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Abstract
Introduction: Cardiovascular diseases (CVD) besides cancer are the most serious threat to the health and life
of the population of both developed and developing countries. The aim of the study was to know the gender
and age differences with anthropometric CVD risk factors among Nepalese adults of Dharan Municipality.
Materials and Methods: A population based cross-sectional study was conducted using a pretested
self-administered structured questionnaire on anthropometric parameters which can affect CVD. A systematic
random sampling technique was applied to cover the estimated 280 households with 900 adult population.
The parameters of anthropometric risk factors for cardiovascular diseases were Body Mass Index (BMI), Waist
Hip Ratio (WHR) and Body Fat Percentage (BFP). The result was expressed as mean ± SD. Independent student
t test and ANOVA were applied to find out the gender and age differences respectively. “P” value of < 0.05 was
considered to indicate statistical significance. Results: The mean and SD of BMI, WHR and BFP were found
to be 24.17±4.13, 1.01±2.83 and 26.91±7.15 respectively. The gender differences of BFP were found to be
statistically significant, whereas for BMI and WHR were not significant (p>0.05). The age differences in BMI
and BFP were statistically significant (<0.05) whereas for WHR was not found to be significant (p>0.05).
The significant positive correlations were found among these parameters (p< 0.01). Conclusion:The results
of this study emphasize the need for a comprehensive study (both lipid and anthropometric) for providing
baseline data to prevent CVD in eastern Nepal.
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1 Introduction
Cardiovascular diseases (CVD), among which the most
common are hypertension, coronary heart disease and stroke,
are a serious problem in modern medicine. They are, besides
cancer, the most serious threat to the health and life of the
population of both developed and developing countries.
According to statistical data, cardiovascular mortality accounted
for almost 48% of all deaths (BURKE and BELL, 2001).
At 2008, the prevalence of CVD in urban parts of India
was estimated to be around 10% (six fold higher compared
to 40 years ago), with 14.1 million affected in urban areas.
The CVD burden afflicts both men and women, with deaths,
accounting for 34% of all the deaths in women and 28% in
men in 2007 (ROSAMOND, FLEGAL, FRIDAY et al., 2007)
The Framingham Heart Study (FHS), carried out since 1948 in
the USA for long-term observation and assessment of risk
posed by cardiovascular disease in a representative group
of 5209 men and women, introduced the term risk factor
(KANNEL, 1976).
According to its definition, general cardiovascular risk is
the probability of cardiovascular disease or death caused by
it at a given time, which follows the synergistic activity of
risk factors present in a given person. Various internal and
external risk factors, often subject to modification, influence
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the incidence of cardiovascular disease. It has been possible
to determine to what extent modification of these factors
can affect the development of the disease (BOGGILD,
KNUTSSON and SCAND, 1999. Currently, the so-called
SCORE (Systematic Coronary Risk Evaluation) index
developed by experts from eight European scientific societies
is the basic tool for quick assessment of cardiovascular risk.
It considers the following data: gender, age, cigarette smoking,
systolic blood pressure and the level of total cholesterol
(EUROPEJSKIE..., 2004) Many previous studies had suggested
significant effects of anthropometric and physiological factors
such as body weight, height, cholesterol, pulse rate, BMI,
different skin folds, obesity, nutrition, smoking, oral contraceptive
use, menopausal status, stress and physical activity on blood
pressure (JACKSON, STEWART, BEAGLEHOLE et al.,
1985; PAN, NANAS, DYER et al., 1986; MATTHEWS,
COTTINGTON, TALBOTT et al., 1987; BADARUDDOZA
SHARMA, BRAR and KUMAR, 2008).
Taking that into account, the present study focussed on the
assessment of the anthropometric risk factors of cardiovascular
disease in adult population of the Dharan municipality of
Eastern Nepal.
The main objectives of the study were
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- To characterize adult population of three age categories
(young adults, middle-aged adults and the elderly) of
Eastern Nepal by anthropometric parameters such as
Body fat percentage (BF), Basal metabolic Index (BMI)
and Waist Hip ratio (WHR);
- To correlate the anthropometric risk factors with one
another.
Based on our finding, we will intend to provide baseline
evidence for health policy makers of Nepal about obesity and
anthropometric risk factors of cardiovascular diseases that will
allow them to raise awareness and preventive steps towards
the lifestyle diseases in the entire country.

2 Materials and Methods
2.1 Study design and setting
A population based cross-sectional study was conducted
using a pretested self-administered structured questionnaire
on anthropometric parameters, which can affect CVD on adult
populations of Dharan Municipality.
2.2 Sample size estimation
The sample size was calculated on the basis of prevalence
(10%) of CVD in reference to study conducted in urban parts
of India, with a 20% allowable error (95% CI) by using the
following formula:
Sample size ( n ) = 4pq / L2

(1)

Where, p= 10%=0.1 q=1-p=1-0.1=0.9
L= allowable error which is taken as 20% of p=0. 2X0.1=0.02
Hence, Sample size (n) = 4pq/L2 =4X0. 1X0.9/(0.02)2 =900
individuals.
Thus, 900 adults were recruited for the study to identify
the non-lipid anthropometric risk factors for cardiovascular
diseases (BMI, WHR and BF). The study population included
both sexes (450 males and 450 females) of three different age
groups (300 individuals from each age group) of the Dharan
municipality of Eastern Nepal. Participants were classified
into three age groups: young adults (aged 18-35 years),
middle aged adult (aged 36-59 years) and elderly aged group
(aged >60 years). The cut off point for ages were the end of
January so all participants must be of a certain age on 1st
February.
Considering the average family size of urban Nepal to be
5.0, the minimum required households in the study were
calculated as:
No. of individuals required/average family size=900/5=180
So a minimum of 180 households were required for the
study. Further, as our sample size estimation, 1% of the total
households of Dharan (280 households) were taken as a
sample size in this study, which was more than 150% of above
calculated value.
2.3 Sampling technique
A systematic random sampling technique was applied to cover
the estimated 280 households. At first, a list of households in
sequential order was prepared for each ward. Then for each
J. Morphol. Sci., 2017, vol. 34, no. 4, p. 236-240

ward, a house was chosen and rest households were identified
by adding the constant (in our case 10). For example, to select
5 households out of 483 in ward 1, firstly house number 7 was
picked up randomly and the rest of houses i.e. 17th, 27th were
accordingly chosen.
Inclusion Criteria
- A residence of Dharan Municipality.
Exclusion Criteria
- Individuals disagreed to take part in the study.
2.4 Consent
Pre-informed written consents were obtained from each
respondent and we also assured them about maintaining the
anonymity during and after the study.
2.5 Data collection
For data collection personal interviews were held with each
participant by the principal investigator. General information
about name, address, sex, date of birth, education status and
some lifestyle information were obtained. All the information
obtained from as individuals were recorded on the predesigned
proforma.
2.6 Ethical clearance
Ethical clearance of the study was taken from the Institutional
ethical and the review board of BPKIHS. Participation in the
study was voluntary and the purpose of the study was explained
to participants prior to distribution of the questionnaires.
Permission from the office of Dharan municipality and written
consent were obtained from each study participant by attaching
a statement of consent to each questionnaire.
2.7 Measurements
The anthropometric measurements taken were height (cm),
weight (kg), waist circumference (cm), hip circumference
(cm) and four site skin fold thickness (mm) - Biceps, Triceps,
Subscapular and Suprailiac. Only non-lipid anthropometric
CVD risk indicators were determined: BF, BMI, and WHR.
All the anthropometric measurements were taken on each
individual using standard anthropometric techniques
(SINGH and BHASIN, 1968; WEINER and LOURIE,
1981). Height was measured barefoot in standing position
to the nearest 0.5 cm using a secured metal ruler and weight
was measured in light clothing using calibrated scales. BMI
was calculated as a quotient of weight and squared height in
meters (kg/m 2). Waist circumference was measured at a level
midway between the lower rib margin and the iliac crest to
the nearest half-centimeter. Hip circumference was measured
at the maximum protuberance of the buttocks. WHR was
calculated as derived waist-to-hip circumference. Four sites
skinfold thickness were measured by sliding vernier caliper
and body fat percentage was calculated by Durnin/Womersley
caliper method (LINEAR..., 2012). Biceps fold thickness
(BFT); Triceps fold thickness (TFT); Subscapular fold thickness
(SSFT) and Suprailaiac fold thickness (SIFT) were measured
in mm to calculate Body Fat Percentage (BFP).
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2.8 Statistical analysis
The results were expressed as mean ± SD. Independent
student t test and ANOVA were applied to find out the gender
and age differences respectively. “P” value of < 0.05 was
considered to indicate statistical significance. Pearson’s
correlation coefficient (r) was tested for association between
anthropometric parameters. Statistical analyses were performed
using the SPSS System software package 11.5.

3 Results
The mean age of all participants of the present study was
found to be 24.17 years. The mean value of BMI, WHR and BFP
were found to be 24.17 kg/m2; 1.01 and 26.91% respectively.
(Table 1). The BMI and BFP were found to be lower in males
as compared with females (24.14 kg/m2; 22.54% respectively)
but for WHR, was found to be higher in males (1.11).
The gender difference in BMI and WHR were not found to
be statistically significant (p>0.05) but for BFP, p-value was
found to be highly statistically significant (<0.001) (Table 2).
The age difference in BMI and BFP were found to be highly
statistically significant (<0.001), whereas for WHR was
not found to be statistically significant (p>0.05) (Table 3).
The positive correlation was found between BMI, WHR and
BFP in both sexes and all age groups. The correlation was
significant (<0.001) in both sexes (Table 4).
Some life style questions were asked to the participants.
In the present study, 9.4% of the participants were cigarette
smoker; around 4% of participants were alcoholic; 88% of
participants responded to have sleep hour equal or more
than 7; around 12% of participants had sedentary lifestyle;
44.2% of participants had to travel during their works.
Participants having Stress >5 (on 1-10 rating Scale) were
around 12% (Table 5).

4 Discussion
In the present study, the gender differences of all measured
parameters were found to be highly statistically significant
(p<0.001) except for age, BMI and WHR (Table 2). The age
differences of all measured parameters were found to be
statistically significant (p<0.001) except for WHR. The result
of this study was found to be in agreement with the study done
for Slovak inhabitants. BMI, BFP and WHR were positively
correlated with all anthropometric risk factors (CHUDIKOVA,
HAVELKOVA, MICHALOVIČOVA et al., 2005)
The study done in oravian population in Trnuva, found males
having higher BMI and WHR (25.58 and 0.91 respectively)
but in the present study, BMI in female was found to be higher
(27.20). The BFP of the female population of the study was
found slightly lower than the female study group of Zuzana
(32.5% and 31.28% respectively) (ZUZANA, 2012).
The 15-year prospective study conducted in 7000 men of
age 40–59 years showed that when BMI was greater than 26,
the risk of myocardial infarction, stroke and diabetes increased
(WANNAMETHEE, SHAPER, LENNON et al., 2005).
WHR is a better predictor for assessing the risk of development
of CVD in females as compared with BMI (LEAN, HAN
and MORRISON et al., 1995; VAN HORN, BALLEW,
LIU et al., 1998). Men are characterized as having abdominal
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fat distribution (compared women having gluteofemoral body
fat distribution) (DENNIS and GOLDBERG, 1993). CVD is
considered to be more prominent in men (BISHNOI, KAUR
and BADARUDDOZA, 2010) Particularly alarming is the
systemic increase of obesity, especially among males, which
may be connected to their low physical fitness, high rate of
cigarette smoking and unhealthy diet. Worldwide studies, which
had reported that anthropometric parameters were positively
correlated with blood pressure (MOSCA, MCGILLEN and
RUBENFIRE, 1998)
The limitations of the present study were lipid profile of the
participants were not performed and other lifestyle risk factors
associated with CVD were not assessed in detail.

Table 1. Mean and SD of all measured parameters.

Parameters
Age (Year)
Weight (Kg)
Height (m)
BMI (Kg/m2)
WC (cm)
HC (cm)
WHR
BFT (mm)
TFT (mm)
SSFT (mm)
SISFT (mm)
BFP (%)

Mean ± SD
45.24± 19.32
62.99± 11.87
1.61± 0.84
24.17± 4.14
92.85± 8.38
90.75± 8.94
1.01± 0.28
6.96± 3.14
10.98± 5.44
13.80± 5.22
21.13± 7.39
26.91± 7.15

Table 2. Gender differences of all measured parameters.

Parameters
Weight (Kg)
Height (m)
BMI (Kg/m2)
WC (cm)
HC (cm)
WHR
BFT (mm)
TFT (mm)
SSFT (mm)
SISFT (mm)
BFP (%)
Age (year)

Gender
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female

Mean±SD
65.83±11.28
60.15±11.78
1.65±0.073
1.58±0.077
24.14±3.98
27.20±4.28
84.19±7.50
81.52±8.98
91.62±9.17
89.89±8.62
1.11±0.04
0.91±0.05
6.40±3.14
7.52±3.58
10.28±6.14
11.69±4.53
12.76±5.28
14.84±4.95
20.33±7.72
21.94±6.96
22.54±5.97
31.28±5.33
45.64±19.69
44.85±18.96

p-value
<0.001
<0.001
0.844
<0.001
0.004
0.29
<0.001
<0.001
<0.001
0.001
<0.001
0.54
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Table 3. Age differences of all measured parameters.

Parameters
Age (year)
Weight (Kg)
Height (m)
BMI (Kg/m2)
WC (cm)
HC (cm)
WHR
BFT (mm)
TFT (mm)
SSFT (mm)
SISFT (mm)
BFP (%)

Young aged
(Mean±SD)
22.68±5.22
62.95±11.77
1.59±0.81
26.81±5.84
79.00±7.61
88.35±5.06
0.89±0.05
10.70±3.32
13.57±3.79
10.61±3.70
9.59±2.70
32.95.±9.33

Middle aged
(Mean±SD)
45.60±6.70
63.59±12.85
1.53±0.70
27.09±6.36
78.88±7.74
87.89±5.70
0.89±0.55
10.72±3.46
13.20±4.34
10.82±3.10
10.68±8.83
32.99±9.49

Elderly aged
(Mean±SD)
67.51±6.31
62.22±11.95
1.53±0.66
26.50±6.06
79.30±7.37
88.20±5.37
0.89±0.04
10.47±3.50
12.80±4.45
10.59±3.27
10.72±1.05
32.22±9.94

P value
<0.001
<0.001
0.001
<0.001
<0.001
<0.001
0.377
<0.001
0.008
<0.001
<0.001
<0.001

Table 4. Correlation coefficients of some variables (r).

Parameters
BFP
WHR

Gender
Male
Female
BMI (0.743**)
BMI(0.544**)
BMI (0.102**)
BMI(0.200**)
BFP (0.126**)
BFP(0.113**)

Young
BMI (0.241**)
BMI (0.157**)
BFP(0.178**)

Age
Middle
BMI(0.729**)
BMI(0.052)
BFP(0.035)

Elderly
BMI(0.585**)
BMI(0.34)
BFP(0.01)

**Correlation is significant < 0.001 level (2-tailed).

Table 5. Some lifestyle related information from the participants.

Lifestyle related information
Cigarette Smoking
Alcoholic
Sleep hour equal or more than 7
Sedentary lifestyle
Travelled during the job
Stress level >5 on the rating scale
History of both parents overweight
Childhood overweight

Response (%)
9.4
3.9
87.8
12.2
44.2
12.1
12.3
7.8

5 Conclusion
The results of this study emphasize the need for a
comprehensive study (Lipid, lifestyle and anthropometric)
for providing baseline data to prevent CVD in eastern Nepal.
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