 ± 39.12

Serum LDL-C (mg/dl) 97.61 ± 33.77

BMI, body mass index; WC, waist circumference; SBP, systolic blood
pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein-
cholesterol; LDL-C, low-density lipoprotein-cholesterol; TG, triglyceride.

Table 2: Prevalence of cardiometabolic risk factors among subjects
(n = 160)

Parameters No. (%)

Generalized obesity

Overweight 76 (47.50)

Obese 14 (8.75)

Central obesity 110 (68.75)

High blood pressure

Prehypertension 53 (33.12)

Hypertension 78 (48.75)

High blood sugar

IFG 48 (33.00)

T2DM 22 (13.75)

Low serum HDL-C (mg/dL) 16 (10)

Elevated serum TGs

Suboptimal 46 (28.75)

High 17 (10.62)

Elevated serum total cholesterol

Suboptimal 28 (17.50)

High 7 (4.37)

Elevated serum LDL-C

Suboptimal 60 (37.50)

High 6 (3.75)

IFG, impaired fasting glucose; T2DM, type 2 diabetes mellitus; HDL-C,
high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-
cholesterol; TG, triglyceride.
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the development of CHD.[17] In this study, we examined the
pattern of risk factors in bank employees.

Recent studies have found high prevalence of generalized
and abdominal obesity in India.[18,19] Results of this study also
show that majority of the participants were overweight/obese.
Also, WC, an indicator of central obesity, was high even in
normal weight subjects.

Clustering of cardiometabolic risk factors is known as MetS.
In this study, 38% subjects had MetS. Highest prevalence was
observed in the obese subjects, followed by the overweight and
least in the normal weight category. This finding supports the
observation that the higher the BMI, the more the risk of
MetS.[20] Adipose tissue is an endocrine organ that releases
adipokines and inflammatory cytokines into the bloodstream,
which impair insulin signaling and promote insulin resistance
leading to metabolic abnormalities.[21]

Interestingly, 27% subjects with normal weight had MetS.
The term ‘‘metabolically obese normal weight’’ is used to qualify
such subjects. High prevalence of central obesity and MetS
among subjects with normal weight underscores importance of
evaluating this group for MetS parameters. These results are in
accordance with studies suggesting vulnerability of normal
weight subjects to develop MetS.[22–24]

Blood pressure has a consistent relationship with the risk
of CHD; the higher the BP, the higher the chance of CHD.
Hypertension promotes atherosclerosis. It damages the endo-
thelium through altered shear stress and oxidative stress,
resulting in increased endothelial cell synthesis of collagen and
fibronectin, reduced nitric oxide–dependent vascular relaxation,
and increased permeability to lipoproteins.[25,26] In this study,
49% subjects had hypertension and a significant number had
prehypertension (33%). This finding can be attributed to high
prevalence of obesity among the subjects. Obesity is considered
to be a major risk factor for hypertension.[27] Over 70%
hypertension among males was attributed to excess adiposity in
the Framingham study.[28] The INTERSALT study also showed a
strong association between BMI and blood pressure.[29]

Dyslipidemia is the most important factor in the pathogen-
esis of CHD. The possible reasons for dyslipidemia include
sedentary lifestyle, high consumption of fat, obesity, and
ethnicity. Dyslipidemia was observed in this study as high
TGs (10.8%) and low HDL-C (10%) levels, high total serum
cholesterol (5%), and high LDL-C (5%). Significant number of
subjects had suboptimal lipid levels.

DM is associated with a two- to threefold increase in
the likelihood of developing CHD.[30] Glucose intolerance is

Table 3: Comparison of subjects on BMI basis (n = 160)

Variables Group Ia (n=70)
(mean ± SD)

Group IIb (n=76)
(mean ± SD)

Group IIIc (n=14)
(mean ± SD)

p-Value

Age (years) 43.2 ± 10.21 46.18 ± 7.33 44.85 ± 9.19 0.086

BMI (kg/m2) 22.76 ± 1.88 26.92 ± 1.33 32.39 ± 1.86 0.000

Waist circumference (cm) 87.12 ± 9.49 96.39 ± 5.86 106 ± 7.75 0.000

SBP (mmHg) 127.5 ± 16.14 135.09 ± 13.33 140 ± 17.09 0.001

DBP (mmHg) 83.8 ± 11.95 87.85 ± 9.88 89 ±.57 ± 11.97 0.046

Fasting blood sugar (mg/dL) 99.6 ± 19.86 102.39 ± 32.14 120.21 ± 39.88 0.047

Serum HDL-C (mg/dL) 48.1 ± 7.43 48.56 ± 8.21 48 ± 5.34 0.925

Serum TGs (mg/dL) 150.24 ± 58.43 146.36 ± 62.59 158.35 ± 63.79 0.079

Total serum cholesterol (mg/dL) 174.72 ± 40.20 171.17 ± 35.95 190.07 ± 48.60 0.252

Serum LDL-C (mg/dL) 97.43 ± 34.71 95.40 ± 30.26 110.5 ± 45.39 0.308

aNormal weight (BMI o 25 kg/m2).
bOverweight (BMI = 25–29.99 kg/m2).
cObese (BMI 4 30 kg/m2).

Table 4: Relationship of BMI with MetS in bank employees

Metabolic syndrome Group Ia (n = 70)
No. (%)

Group IIb (n = 76)
No. (%)

Group IIIc (n = 14)
No. (%)

Total (n = 160)
No. (%)

p-Value

Present 19 (27.14) 33 (43.42) 9 (64.29) 61 (38.12) 0.0139

Absent 51 (72.86) 43 (56.58) 5 (35.71) 99 (61.88)

Total 70 (100.00) 76 (100.00) 14 (100.00) 160 (100.00)

aNormal weight (BMI o 25 kg/m2).
bOverweight (BMI = 25–29.99 kg/m2).
cObese (BMI 4 30 kg/m2).
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also associated with a 1.5-fold increase in the risk of develop-
ing CHD.[31] In this study, about 50% subjects had either
prediabetes or T2DM. This concurs with a study showing high
prevalence of DM among bank employees in Mangalore city,
Karnataka, India.[32]

||CONCLUSION

From this study, we conclude that obesity and overweight are
prevalent among bank employees. Central obesity was also
prevalent in normal weight subjects. MetS was observed in 38%
bank employees. Majority of obese subjects had MetS. Obese
subjects had higher levels of SBP, DBP, and blood glucose.
Central obesity and MetS were also prevalent in normal weight
subjects. However, lipid levels were similar in the three groups.
Results of this study underscore screening of cardiovascular
disease risk factors in employees with sedentary lifestyle,
including those with normal weight to prevent future CHD and
T2DM. Modification of lifestyle, with emphasis on more physical
activity and weight reduction, should be encouraged.
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