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ARTICLE INFO

Background: Various studies conducted across the country have shown a high prevalence of
known risk factors of cardiovascular disease (CVD) (like mean body mass index (BMI),
systolic BP and raised cholesterol levels) but no exhaustive data is available pertaining to
armed forces personnel.

This study was conducted to assess the prevalence of raised BMI, blood pressure,
cholesterol and blood sugar among serving armed forces personnel >35 yrs of age.
Methods: The study was carried out between Jan 2013-Jun 2013. The study included all
individuals >35 yrs of age deployed/posted in specific districts of northern part of the country
(N =5143) instead of a limited sample size.

Results: In this study, obesity was observed in 3.42% (95% CI: 2.96%-3.95%), raised BP in
14.07% (95% CI: 13.15%-15.05%) and raised blood sugar levels in 1.71% (95% CI: 1.39%-2.10%).
Additionally, 67.72% (95% CI: 66.43%-68.99%) were pre-obese and 82.65% (95% CI: 81.60%—
83.67%) were pre-hypertensives.

Conclusion: Lower prevalence of hypertension, hyperglycemia and dyslipidemia was ob-

Article history:

Received 13 December 2013
Accepted 17 July 2014

Available online 15 August 2014

Keywords:
Cardiovascular diseases
Pre-hypertension
Pre-obesity

served in armed forces personnel in comparison to country specific data. However, high
prevalence of pre-obese and pre-hypertension suggests a need for concerted efforts towards

preventive activities in this field.
© 2014 Published by Elsevier B.V. on behalf of Director General, Armed Forces Medical
Services.

increased prevalence of these diseases and has attained
alarming proportions among Indians in the recent years.’?
Behavioural risk factors like unhealthy diet (rich in salt, fat

Introduction

The incidence of cardiovascular diseases (CVDs) is rapidly
increasing worldwide and is currently considered to be the
leading cause of death in both developing and developed
countries.™? The rapid economic development and increas-
ing westernized lifestyle of the past few decades has led to
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and sugars), physical inactivity, harmful use of alcohol
and tobacco, raised body mass index, waist hip ratio
and metabolic risk factors like hyperglycaemia, hyperlipi-
daemia and raised blood pressure are well known causes of
CVDs.*
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The armed forces personnel lead a healthy lifestyle which
includes regular physical exercise, good nutrition and an easy
access to preventive healthcare and are thus expected to be
healthier than the native population. However, military
service is also inherently associated with long hours of work,
strong disciplinary mechanisms, stress of separation from
family, uncongenial climatic and terrain conditions and an
impending fear of enemy action leading to increased risk of
CVDs. A cross-sectional study among military personnel in
southern Iran showed 20.8% were smokers, 62.75% had
BMI > 25 and physical activity of less than 30 min per day
was performed by 7.03%.> Alarming levels of behavioural and
metabolic risk factors (Smoking - 17.9%, harmful use of alcohol
—2.3%, daily use of butter and ghee - 73.1%, use of added salt or
pickles daily - 40.1%, No physical activity — 7.9%, BMI > 23—
29.9% and pre-hypertension - 79.8%) were shown by a study
among armed forces personnel from India.®

This study was conducted with an aim to assess the
prevalence of metabolic cardiovascular disease risk factors
amongst the troops and recommend preventive measures for
CVDs.

Materials & Method

This study was conducted in an operational area among
apparently healthy armed forces personnel between Jan 2013-
Jun 2013. All personnel >35yrs of age deployed in an
operationally committed formation participated in the study
(N=5143). All subjects currently on anti-hypertensive or
hypoglycaemic medications or having written prescriptions
of anti-hypertensive or hypoglycaemic drugs were classified as
“hypertensive” or ‘‘diabetics”, irrespective of their current
blood pressure or blood sugar reading. Data regarding
behavioural risk factors like smoking, family history of
cardiovascular diseases, anthropometric profile, blood pres-
sure measurement and fasting blood samples was collected by
trained healthcare workers using pre-tested questionnaire.
The refresher training of investigators was carried out in
anthropometric measurements, blood pressure measurement
and blood sample collection. The study participants were
educated regarding the importance of a fasting blood sample
prior to the day of collection of the sample.

Calibration of all the instruments used in the study was
carried out prior to the commencement of the study. Body
weight to nearest 0.5 kg and height to nearest 0.5cm was
measured using standardized techniques with an automated
balance and a wall mounted stadiometer. The blood samples
were transported to the hospital laboratories maintaining all
precautions to prevent haemolysis. Fasting blood sugar and
cholesterol levels were determined using a semi-auto analyz-
er. BMI was calculated as Quetlet's index [Weight in Kg/(Height
in m)?). Blood pressure (BP) was measured on right arm in
sitting position using mercury sphygmomanometer after
S5min of rest and ensuring that study participant had not
smoked or consumed coffee in previous 30 min. Hypertension
was diagnosed according to JNC 7 criteria 57 (Table 1). Obesity
and overweight were classified as per the criteria for Asians®
(Overweight was defined as BMI > 23 kg/m? and obesity as BMI
of 227.5kg/m?. Impaired fasting glucose was defined as

Table 1 - JNG criteria for hypertension.

Category Systolic BP Diastolic BP
(mm of Hg) (mm of Hg)
Normal <120 <80
Pre-hypertension >120-139 >80-89
Hypertension 2140 290

fasting blood sugar levels between 110 and 125 mg/dl and
diabetes mellitus as fasting blood sugar levels > 126 mg/dl.°
Hypercholesterolaemia was defined as serum cholesterol level
> 200 mg/dl."°

Results

A total of 5143 armed forces personnel participated in this
study. The mean age of study participants was 39.29 + 4.24 yrs.
The characteristics of study participants are given in Table 2.
9.70% (95% CI: 8.92%-10.54%) of the study participants were
smoking tobacco and only 3.73% (95% CI: 3.25%—4.29%) were
having family history of CVDs. The risk factor profile for CVDs
was assessed as shown in Table 3. 14.07% (95% CI: 13.15%-
15.05%) of the study participants were suspected of suffering
from raised blood pressure (>140/90 mm of Hg). Only 88 (1.71%)
(95% CI: 1.39%-2.10%) of the study participants have raised
fasting blood sugar levels and amongst them 62 had impaired
fasting glucose (IFG) and 26 had diabetes mellitus. Hyperch-
olesterolaemia was observed among 3.60% study participants
(95% CI: 3.09%4.11%).

Estimation of overweight and obesity using the criteria for
Asians revealed alarming proportion (67.72%) (95% CI: 66.43%—
68.99%) of study participants in pre-obese state but only 3.42%
(95% CI: 2.96%-3.95%) were obese. The individuals with pre-
hypertension are more vulnerable to develop hypertension
with increasing age. A very large proportioni.e. 82.65% (95% CI:
81.60%-83.67%) of the study participants were pre-hyperten-
sives. The age wise distribution of study participants with
respect to risk factors is given in Table 4.

Discussion

This study revealed a lower prevalence of risk factors of CVDs
in comparison to previous studies. The prevalence of obesity
was higher (3.42% vs 1.30%) than the World Health Statistics
for India as revealed by WHO in 2012'" and quite low in

Table 2 - Characteristics of study participants (N = 5143).

Characteristic Mean =+ SD
Age (yrs) 39.29+4.24
Height (m) 1.71 +£0.12
Weight (Kg) 70.19 £ 6.49
BMI 25.34 £ 6.06
Systolic BP (mm Hg) 124.52 + 8.84
Diastolic BP (mm Hg) 81.28 + 6.40
Fasting blood sugar (mg/dl) 84.74 + 13.10

Serum cholesterol (mg/dl) 177.37 £+ 26.15
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Table 3 - CVD risk factor profile of study participants (N = 5143).

BMI (Kg/m?) 18.50-23.00 23.01-27.50 27.51-32.50 >32.50
(%) (%) (%) (%)
1484 (28.86%) 3483 (67.72%) 176 (3.42%) -
Systolic BP (mm Hg) 70-119 120-139 140-159 >160
(%) (%) (%) (%)
1130 (21.97%) 3763 (73.17%) 227 (4.41%) 23 (0.45%)
Diastolic BP (mm Hg) 50-79 80-89 90-99 >100
(%) (%) (%) (%)
1495 (29.07%) 3005 (58.43%) 600 (11.67%) 43 (0.83%)
Fasting blood sugar (mg/dl) 60-109 110-126 127-200 >200
(%) (%) (%) (%)
5015 (97.51%) 62 (1.20%) 26 (0.51%) -
Serum cholesterol (mg/dl) 150-200 201-250 251-300 >300
(%) (%) (%) (%)
4958 (96.40%) 157 (3.05%) 28 (0.55%) =

comparison to Israel army® (P value - highly statistically
significant). Similarly, prevalence of raised BP was also lower
(14.07% vs 26.00%) in comparison to World Health Statistics
for India.™ Raised blood sugar level prevalence was much
lower (1.71% vs 23.10%) than estimates available from World
Health Statistics, Israel Army (1.71% vs 8.80%) (P value -
statistically significant) and police personnel in West Bengal?
(1.71% vs 42.20%) (P value - highly statistically significant)
(Table 5). Wide variations from WHO data and police
personnel of West Bengal can probably be explained on the
basis of regular physical activity and healthy lifestyle
followed by military personnel. The estimates in various
regional studies across the country have found statistically
significanthigher prevalence of hypertension amongmalesin
rural areas of Southern India (Davangere, Karnataka),'?
Central India (Surat, Gujarat)'* and Eastern India (Malda,
West Bengal)'® 19.1%, 30.4% and 24.9% respectively compared
to this study (Table 5). The various ethnic groups have
different prevalence of CVD risk factors due to genetic, socio-
cultural and dietary habits and armed forces comprises of a
heterogeneous group of persons of all ethnic groups from
across the country and might be considered more reliable

data. However, nationwide statistics available from National
Programme for Control of Diabetes, Cardiovascular diseases,
Cancer and Stroke (NPCDCS) reveal a lower prevalence of
raised blood pressure but a higher prevalence of raised blood
sugar levels among adults aged >30yrs'® (Table 5). The
differences can be attributed to the younger age group
studied, the larger sample size and no separate male and
female data availability.

Indian army personnel data from southern part of nation
revealed high prevalence of CVD risk factors like: smoking —
17.9%, pre-obesity — 29.9% and pre-hypertension - 79.9%.° The
reason for lesser prevalence with respect to pre-obesity and
pre-hypertension compared to the present study might have
occurred as different age groups have been studied in both
research works. Our study also indicates a high prevalence of
pre-obese and pre-hypertensives among military personnel
>35 yrs of age. Varma et al. study'’ conducted among healthy
army personnel revealed higher proportions of hypercholes-
terolaemia, diabetes and lower levels of pre-hypertension and
hypertension compared to the present study.

CVDs are both a life-course and lifestyle disease. Approxi-
mately 1/3rd of individuals serving in the armed forces are in

Table 4 - Age wise distribution of CVD risk factors (N = 5143).

Cardiovascular disease risk factor Age (yrs) P Value
35-39 40-44 45-49 >50

BMI

Normal 997 358 122 7 0.000001

Pre-obese 2107 901 451 24

Obese 97 50 24 4

Systolic BP

Normal 789 239 99 3 0.000001

Pre-hypertension 2264 1012 459 28

Hypertension 148 459 40 4

Diastolic BP

Normal 1056 308 143 7 0.000001

Pre-hypertension 2059 962 425 26

Hypertension 86 39 30 2

Blood Sugar

Normal 3154 1286 580 35 Could not be calculated

Impaired fasting glucose 30 18 14 - as expected values <1

Diabetes mellitus 17 5 4 -
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Table 5 - Comparison of CVD risk factors with data available from previous studies.

Variable Present PP Varma Ray S Davengere Surat Israelarmy West NPCDS World
study et al. et al. study®  Study™ Study® Bengal data health
(N=5143) study’”  study® (N=1900) (N=1493) (N=341) police (N=1,32, statistics
(N=1920) (N=727) study'” 59,143)  (N=Not
(N =1817) mentioned)
Pre-obesity 67.72% 34.38%™*  29.90%™* - - - - - -
Obesity 3.42% 16.51%™ - = = = 25.70%*** 1.30%"
Pre-hypertension 82.65% = 79.80%" = 34.50%*** 32.90%"* = =
Hypertension 14.07% 8.49%™* - 19.10%™* 30.50%"* 8.80%™ 57.60%"* 6.80% ™" 26.00%
Smoking 9.70% - 17.90%* - - - - - 11.10%"
Hyper cholesterolaemia 3.60% 9.84%™*  21.90%** - - 33.40%*** = = =
Diabetes 0.50% 1.09%* - - - 1.80%™* 9.00%*** 7.47%* 23.10%"

*P value not significant, **P value significant, ***P value highly significant, P value could not be calculated.

age group at higher risk (>35 yrs) of developing CVDs and a
large proportion of our study participants in the same age
group were found suffering and from pre-obese and pre-
hypertensive state. In Indian populace, the risk of CVDs occurs
at lower levels of BMI and has been attributed to body fat
distribution with more visceral body fat leading to insulin
resistance. The high burden of pre-obese state among healthy
armed forces personnel highlights that 'ideal weight for age'
criteria used in armed forces has become redundant and
requires a re-look as even Govt. of India has already
implemented the BMI standards suggested for Asians for
defining obesity. The large proportion of pre-obese individuals
if not detected early would present a formidable challenge to
our healthcare system coupled with enormous burden of pre-
hypertension. Though, the existing system of healthy lifestyle
in armed forces is in place but the considerable burden of CVD
risk factors as evident from our study points towards priority
based public health approach. Majority of these diseases
remain hidden and not detected till a catastrophic event like
acute coronary syndrome, stroke etc occur. Instead of
opportunistic screening, the enormous burden of CVD risk
warrants a regular public health surveillance of CVD risk
factors.

Conclusion

The lower levels of established CVD risk factors in our study
imply success of primary prevention activities. However,
conditions like pre-obesity and pre-hypertension among
military personnel requires an insight into the standards
followed for medical examination in view of revised guidelines
for obesity and hypertension to nip the evil in the bud. Further,
multi-centric studies can be conducted to frame the guidelines
for obtaining these standards.

Limitations

The study has been carried out in a specific area where local
stress factors might have played a role in CVD risk and thus
findings are to be generalized with a caution.

Conflicts of interest

The authors have none to declare.

REFERENCES

1. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy
A. Growing epidemic of coronary heart disease in low- and
middle-income countries. Curr Probl Cardiol. 2010;35:72-115.

2. Mittal BV, Singh AK. Hypertension in the developing world:
challenges and opportunities. Am J Kidney Dis. 2010;55:
590-598.

3. Pappachan MJ. Increasing prevalence of lifestyle diseases:
high time for action. Indian ] Med Res. August 2011;134:
143-145.

4. World Health Organization. Global Atlas on Cardiovascular
Diseases Prevention and Control. 2011;1-155.

5. Heydari ST, Khoshdel AR, Sabayan B, Abtahi F, Zamirian M,
Sedaghat S. Prevalence of cardiovascular risk factors among
military personnel in southern Iran. Iran Cardiovasc Res J.
2010;4(1):22-27.

6. Ray S, Kulkarni B, Sreenivas A. Prevalence of pre-
hypertension in young military adults and its association
with overweight and dyslipidaemia. Indian ] Med Res. August
2011;134:162-167.

7. Chobanian AV, Bakris GL, Black HR, et al. The seventh report
of the joint national committee on prevention, detection,
evaluation, and treatment of high blood pressure: the JNC 7
report. JAMA. 2003;289:2560-2572.

8. WHO expert consultation. Appropriate body-mass index for
Asian populations and its implications for policy and
intervention strategies. Lancet. 2004;363:157-163.

9. World Health Organization. Prevention and Control of Non-
Communicable Diseases: Guidelines for Primary Healthcare in Low
Resource Settings. 2012.

10. National Cholesterol Education Program. National Heart,
Lung, and Blood Institute National Institutes of Health; NIH
Publication No. 02-5215. September 2002.

11. World Health Organization. World Health Statistics. 2012;
112-113.

12. Kumar aa, Mallik bb, Mukhopadhyay pa, Sinhababu ub,
Mahapatra nm, Chakrabarti ag. Prevalence of diabetes
mellitus, impaired fasting glucose, impaired glucose
tolerance and its correlates among police personnel in


http://refhub.elsevier.com/S0377-1237(14)00135-X/sref1
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref1
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref1
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref2
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref2
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref2
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref3
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref3
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref3
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref4
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref4
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref5
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref5
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref5
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref5
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref6
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref6
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref6
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref6
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref7
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref7
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref7
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref7
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref8
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref8
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref8
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref9
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref9
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref9
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref10
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref10
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref10
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref11
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref11
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12

MEDICAL JOURNAL ARMED FORCES INDIA 72 (2016) 315-319

319

13.

14.

Bankura district of West Bengal. Indian ] Public Health. Jan-
Mar 2013;57(1):24-28.

Yuvraja BY, Nagendra Gowda MR, Umakantha AG.
Prevalence, awareness, treatment and control of
hypertension in rural areas of Davangere. Indian ] Community
Med. Jan 2010;35(1):138-141.

Momin Mohmmedirfan Hhm, Desai Vikas Kks, Kavishwar
Abhay Bhy. Study of socio-demographic factors affecting
prevalence of hypertension among bank employees of Surat
city. Indian J Public Health. Jan-Mar 2012;56(1):45-48.

15.

16.

17.

Das ym, Sanyal la, Basu id. Study of urban community
survey in India: growing trend of high prevalence of
hypertension in developing country. Int ] Med Sci. 2005;2
(2):70-78.

Govt. of India. Ministry of Health & Family Welfare: Annual
Health Report. [chapter 11] 2012;157.

Varma PP, Raman DK, Ramakrishnan TS, Singh o.
Prevalence of early stages of chronic kidney disease in
healthy army personnel. MJAFI. 2011;67(1):9-11.

IMPORTANT

All Medical Journal Armed Forces India (MJAFI) subscribers are requested to update their contact details
including email-id and mobile number to facilitate generation of individual user-id and password for online
access and access to full text contents of this journal. The required information may please be forwarded in
the given format to the office of Medical Journal Armed Forces India, C/O Armed Forces Medical College,
Pune-411040, Maharashtra, India.

Surname Name
Rank

(If applicable)

Personal No. &

Email-id & Mobile Unit/Postal
no. address



http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref12
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref13
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref13
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref13
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref13
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref14
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref14
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref14
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref14
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref15
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref15
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref15
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref15
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref16
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref16
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref17
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref17
http://refhub.elsevier.com/S0377-1237(14)00135-X/sref17

	Prevalence of cardiovascular disease (CVD) risk factors
	Introduction
	Materials &amp; Method
	Results
	Discussion
	Conclusion
	Limitations
	Conflicts of interest
	References


