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ABSTRACT… Background: Asians compared to Europeans are known to be at an increased 
risk of cardiovascular disease (CVD) risk factors. Obesity is a global cardio metabolic health 
and cancer risk. There is paucity of data regarding obesity in our local population. Aims & 
Objectives: To evaluate Body Mass Index (BMI). Visceral fat content and body fat percentage 
using Bio-impedance body composition monitor. Thus to identify overweight and obese 
individuals with high visceral and body fat content the risk factors for cardio metabolic 
syndrome. Study Design: Cross sectional survey. Setting: Outpatient Department of Medicine, 
Fatima Memorial Hospital Lahore, Pakistan. Period: 15th January to 20th March 2016. Material 
and Method: 250 patients above 18 years of age who reported in outdoor department were 
enrolled after informed consent in local language according to enrollment criteria. Approved by 
ethical review committee reference number FMS-2-2016-IRB-M-111. Their height and weight 
were measured and BMI, visceral fat content and body fat percentage was calculated using bio-
impedance body composition monitor. They were asked questions for pertinent co-morbidities. 
The statistical analysis was done using SPSS 22.0 version. Results: Out of 250 patients enrolled 
144 (58 %) were females and 106 (42 %) were males. Mean age was 45 ±13 years. Mean BMI 
was 29kg/m2. Above normal BMI was seen in 170 (68%), 98(39%) were obese (BMI>30kg/
m2) and 80 (32%) overweight (BMI 25-29.9). Above normal visceral fat content and body fat 
percentage was seen in 110(44 %) and 191(76%) respectively. In the later group 100(67%) were 
females. Diabetes and hypertension were present in 63(64%) obese patients among 30(73%) 
with high visceral fat and in 90(60%) with high body fat percentage. Conclusion: A significant 
number of patients were overweight or obese with above normal visceral fat content and body 
fat percentage with female dominance in later group. They also had higher prevalence of 
diabetes and hypertension. Bio-impedance technique is useful simple inexpensive tool for initial 
assessment of visceral and body fat content in outdoor facility.
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INTRODUCTION
Global obesity numbers have shot up from 105 
million people in 1975 to 641 million in 2014, 
according to the most comprehensive body mass 
index (BMI) trend analysis to date.1 Analyzing 
data from 186 countries, researchers report that 
if current trends continue, 18% of men and 21% 
of women worldwide will be obese by 2025, and 
more than 6% of men and 9% of women will be 
severely obese (≥35 kg/m²).1 Body fat tissue is 
distributed into two main compartments with 
different metabolic characteristics: subcutaneous 
adipose tissue (SAT) and visceral adipose tissue 

(VAT). Both types are important but attention 
has been directed to visceral adiposity owing to 
its association with various metabolic medical 
disorders2, cardiovascular disease and several 
malignancies.3,4 Quantitative assessment of 
visceral obesity is important for evaluating the risk 
of these pathologies. The pattern of distribution of 
adipose tissue is dependent upon various factors 
including sex, age, race, ethnicity, genotype, diet, 
physical activity, hormone levels and medication.5 
The percentage of adipose tissue is higher in 
women, elderly and overweight individuals.6,7
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The International Agency for Research on Cancer 
now says there’s sufficient evidence that absence 
of excess body fatness lowers the risk for eight 
additional cancers. Of note, positive dose-
response associations between BMI and risk 
were found for more than half the cancer sites, 
with relative risks generally ranging from 1.2 to 1.5 
for overweight and from 1.5 to 1.8 for obesity.8,9

Visceral obesity is associated with metabolic 
disturbances, degree of pathology in several 
chronic diseases and poor prognosis so it is 
of great importance to identify methods that 
quantify adipose tissue accurately and can 
specifically depict VAT from total adipose tissue. 
This measurement is important in implementing 
curative and preventive health measures. 
Sophisticated equipment like computed 
tomography (CT) and magnetic resonance 
imaging (MRI) can provide direct measures of 
cross-sectional areas or volumetric measures of 
VAT.10 However these are time consuming, costly 
and difficult to use in epidemiological studies. 
The clinically most useful techniques are those 
that can be performed quickly by the bedside 
and provide instant results, without extensive 
technical training. Anthropometric measures as 
well as bioelectrical impedance analysis (BIA) 
are designed as such; however, give an indirect 
measure of VAT. The most commonly used 
measure for prediction of body fat percentage 
(BF %) is Body Mass Index (BMI).11,12

Body composition calculation by the BIA method 
using body composition monitor BF508 is 
based on the fact that body fat has little electric 
conductivity whereas muscles, blood vessels and 
bones have high water content so easily conduct 
electricity. The monitor sends an extremely weak 
current of 50 kHz and less than 500micro A through 
the body to determine the body fat percentage. It 
uses height, weight, age and gender information 
to generate BMI, Body fat percentage and visceral 
fat level. Body fat percentage refers to the amount 
of body fat mass in regards to the total body 
weight expressed as a percentage. Visceral fat is 
fat surrounding internal organs. During course of 
day body water tends to shift to lower limbs so 

electrical impedance varies between upper and 
lower limbs. Since BF508 uses electrodes for both 
hands &feet to take measurements it reduces the 
influence of fluctuations on results. Asians are 
known to be at an increased risk of cardiovascular 
disease (CVD) risk factors,13 attributed in part to 
differences in body build and fat distribution.14,15 

Non-Caucasians tend to have more deposition of 
visceral fat that is central obesity. In light of this, the 
World Health Organization (WHO) in 2004 created 
Asian-specific BMI trigger points for public health 
action and lowered down traditional BMI cut-off 
points for overweight and obesity from ≥25 kg/
m2 and ≥30 kg/m2 to ≥23 kg/m2 and ≥27.5 kg/
m2 respectively to represent ‘increased risk’ and 
‘high-risk’s categories, for future development of 
obesity associated complications.16,17

Pakistan a developing country of Asia has its burden 
of obesity and associated diseases. Sufficient 
data based on obesity related parameters for our 
local population is not available. There is a need 
to collect data relevant to our region so that future 
strategies can be devised to tackle this high risk 
metabolic state. 

MATERIAL & METHODS
This study is a descriptive cross sectional survey 
carried out in medical out –patient department 
at Fatima Memorial hospital Lahore from 15th 
January 2016 till 20th March 2016.Approval 
was taken from institute ethical committee. 250 
patients with ages between 18 and 81 years were 
included after taking informed consent. Patients 
who were pregnant or undergoing dialysis, had 
implanted cardiac devices, fever, edema or were 
unable to stand, body builders and athletes were 
excluded.

It was ensured that measurements were made 
during daytime and not after vigorous exercise, 
bath or after alcohol or large water intake and 
at least 2 hours after meal intake to avoid 
variation in calculated body composition due to 
change in body water content because of these 
physical conditions. For evaluation of total body 
fat & visceral fat OMRON (Karada Scan) body 
composition monitor model BF: 508 was used.
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All procedures were carried out according to 
manufacturer instructions. After the subjects 
had been guided to stand on the footplate of the 
device and gently grasped the two handgrips 
with arms held straight forward at 90 degrees, 
age and gender information were entered into 
the machine, a supervisor pushed the start 
button to perform assessment. BMI of all patients 
was calculated using height & weight formula. 
Patients were divided on basis of BMI (kg/m2) in 
4 groups, underweight (< 18.5), normal (18.5-
24.9), overweight (25-29.9), obese (>30) as per 
WHO guidelines for Asians.

The patients were also grouped according to WHO 
Asian-specific BMI trigger points for public health 
action into‘ increased risk’ and ‘high-risk’ group, 
with cut-off points for overweight and obesity 
of 23-27.4 kg/m2 and ≥27.5 kg/m2 respectively. 
Body fat percentage results interpreted based on 
national institute of health (NIH)/WHO guideline 
for BMI as low, normal, high, very high as per 
sex and age distribution. Visceral fat results were 
graded as normal, high and very high based on 
Omron Healthcare figures. Presence of associated 
metabolic disorders (DM, Hypertension, PCOS, 
Hypothyroidism, Cushing syndrome) in our study 
population was identified on basis of patients’ 
interview. Age group and gender base prevalence 
of BMI, visceral fat &body fat categories along 
with presence of metabolic disorders was also 
assessed.

Data Analysis
The statistical analysis was done using SPSS 
22.0 version. Continuous variables like age, BMI 
values were expressed as mean±SD. Frequency 
and percentage were expressed for categorical 
variables like gender, diseases and categories 
of BMI, visceral and body fat. Chi-square test 
was applied and P-value <0.05 considered as 
significant. 

RESULTS
Out of 250 patients enrolled 144 (57.6 %) were 
females and 106 (42.4 %) were males. Mean 
age was 45±13 years. Mean BMI was 29kg/m2, 
98(39%) were obese 80(32%) overweight and 

70 (28%) normal. Among 178(71%) with above 
normal BMI 110 (62%) were females. Mean 
visceral fat score was 10 i.e high and 110 (44%) 
participants had above normal values. However 
equal number of males and females had high 
visceral fat. Mean body fat percentage was 36 
% i.e high, 191(76%) had above normal body fat 
percentage out of these 119 (82 %) were females. 
Diabetes was present in 89(36%), Hypertension 
in 89(36%) and 10(4%) had hypothyroidism 
and 1 each had Cushing and Polycystic ovarian 
syndrome. Basic demographics shown in Table-I. 
The maximum number of patients 74 (27%) 
belonged to age group 41-50 years and this 
group showed highest values in all three studied 
parameters shown in Table-II.

Total number(N) 250

Gender
Male
Female

106 (42% )
144 (57%)

Mean Age( years)
Minimum
Maximum
Mean Age Males
Mean Age Females

45 ± 13
20.0
78.0

47±14
44±12

 Mean BMI (kg/m2) 29
Mean Body Fat % score level 36 (high)
Mean Visceral Fat score level 10 (high)

WHO Asian-specific BMI trigger points
increased risk group (BMI> 23 kg/ m2)
high-risk group(BMI >27.5 kg/m2)

75 (30%)
136 (54%)

Number of patients with
Diabetes
Hypertension
Hypothyroidism
Cushing
Polycystic ovarian syndrome

89
89
10
1
1

Table-I. Basic demographic, characteristics and 
parameters of study population

In the 98 obese as per BMI, 93(95 %) had 
above normal fat percentage and 73(76.5%) 
had high visceral fat. Among obese, 63(64%) 
had associated illnesses like diabetes and 
hypertension. Among 41 with very high visceral 
fat, 30(73%) and among 150 with very high body 
fat percentage, 90(60%) had these diseases. In 
the categories of high BMI and high body fat 
percentage the number of females was more, 
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76% and 82% respectively with respect to total 
females in study population as compared to 
males shown in Table-III. Percentage of males 
in each mentioned category was 64% and 68%. 
Linear relation was seen between the BMI. The 
majority of studied population was in the higher 

category of all the three parameters studied 
as shown in table 3.This group also showed 
higher prevalence of associated diseases as 
well. Relationship between the three studied 
categories is significant and linear approximately 
(Table-III, Figure-1&2).

4
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 21-30 2 19 14 10 45 1 13 10 20 44 34 6 4 44
31-40 0 14 12 19 45 1 9 8 29 47 35 11 5 51
41-50 0 15 28 35 78 0 12 13 52 77 37 22 16 75
51-60 0 11 11 28 50 0 11 6 34 51 19 19 12 50
61-70 0 8 12 4 24 2 7 4 10 23 13 8 1 22
71-80 0 3 3 2 8 1 2 2 3 8 2 3 3 8
Total 2 70 80 98 250 5 54 41 150 250 140 69 41 250

Table-II. Distribution of Body mass index(BMI), Body Fat and Visceral fat in various age groups categories

Categories Number Gender
(M:F) Mean Age Associated

Illnesses DM Hypertension Hypothyroidism

BMI
(category 3-4)
Overweight/
Obese

178
(80/98)

(68:110)
38%:62% 46 109 70 78 7

Body fat percentage
(high/very high)

191
(41/150)

(71:119)
37%:63% 45 103 67 76 8

Visceral fat (high/
very high)

110
(69/41)

(55:55)
50%:50% 49 71 46 51 7

Table-III. Characteristics of Population in three categories i.e high BMI, high Body fat percentage and high Visceral 
fat.

Figure-1. Scatter plot of relationship between 
Body Mass Index (BMI) and Body fat (BF) 

percentage of study population

Figure-2. Scatter plot of relationship between 
Body Mass Index (BMI) and Visceral fat (VF) 

of study population
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According to WHO Asian-specific BMI trigger 
points for public health action, 75(30%) and 
136(54%) represented ‘increased risk’ and ‘high-
risk’ group respectively. In the high risk group 
99(73%) had high or very high visceral fat and 
131(96 %) had high or very high body fat content.

Variables P-value (by using 
chi square) Remarks

BMI and BF 0.000 Significant
BF and VF 0.000 Significant
BMI and VF 0.000 Significant
BMI, BF and VF 0.000 Significant
Table-IV. Statistical significance of various indicators

DISCUSSION
The prevalence of obesity has dramatically 
increased over the last several decades all over 
the world. According to WHO Global Health 
Observatory data in 2014, around 39% of adults 
aged 18 years and above were overweight and 
13% were obese. Average BMI of the world’s 
population was 24 kg/m2. Their data for Pakistan 
shows overweight 23% both sexes included, 
females 25.3% and males 20.8% and in obese 
category 5.4%, 7.3%, 3.7% respectively. In our 
study group overweight including both sex (80)32 
%, females (46)32% %, males (34)32 %, figures 
for obesity (98) 39%, (64)44% and (34) 32 % 
respectively. This shows higher number in each 
category. However our study sample size is small 
and limited to the patients reporting in the hospital. 
New data from a national survey of adults in the 
United States show, the age-adjusted prevalence 

of obesity in 2013-2014 was 35% among men 
and 40% among women.18 Women’s obesity 
and extreme obesity rates increased in the past 
decade, while rates did not increase significantly 
for men in either category.18 Our findings also 
shows greater prevalence of higher BMI and 
Body fat content among females.

Obesity is strongly associated with various 
clinical disorders and increase in morbidity and 
mortality.19 However it is a modifiable risk factor. 
Many studies have shown that abdominal visceral 
fat plays a key role in insulin resistance.20 Our 
study reveals higher prevalence of diabetes and 
hypertension in patients with higher BMI, body 
and visceral fat levels. A recent study in Pakistan 
estimated relation between anthropometric 
measures and BMI for obesity in hypertensive 
subjects.21 They categorized 56% hypertensive 

5

Body mass index
Visceral fat

Total
Normal (1-9) High (10-14) Very high (15-30)

Underweight (<18.5)
Body fat Normal (21-32.9) 2 2
Total 2 2

Normal 
(18.5-24.9)

Body fat

Low (<21) 4 0 4
Normal (21-32.9) 36 1 37
High (33-38.9) 20 1 21
Very high (>39) 8 0 8

Total 68 2 70

Out overweight (25-29.9) Body fat

Low (<21) 0 1 0 1
Normal (21-32.9) 6 6 0 12
High (33-38.9) 7 11 0 18
Very high (> 39) 34 14 1 49

Total 47 32 1 80

Obesity
 (≥30)

Body fat

Normal (21-32.9) 3 0 0 3
High (33-38.9) 0 0 2 2
Very high(>39) 20 35 38 93

Total 23 35 40 98

Total Body fat

Low (<21) 4 1 0 5
Normal (21-32.9) 47 7 0 54
High (33-38.9) 27 12 2 41
Very high (>39) 62 49 39 150

Table-V. Distribution of study population in various categories of three study parameters.
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as overweight or obese and significantly higher 
prevalence of this category among females.

A large amount of visceral adipose tissue is 
a core component in subjects with metabolic 
syndrome.19,22,23 Thus accurate measurement of 
visceral fat area(VFA) is crucial in the assessment 
of cardio metabolic risk in an individual.24

MRI is considered the most accurate method for 
assessment of VFA ,without exposure to radiation, 
however it is very expensive.25 The abdominal 
computed tomography (CT) another such tool but 
gives exposure to radiation plus is expensive.26 
Both the modalities are neither readily available 
nor cost effective. Therefore using these during 
routine clinical care in a given disease population 
or in prospective analysis is less feasible.

On the other hand bioelectrical impedance 
analysis is noninvasive, simple, quick, and safe, 
cost-efficient, avoids exposure to radiation and 
is widely available. Thus can be used in routine 
clinical and research settings for classifying 
adipose tissue distribution for the initial diagnosis 
of abdominal obesity for individuals, and for 
general application in epidemiological studies.27-29 
We are a South Asian developing country with 
significant prevalance of cardio metabolic 
diseases. We need simple tools to assess the 
burden of obesity an important contributor to 
the public health issues and having negative 
economic impact.

There have been several experimental trials to 
estimate VFA in the abdomen using BIA and some 
of them showed good correlations between VFA 
estimated by BIA and that measured by precise 
imaging techniques such as CT.24,30,31

Moreover, studies have confirmed that VFA 
estimated by BIA is useful for detecting metabolic 
impairment.32,33 Our observation is the same as 
individuals identified with high VF had higher 
prevalence of associated metabolic illnesses.

Dong-Hwa Lee in his study has shown that VFA 
estimated by multi frequency BIA was significantly 

correlated with VFA measured directly by CT. The 
BIA method tends to underestimate VFA with 
increase in BMI or age except for women aged 
<50 years or in those with a BMI <25 kg/m2. The 
application of a slightly modified formula using 
simply age, BMI, original VFA, and its interaction 
terms made the VFA values more accurate for the 
reference values obtained from CT scans.

In our study we estimated the visceral and total 
body fat in our enrolled patients using bio-
impedance monitor and assessed their relation 
with BMI. Various studies have been conducted 
in this respect30-32,33,35,36,37 however no such study 
is reported from Pakistan. 

A significant number of our patients in middle age 
category showed high values for BMI and visceral 
and total body fat as shown in other studies.5, 36, 37 
Also these patients showed significant prevalence 
for associated diseases like diabetes and 
hypertension adding on to their cardiovascular 
risks. Thus we infer that obesity is a reason for 
concern in our region.

The females showed high BMI and total body 
fat percentage as compared to males same is 
reported in studies from other regions.6,7,35,36,37 The 
higher visceral fat values showed equal gender 
distribution but ratio of such males to total males 
in our group was higher. Thus indicating greater 
prevalence of visceral obesity among males. 
Visceral fat is a strong independent predictor of 
all-cause mortality in men.38 

The application of WHO Asian-specific BMI 
trigger points for public health action to our 
study population led to increase in total number 
of obese individuals with simultaneous increase 
in number within high and very high categories 
of body and visceral fat. This observation adds 
weightage to our finding that number of high risk 
cases in our population is significant.

Bio-impedance based estimation showed a linear 
relationship between the three parameters as 
increase in BMI showed increase in body fat and 
visceral fat content as shown in Figure 1 and 2.

6
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However BIA and anthropometric methods 
have limited potential for accurately measuring 
visceral fat deposition in a clinical setting. It lacks 
specificity and accuracy because it is based on 
differences in resistance when an electrical current 
is conducted through fat and lean components 
of the body. Thus, prediction equations are used 
to determine fat-free mass. However, caution is 
required when interpreting these results as lean 
tissue measurements are influenced by hydration 
status, which is often a problem in clinical 
populations. If lean tissue measurements by BIA 
are imprecise, these errors will also confound fat 
measures.

Our limitation was small sample size therefore 
we can’t generalize our findings to all Pakistanis. 
Larger group studies are required for accurate 
estimation.

In countries like ours where financial constraints 
are a major issue in dispensing health services 
plus the more accurate technologies involved in 
obesity assessment are not readily available the 
simple tool, based on bio-impedance,despite its 
limited potential can be utilized for classifying 
adipose tissue distribution for the initial diagnosis 
of abdominal obesity. 

We recommend screening for visceral adiposity 
on larger scale using bio-impedance monitors 
especially in individuals with BMI above normal. 
Such patients should be counseled regarding 
their health risks and advised to have appropriate 
interventions to screen for associated illnesses 
and their management.

CONCLUSION
Prevalence of obesity and visceral adiposity in 
our population is a significant concern as it adds 
to cardio metabolic risk especially in middle aged 
population which also shows high prevalence 
of diabetes. Bio-impedance monitor though an 
indirect method and not very accurate can still 
be utilized to assess the body fat percentage 
and visceral fat content as an inexpensive tool in 
outdoor facility.
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