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ABSTRACT

Objective: To determine frequency of metabolic syndrome and its components amongst soldiers of Armed
Forces.

Study Design: Descriptive cross sectional.

Place and Duration of Study: Medical department, Okara CMH, October 2012to March 2013.

Patients and Methods: Our study included 2187 male soldiers. Age ranged from 20 to 52 years. Detailed
history and examination of all the participants was done. Body mass index (BMI), waist circumference (WC)
and blood pressure (BP) of each subject were recorded. BMI > 25 kg/m?2 and WC > 90 cm was considered
obesity and abdominal obesity respectively. BP > 130/85 mmHg defined as hypertension. Blood glucose
fasting, HDL cholesterol and triglycerides levels were checked in all participants. SPSS version 16 was used to
analyzethe data. p value of less than 0.05 was considered statistically significant.

Results: In our study, 783 participants (35.8%) were found to have abdominal obesity.Overall 491 (22.5%)
soldiers had metabolic syndrome out of which 438 (89%) were physically inactive. Frequency of metabolic
syndrome was 31.7% ( 156 out of 491) in age group 20 to 36 years while 68.3%( 335 out of 491) in 37 to 52 years
of age. Hypertriglyceredemia was present in 504 (23%), low HDL cholesterol in 496(22.6%), hypertension in
210 (9.6%) and abnormal glycemic control in 197 subjects (9%).

Conclusion: A large number of Army soldiers are suffering from metabolic syndrome. Its frequency is
increased with increasing age, weight and physical inactivity.Patientswith previous history of diabetes or
hypertension were 4 times at risk of developing Metabolic Syndrome as compared to others.
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INTRODUCTION hypertension are also on the rise. National

Metabolic Syndrome (MetS) is the name health survey of Pakistan conducted in 2006
given to a constellate of risk factors which when ~ concluded that 25% of Pakistani population was
present together increases the risk of Ischemic ~ Overweight/obeses. Similarly In Pakistan one in
heart disease, stroke, and type-ll diabetes!2. three individuals over the age of 45 years is
These risk factors include obesity, hypertension, ~ hypertensive as evidenced by the National
abnormal glycemic control and dyslipidemias. ~ Health Survey (NHS)s. Diabetes Mellitus (DM)
Central obesity is the central cause of MetS as  !ncidence is also increasing in Pakistan. At
evidenced by different studiest.Its frequency present 10% of Pakistani population is suffering
worldwide is 17% to 25%5 South Asia from DM and it is ranking sixth in the world
represents one fifth of the world population and ~ With an increasing trend. Dyslipidemia is also
it is considered as home of MetS having a strongly associated with obesity, hypertension
frequency of about 33% in urban population of ~and DM. MetS is age dependant as ifs
Indias and 34.8% in urban population of frequency has been shown to increase with
Karachi? when defined in accordance with Increasing —age. Soldiers are generally

International  Diabetes  Federation  (IDF) considered to be fit and being obese is often
criterialn  Pakistan both  obesity and considered as a military stigma. The aim of this

study is to find out the frequency of MetS in
soldiers of Pakistan Army.

PATIENTS AND METHODS
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Consent was taken from all study participants
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and permission was sought from hospital
ethical committee. Our study recruited 2187
adult male soldiers with age range of 20 years
to 52 vyears. Patients were selected by
consecutive sampling. For purpose of study,
soldier was defined as any individual who was
inducted in Armed forces through recruitment
centers and issued uniform irrespective of his
allotted trade afterwards like cooks, munshi,
clerks, painters etc. Diagnosis of MetS was
based on the 2004. The International Diabetes
Federation (IDF) proposed criteria. Presence of
Central obesity was considered essential
element with waist circumference more than 90
cm (for south Asians) plus any two of the
following: Triglycerides >150 mg/dL (1.7
mmol/L), HDL cholesterol <40 mg/dL (1.03
mmol/1); Systolic blood pressure >130, diastolic
blood pressure >85, or treatment for
hypertension; Fasting plasma glucose >100
mg/dL (5.6 mmol/L), or previously diagnosed
type 2 diabetes. We took detailed history and
performed clinical examination of each
individual and data entered in pre designed
Performa. Patients with endocrinopathies,
secondary causes of obesity were excluded
from study. Physical activity level was judged
by profession of the soldiers. Clerks, munshi,
painters, drivers, laboratory workers, Khateebs,
Vehicle mechanics (VMs) and cooks were
considered physically inactive. We measured
body weight in light clothing using a SALTER
920 digital weighing scale (Salter Ltd,
Tonbridge, UK). We measured Waist midway
between iliac crest and lower rib margin at the
end of normal expiration , it was measured
using a plastic flexible tape .WC >90 cm was
considered abnormal for the purpose of
study.Blood pressure was recorded by asking
each patient to sit quietly in a chair with his or
her back supported for 5 minutes in a private,
quiet and warm room. Blood pressure was
checked three times by the same physician with
a table sphygmomanometer at interval of 24
hours in between. Mean of the three measured
values was taken. We ensured to keep width of
cuff to at least 40% of arm circumference. Rate
of deflation was fixed at 2 mmHg/sec. All the
participants of study underwent blood glucose
fasting, serum, triglycerides, and HDL-C levels
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using automated analyzers. Results were duly
verified by pathologist. Mean and standard
deviation was used for continuous variables
while categorical variables were described in
percentages/frequencies. We usedttest and
Pearson chi square test as appropriate to the
nature and distribution of the variables. The
data was analyzed using SPSS version 16.
p value of less than 0.05 was considered
statistically significant.

RESULTS

Out of total 2187 participants in the study,
age ranged from 20 yrs to 52 yrs with mean age
of 29.6 yrs (x7.51), 1315 patients (59.36%)
belonged to age group 20 to 36 years and rest of
900 ( 40.64%) from 37 to 52 years. Considering
diagnostic criteria of >90 cm for threshold of
abdominal obesity, 783 participants (35.8%)
were found to have abdominal obesity out of
which 45 (5.7%) were normal weight, 269
(34.35%) were overweight and 469 (59.89%)
were obese. BMI 23 to 24.9 kg/m2 were present
in 30.1% (658 soldiers) and> 25 kg/m? was
present in 32.4% (708 soldiers). In our study
hypertriglyceredemia was present in 504
individuals (23%), HDL cholesterol was low in
496 participants (22.6%), hypertension was
present in 210 (9.6%) and abnormal glycemic
control in 197 subjects (9%)(table-1). Overall
frequency of metabolic syndrome was 22.5% in
our study, 491 out of 2187 participants. Out of
these 491 individuals with metabolic syndrome,
139 patients (28.3%) had abdominal obesity plus
all the four criteria of metabolic syndrome; 168
participants (34.2%) had abdominal obesity and
three out of four criteria meeting metabolic
syndrome while rest of 184 participants (37.4%)
had two out of four criteria. Frequency of
individual risk factors in those with or without
MetS is summarized (table 2). Mean BMI was
23.73 (£2.39), mean BMI in patients with
metabolic  syndrome was 26.1 (£.89).
Patientswith past history of diabetes or
hypertension were 4 times at risk of developing
Metabolic Syndrome as compared to others
when adjusted for other variables in the
model (95% CI. 1.7-4.5) and relationship was
highly significant with p value <0.0001. Out of
our study group 610 participants (27.8%) were
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having sedentary jobs with physical inactivity
and frequency of metabolic syndrome in this
group was 72% (438 out of 610) with highly
significant p value( p value 0.0001). Total 491
soldiers were diagnosed with Metabolic
Syndrome. Out of our study group 610
participants (27.8%) were having sedentary jobs
with physical inactivity and frequency of
metabolic syndrome in this group was 72% (438
out of 610) with highly significant p value( p
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of MetS in Pakistan. In different studies it is as
low as 20% to as high as 85%71317, In our study
frequency of MetS was found to be 22.5% which
is much lower than expected especially when
we consider other studies in Indian urban
populations, Karachi urban population’and Ali
SN et all8 study. In Mohsin J et al'? study very
high frequency of 85% was found due to only
selection type Il diabetic patients while in Ali
SN et al study 63.7% frequency was due to

Table-1. Frequency of metabolic abnormalities in study group n= 2187.

Variable Number (n) Frequency (%)
Abdominal obesity 539 24.6%
Hypertriglyceredemia 504 23%
Low HDL cholesterol 496 22.6%
Blood pressure 210 9.6 %
Systolic > 130mmHg

Diastolic > 85mmHg

Blood glucose > 5.6 mmol/I 197 9%

Table-2: Frequency of metabolic syndrome risk factors in study group (n = 2187).

Risk factors Metabolic syndrome | Metabolic syndrome p-value

positive negative

n=491 n=1696

Abdominal obesity 491 (100%) 48 (2.8%) <0.001
Hypertriglyceredemia 419 (85.3%) 85 (5%) <0.001
Low HDL cholesterol 407 (82.8%) 89 (52.4%) 0.02
Blood pressure 210 (42.7%) 75(4.4%) 0.01
Systolic > 130mmHg
Diastolic > 85mmHg
Blood glucose > 5.6 197 (40.1%) 22 (1.2%) 0.001
mmol/1 / hx of DM

value 0.0001). In those who were active
physically, frequency was 53 out of 1577 (3.3%)
. Frequency of metabolic syndrome was 31.7% (
156 out of 491) in age group 20 to 36 years while
68.3%( 335 out of 491) in 37 to 52 years of age.

DISCUSSION

No study is yet carried out in Armed forces
of Pakistan to estimate frequency of MetSin
soldiers so this would the first report on the
frequency of MetS among our soldiers.
Moreover our study based on an apparently
healthy group in contrast to most studies in
which Hospital admitted patients were used.
Moreover, large sample size was the forte of
our study. There is a contrast in the frequency
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selection of more elder sample population with
two third of the sample size having abnormal
Glycemic control in contrast to our study where
only 9% had IFG/DM. However considering
the fact that soldiers belong to physically fit
segment of the society, a frequency of 22.5% is
somewhat higher than expected. It is even
higher than soldiers of Saudi armys and Royal
Jordanian Air force20 although NCEP ATP Il
criteria were used in these studies. Another
study carried out over 614 healthy Indian
soldiers2t which showed much lower frequency
of Mets as compared to our soldiers although
more aged group was selected. Similarly
frequency in our soldiers is much higher than
civilians of other Asian countries like Singapore
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(17.7%)22, Taiwan (13.9%)23, Japan (7.8%)24 and
China (18.3%)25. In our study Dyslipidemia was
most prevalent among soldiers of MetS
followed by high Blood pressure which is in
contrast to other studies where abnormal
Glycemic control was the most frequent
findingé717.18, As in international and large scale
studies frequency of MetS in our study also
increased with increasing age, BMI and
physical inactivity. Tremendous increase in use
computers after installation of Officer
automated System (OAS) and mechanization in
workplaces is leading to a sedentary lifestyle
and decrease caloric consumption.On other
hand, high energy containing imbalanced
foods (high calories, carbohydrates, saturated
fats, and low fiber) are being used increasingly
in the soldiers menu tilting the balance towards
weight gain and obesity. However our study
had many Limitations. Our study was exclusive
for male gender although females are more
prone to obesity. Frequency of MetS in females
is found lower than males in some studies?6 and
higher in other2’. Secondly blood pressure was
measured three times, but only on one occasion,
which might overestimated the frequency of
hypertension. Thirdly we did not exclude many
important confounders like cigarette smoking,
alcohol drinking and birth weight history which
directly or indirectly associated with
development of hypertension, obesity and
MetS. Fourthly the intake of sodium/salt,
potassium and macronutrient factors that might
have an impact on blood pressure was not
measured in our study. Finally we did not take
family history of DM in the parents as it also
predisposes to Mets. A large study on US adults
showed a meaningful and positive association
between family history of diabetes and MetS
components2. Another recent cross-sectional
study carried out by Das et al?in Kolkata,
India, on 448 adults has concluded that those
individuals whose parents and cognates had
history of T2DM had more frequency of MetS
components as compared to their counterparts.

CONCLUSION
The frequency of metabolic syndrome in

the soldiers is high enough to be a matter of
medical concern, especially since soldiers of
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Armed forces are generally considered as
healthy and fit its frequency is increased with
increasing age, weight and physical
inactivity.Those soldiers who had past history
of diabetes or hypertension were 4 times at risk
of developing Metabolic Syndrome as
compared to others. The presence of such
factors among apparently healthy individuals is
a matterof concern and ask for urgent
interventions in order to prevent and control

MetS and its associated risk factors such as
type- Il DM and CAD.A multipronged
approach by health care authorities is essential,
which  should include modification of
behaviour, diet and increase in physical
activities. Awareness sessions by media should
also be held to educate the masses.

Nevertheless, further research is required to
explore this vital issue in detail and to develop
and test the interventions.
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