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INTRODUCTION 

Physical activity is a key determinant of energy 

expenditure, and thus is fundamental to energy balance 

and weight control. A physically active life reduces the 

risk of coronary heart disease, type 2 diabetes, stroke, 

colon cancer and breast cancer.
1
 Thirty minutes of 

moderate-intensity physical activity five days per week is 

the minimum recommended to level of physical activity.
2
 

However, rapid changes in urbanization and associated 

mechanization and sedentary jobs increase the level of 

physical inactivity in the population. Globally 3.2 million 

deaths each year attributed to insufficient physical 

activity.
3
 The World Health Survey which used 

standardized questionnaires reported that, overall in 

India, 29% of the population were having inadequate 

physical activity (in all domains of life) particularly in the 

older age groups.
4 

Physical inactivity and inappropriate nutrition are directly 

reflected in the growing burden of overweight in the 

Indian population predominantly in the urban areas. 
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Almost 30-65% of adult urban Indians are reported to be 

either overweight or obese or have central obesity.
5
 

Projection studies show that prevalence of overweight is 

expected to rise from 12.9% (134.8 million) in 2005 to 

27.8% (290.7 million) by the year 2030. Similarly obesity 

figures will raise from 4.0% (42.2 million) in 2005 to 

5.0% (52.1 million) by the year 2030.
6 

The prevalence of 

central obesity as high as 72% in urban men and 40% in 

urban women.
7 

WHO developed STEP wise approach for surveillance of 

risk factors for non-communicable diseases.
8 

This 

approach standardized protocols and instruments for 

surveillance. Findings from these surveys are useful for 

community based intervention. Rapid urbanization causes 

increase in population living in urban slums. Urban slum 

population expose to urbanized lifestyle which places 

them at a higher risk for NCDs. This study aimed at 

assessing prevalence of overweight, generalized obesity, 

abdominal obesity and physical activity status and find 

out association between them among urban slum 

population of Mumbai, India. 

METHODS 

This was a cross-sectional, community based; descriptive 

epidemiological study was carried out in an urban slum 

of Mumbai which was also a field practice area of urban 

health center of medical college. Study was conducted 

during the period of March 2013 to January 2014. Male 

and female belonged to age group of 25-64 years residing 

in urban slum for more than six months and who were 

willing to participate and give consent for same were 

included in study. 

Based on report of World Health Organization on 

‘physical inactivity: a global public health problem’ for 

South-East Asia region, 16% prevalence of physical 

inactivity was considered for the study.
3
 By using 

formula for sample size calculation [n=4pq/l
2
], where ‘l’ 

is admissible error which is 20% of ‘p’, we got sample 

size of 525 which was rounded off to 600. The study 

included male and female in the age group of 25-64 years 

and this age group was further stratified in to four age 

and sex categories, each stratum with 10 years interval. 

There were 150 individuals (75 male and 75 female) in 

each of these strata, with this the total sample size of 

study came to 600. As the study area comprises of 50 

plots and each plot consist of nearly 180 households. We 

had selected 12 households by simple random sampling 

technique (table of random numbers) from each plot. 

When any house was found locked, or inclusion criteria 

not fulfilled then the consecutive house was targeted. 

From each house one individual was interviewed 

according to need. 

WHO STEPS guidelines and questionnaire were adopted 

and used for this study. After taking written informed 

consent participants were interviewed using pre-

structured and pretested questionnaire based on WHO 

STEP-1 (interview) and STEP-2 (physical examination) 

approaches for physical activity and obesity surveillance.
8
 

STEP-1 includes core and expanded information on 

vigorous, moderate and low intensity physical activity 

during work, leisure time and transport. Criteria for 

classification of physical activity according to their 

duration and type were adopted from STEPS guidelines. 

In STEP-2 height, weight, waist circumference was 

recorded. Body mass index (BMI) was calculated. 

Definitions 

Overweight was defined as a BMI ≥23 kg/m
2
 but <25 

kg/m
2
 for both genders (based on the World Health 

Organization Asia Pacific Guidelines) with or without 

abdominal obesity (AO).
9
  

Generalized obesity (GO) was defined as a BMI ≥25 

kg/m
2
 for both genders (based on the world health 

oirganization Asia Pacific Guidelines) with or without 

abdominal obesity (AO).
9
  

Abdominal obesity (AO) was defined as a waist 

circumference (WC) ≥90 cm for men and ≥80 cm for 

women with or without GO.
10

  

Operational definitions for classification of physical 

activity according to their duration and intensity were 

adopted from WHO STEPS guidelines.
8 

Instruments for anthropometric measurements were 

standardized and routinely calibrated. Height was 

measured with a standard tape to the nearest 0.1 cm and 

weight was measured using a standard balance to the 

nearest 0.5 kg. Participants were requested to stand bare 

foot and upright with back against wall, heels together. 

Data collection was started after institutional ethical 

committee approval. Socio economic status of the study 

population was determined as per the Modified Prasad’s 

classification April 2013.
11

 Statistical significance was set 

at P ≤0.05. Results were analyzed by using Statistical 

Package of Social Sciences (SPSS) version 16.0.  

RESULTS 

In the present study, physical inactivity was prevalent in 

more than half of study population and was related with 

increasing prevalence of obesity. Table 1 shows the 

socio-demographic characteristics of study participants. 

A total of 600 participants between age 25-64 years were 

surveyed for prevalence of physical inactivity and its 

association with obesity under this study. About 54% 

participants were educated up to secondary education and 

nearly 15% were illiterate. As urban slum community 

consist mainly of Muslim population and therefore 77% 

of participants belonged to Muslim religion, followed by 

other. Average per capita income was 1427.5±864.7 

Indian national rupees. Most of participant belonged to 

socio-economic class IV. 

Physical activity status among men and women during 

work, leisure time and transport is shown in Table 2. 

About sixty percent of study participants were physical 
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inactivity (sedentary activity) during work, leisure time 

and transport. Sedentary activity was more in women 

when compared to men in all three above mentioned 

scenarios. Moderate and vigorous activities were more 

prevalent in men compared to women. In study 

population 14-16% of men and 11-13% of women were 

doing vigorous activities. About 40% participants had the 

habit of walking/ cycling for short distance. Almost 60% 

participants were using motor vehicle for short travel. 

Overall physical inactivity was more in women but the 

difference is not statistically significant. 

 

Table 1: Socio-demographic profile of study population (n=600). 

Socio-demographic variables 
Age (years) Total no. of 

participants 25-34 35-44 45-54 55-64 

Sex 

Male (%) 75 (50) 75 (50) 75 (50) 75 (50) 300 (50) 

Female (%) 75 (50) 75 (50) 75 (50) 75 (50) 300 (50) 

Total 150 150 150 150 600 

Religion 

Hindu (%) 33 (22) 37 (24.7) 25 (16.7) 32 (21.3) 127 (21.2) 

Muslim (%) 114 (76) 111 (74) 120 (80) 117 (78) 462 (77) 

Other (%) 3 (2) 2 (1.3) 5 (3.3) 1 (0.7) 11 (1.8) 

Total 150 150 150 150 600 

Educational 

status 

Illiterate (%) 9 (6) 27 (18) 22 (14.7) 30 (20) 88 (14.7) 

Primary (%) 12 (8) 19 (12.7) 13 (8.7) 21 (14) 65 (10.8) 

Secondary (%) 84 (56) 72 (48) 87 (58) 81 (54) 324 (54) 

High school completed (%) 35 (23.3) 26 (17.3) 19 (12.7) 13 (8.7) 93 (15.5) 

Graduate (%) 10 (6.7) 6 (4) 9 (6) 5 (3.3) 30 (5) 

Total 150 150 150 150 600 

Socio-

economic 

status 

Class 1 (%) 2 (1.3) 6 (4) 3 (2) 1 (0.7) 12 (2) 

Class 2 (%) 21 (14) 12 (8) 21 (14) 27 (18) 81 (13.5) 

Class 3 (%) 28 (18.7) 21 (14) 49 (32.7) 40 (26.7) 138 (23) 

Class 4 (%) 93 (62) 96 (64) 60 (40) 59 (39.3) 308 (51.3) 

Class 5 (%) 6 (4) 15 (10) 17 (11.3) 23 (15.3) 61 (10.2) 

Total 150 150 150 150 600 

 

Table 2: Prevalence of physical activity status among 

men and women (n=600). 

Physical Activity 
Men 

(%) 

Women 

(%) 

Total 

(%) 

During 

work 

Sedentary 
172 

(57.3) 

193 

(64.3) 

365 

(60.8) 

Moderate 
85 

(28.3) 

73  

(24.3) 

158 

(26.3) 

Vigorous 
43 

(14.3) 

34  

(11.3) 

77 

(12.8) 

During 

leisure 

time 

Sedentary 
180 

(60) 

188 

(62.7) 

368 

(61.3) 

Moderate 
82 

(27.3) 

71  

(23.7) 

153 

(25.5) 

Vigorous 
38 

(12.7) 

41  

(13.7) 

79 

(13.2) 

During 

transport 

Sedentary 
175 

(58.3) 

185 

(61.7) 

360 

(60) 

Moderate 
77 

(25.7) 

78  

(26) 

155 

(25.8) 

Vigorous 
48 

(16) 

37  

(12.3) 

85 

(14.2) 

Prevalence of various types of obesity according to age 

and gender is shown in Table 3. Prevalence of overweight 

or obesity (generalized obesity) (41.8%) was more than 

that of abdominal obesity (37.7%). Prevalence of 

overweight or obesity among men and women increased 

with age till age group 45-54 years and then it declined. 

In all age groups proportion of overweight or obesity was 

more in women as compared to men but differences were 

not found to be statistically significant. Similar trend 

according to age and gender was noted in case of 

abdominal obesity. Prevalence of abdominal obesity was 

less than generalized obesity in all age groups in both 

genders but in age group of 54-65 years it was more than 

generalized obesity. 

As Table 4 highlights prevalence of physical inactivity 

among men and women according to their BMI and WC. 

The majority of the obese men and women in all three 

scenarios of physical activities i.e. during work, leisure 

time and transport were physically inactive or sedentary. 

During work physical inactivity was common overall in 

84.3% of obese men and 86.8% of obese women. Also 

the prevalence of sedentary behavior among participants 
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with high WC was more in women compared to men 

during work, leisure time and transport. Prevalence of 

sedentary behavior during leisure time was higher than 

that found at work and transport among men and women 

with high WC or high BMI. Physical inactivity during 

work, leisure time and transport was significantly 

associated with obesity, high waist circumference and 

high waist to hip ratio (p value <0.001). 

 

Table 3: Prevalence of obesity according to age and gender (n=600). 

Age groups 

(years) 

Obesity or overweight (generalized obesity) Abdominal obesity 

Men Women Total Men Women Total 

25-34 25 (33.3) 27 (36) 52 (34.7) 21 (28) 25 (33.3) 46 (30.7) 

35-44 31 (41.3) 35 (46.7) 66 (44) 25 (33.3) 29 (38.7) 54 (36) 

45-54 34 (45.3) 41 (54.7) 75 (50) 30 (40) 35 (46.7) 65 (43.3) 

54-65 28 (37.3) 30 (40) 58 (40) 29 (38.7) 32 (42.7) 61 (40.7) 

Total 118 (39.3) 133 (44.3) 251 (41.8) 105 (35) 121 (40.3) 226 (37.7) 

 

Table 4: Prevalence of physical inactivity among men and women according to their BMI and WC. 

 

Physical inactivity
a
 

During work During leisure time During transport 

Men 

(n=300) 

BMI 
Obese or overweight (n=118) 99/118 (84.3)* 106/118 (89.6)* 103/118 (87.2)* 

Non obese (n=182) 73/182 (40.1) 74/182 (40.7) 72/182 (39.6) 

WC 
High (n=105) 86/105 (81.6)* 91/105 (86.3)* 88/105 (84.2)* 

Normal (n=195) 86/195 (44.1) 89/195 (45.6) 87/195 (44.6) 

Women 

(n=300) 

BMI 
Obese or overweight (n=133) 115/133 (86.8)* 124/133 (93.5)* 119/133 (89.1)* 

Non obese (n=167) 78/167 (46.7) 64/167 (38.3) 66/167 (39.5) 

WC 
High (n=121) 101/121 (83.1)* 106/121 (87.2)* 105/121 (86.7)* 

Normal (n=179) 92/179 (51.4) 82/179 (45.8) 80/179 (44.7) 

Values in parenthesis are percentages; BMI: Body mass index; WC: Waist circumference; *P value <0.001; ‘P’ value was calculated 

by comparison of sedentary and non-sedentary, among 1.obese or overweight and non-obese or non-overweight subjects; 2. High 

waist circumference and normal WC by Chi-square test; a Physical inactivity refers to participants with sedentary behaviour 

 

DISCUSSION 

Varied findings according to region, gender, age and 

socioeconomic conditions were noted in several studies 

done on physical activity and obesity. In this study, 

sedentary behavior was prevalent in about 60% of 

subjects. Higher prevalence of sedentary behavior was 

noted in women as compared to men during work, leisure 

time and transport. Similar trend was found in study done 

by Singh et al which showed that sedentary behavior was 

prevalent in 59.3% of women and 58.5% of men.
12

 Study 

done by Meenakshi, et al in Jaipur reported higher 

prevalence (>71%) of sedentary behavior than this 

study.
13

 Lower prevalence of sedentary behavior reported 

by study done by Sugathan, et al in Kerala as compared 

to present study.
14

 

The combined prevalence of overweight and obesity in 

urban slum of Mumbai was found to be 41.8%, of these, 

women showed a higher prevalence (44.3%) as compared 

to men (39.3%). National family health survey 3 showed 

prevalence of overweight or obesity in urban area was 

23.5% for women and 15.9% for men.
15 

This is less than 

that seen in present study. Though the findings in current 

study is higher than national average, it is lowered than 

that found in national health surveys of developed 

countries United states and Australia.
16

 Age and gender 

are biological non-modifiable factors affecting obesity 

status. In current study it was found that prevalence of 

overweight or obesity increased with age with highest 

prevalence noted in age group 45-54 years and then it 

declined. This decline may be attributed to decreased 

absorption from intestines and decreased calorie intake. 

Similar trend was noted in study done by Mishra, et al.
17

 

In current study it was observed that the prevalence of 

overweight or obese was higher in women as compared 

to men. Findings of studies conducted in India by Mishra, 

et al, Singh, et al and NFHS-3 also revealed similar trend 

among women and men.
12,15,17

 This may be due to 

physiological and hormonal differences between to 

genders and also varied effects of socio-cultural factors. 

The prevalence of abdominal obesity was 37.7% and it 

was alarming to note that women had higher prevalence 

(40.3%) than men (35%). Similar trend was noted in 
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studies done by Meenakshi, et al and Thankappan, et 

al.
13,18

 

It was evident from current study that sedentary behavior 

was significantly associated with all types of obesity i.e. 

generalized and abdominal obesity in both sexes. Similar 

findings and associations were noted in the five city study 

done by Singh, et al in India.
12

 Prevalence of sedentary 

behavior during leisure time was higher than that found at 

work and transport among men and women with 

abdominal obesity or high BMI. Present study findings 

revealed that abdominal obesity was as common as 

combined overweight or generalized obesity. With 

increase in physical activity, the prevalence of high waist 

circumference and overweight decreased which was 

statistically significant. 

CONCLUSION  

From this study we conclude that physical inactivity or 

sedentary behavior was more so with increasing obesity, 

women and increasing age. Increased urbanization has 

resulted in several environmental factors (i.e. lack of 

parks, lack of sports/ recreation facilities, pollution, 

mechanization of various activities etc.) may discourage 

participation in physical activity. To tackle the epidemic 

of obesity habitual moderate physical activity is the key. 

It is necessity of time to create environment for adoption 

of healthy lifestyle through properly channeled health 

education and advocacy. 
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