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ABSTRACT

In this paper, we use the nationally representative Time Use Survey (TUS) data from India to estimate the proportion
of people that spend any time of the day exercising. We found that overall, less than 7% of the adult population (age >18
years) spent any time of the day exercising. Our estimates also revealed that the proportion of population exercising varied
across states, by rural and urban sectors, and by social and religious groups. We also estimated logistic regressions to
model the probability of people exercising. We found that males had three times higher odds of exercising than females.
Relative to less educated people (primary school and below), those with educational level of graduate and above had almost
2.5 times higher odds of exercising. People in the higher strata of consumption class, the top 10%, had 1.7 times higher
odds of exercising relative to the bottom 50%. From a public policy perspective, the low level of exercise across all geogra-
phies and social, economic, and demographic characteristics indicates the need for population-wide interventions in

India to encourage exercise.

Key words: exercise, state variation, demography, socioeconomic status, time use survey, India

Introduction

Regular physical activity and exercising are associated
with significant health benefits. It helps prevent and man-
age non-communicable diseases (NCDs) like cardiovascu-
lar disease, diabetes, and cancers, such as breast and co-
lon cancer. Physical activity and exercising are also
associated with mental well-being as it reduces anxiety
and depression and helps improve judgment, thinking,
and learning. In general, it leads to overall well-being.
People with insufficient physical activity have a 20% to
30% higher risk of death than those who are sufficiently
active™. Given the importance of physical activity for over-
all well-being and healthier life, the World Health Orga-
nization (WHO) developed a global action plan on physical
activity 2018 — 2030 to reduce physical inactivity by 10%
and 15% by 2025 and 2030, respectively® ™.

In the Indian context, in 2014, NCDs contributed to
more than five million deaths and accounted for more than
60% of total deaths’. Four behavioral risk factors contrib-
ute significantly to high proportions of NCDs; tobacco use,
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unhealthy diet, lack of physical activity, and alcohol abuse.
However, quantifying the extent of physical activity across
the population, particularly in Low-Middle Income Coun-
tries (LMIC) such as India, remains a challenge.

This paper focuses on quantifying exercising, a subset
of physical activity, at the population level in India. Ac-
cording to Caspersen et al'’, physical activity is defined as
“any bodily movement produced by skeletal muscles that
results in energy expenditure. The energy expenditure
can be measured in kilocalories. Physical activity in daily
life can be categorized into occupational, sports, condition-
ing, household, or other activities”. Exercise is “a subset of
physical activity that is planned, structured, and repeti-
tive and has as a final or an intermediate objective the
improvement or maintenance of physical fitness. Physical
fitness is a set of attributes that are either health- or
skill-related.” Exercising has similar health and overall
well-being benefits as physical activity. Regular and ha-
bitual exercising is associated with preventing and reduc-
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ing symptoms of cardiovascular disease and is also asso-
ciated with reduced risk of other chronic conditions, such
as type 2 disease, osteoporosis, obesity, depression, breast
and colon cancers'.

An important contribution of this paper is to quantify
the extent of exercising at the population level in India
using novel nationally representative publicly available
data on the Time Use Survey (TUS) in India. In 2019, the
Government of India conducted a nationally representa-
tive TUS to measure time spent by the population on dif-
ferent activities, which included paid and unpaid activity,
learning, socializing, leisure activities, self-care activities,
etc. The classification of activities in the TUS was based
on the United Nations International Classification of Ac-
tivities for Time Use Statistics (ICATUS)*. For this paper,
we focus on Exercising (activity coded as 832), which was
classified under the major division “Culture, Leisure,
Mass Media, and sport practices,” and under the subdivi-
sion “Sports participation, exercise, and related activities.”
According to ICATUS, exercising refers to physical exer-
cise focused on health benefits. It includes walking, hik-
ing, jogging, biking, skating, skateboarding, swimming,
surfing, kayaking, skiing, ice skating, aerobics, yoga,
weight-training, and other fitness programs including
gymnastics, calisthenics, tae-bo, square collective exercis-
ing, kung fu, t'ai chi. However, it excludes participation in
sports, walking to work, walked for exercise, went to the
gym, practiced dance aerobics.

This paper has two important objectives. First, it aims
to quantify the proportion of the adult population (age >
18 years) in India who spent time exercising. Additionally,
we highlight variations in the proportion of adult popula-
tion who exercise across states/Union Territories (UTs),
social and religious groups, consumption class (bottom
50%, middle, and top 10%), educational level, gender, and
age groups (youth, middle-age group, and the elderly). Sec-
ond, we quantify the time spent exercising on average for
those who spent any time exercising. Variations in time
spent exercising across states/UTs, social and religious
groups, consumption class, educational level, gender, and
age groups were highlighted.

Material and Methods

Data

In 2019, the Ministry of Statistics and Programme
Implementation (MOSPI), Government of India, conduct-
ed a Time Use Survey (TUS) to measure time spent by
the population on different activities, which ranged from
paid to unpaid activities, activities relating to socializ-
ing, communication and religious practice, etc'”. The clas-
sification of activities in the TUS was based on 2016
United Nations’ ICATUS"™. The geographical coverage of
the survey was entire India, and it was representative at
the state and the national level. The survey covered
138,799 households, of which 82,897 were rural, while
55,902 were urban households. Overall, the survey col-
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lected data from 447,250 persons six years and older, of
which 273,195 were from rural areas while 174,055 were
from urban areas.

The data on time-use activities was based on person-
al interviews. Information on time-use was collected,
covering 24 hours from 4 AM on the day before the inter-
view to 4 AM on the day of the interview". The activities
were classified using a three-digit code based on the 2016
United Nations’ ICATUS". For each activity at the indi-
vidual level, (1) the duration time was recorded in 24-
hour format, (i1) whether it was performed simultaneous-
ly with other activities, (ii1) whether it was a major
activity or not.

In addition to time-use, the survey collected data at
the household level on (i) social group; whether it be-
longed to ST/SC/OBC or others, (i) religion of the house-
hold; such as Hinduism, Islam, Christianity, Sikhism,
Jainism, Buddhism, Zoroastrianism, and others, (iii)
level of usual monthly consumption expenditure. At the
individual level, data were collected on; (i) age, (il) sex
(male, female, or others), (iii) marital status, and (iv) ed-
ucation level.

For our analysis, we exclusively focused on time spent
on exercising (three-digit activity code 832)**. In addition,
we limit our attention to the adult population, where age
was > 18 years. Our final sample consists of 357,993 in-
dividuals, of which 179,179 (50.1%) were male, 178,814
(49.9%) were female. The mean age of the sample was 40
years with a standard deviation of 16 years. The survey
data was representative of 732,449,206 persons (95%
Confidence Intervals [CI]: 723,634,911 to 741,263,501).

Covariates

The covariates we used in our analysis were the area
of residence (rural or urban), religion, social group (SC/
ST/OBC/Others) at the household level. While at the in-
dividual level, we included variables related to age, sex,
and education level. We use the household's usual month-
ly per capita consumption expenditure (UMPCE). We
then divided the households into deciles based on
UMPCE and constructed three categories of consump-
tion class: Bottom 50%, Middle 50% to 90%, and Top
10%. For education level, based on the highest level of
education of the individual, we constructed three catego-
ries; those with primary or below level of education, those
with secondary education, and those who were graduate
and above. We grouped age into four categories: youth (18
years to 29 years), middle-aged (30 years to 44 years),
upper-middle age (45 years to 59 years), and elderly (>
60 years).

Outcome variable

Our primary analysis was based on two outcome vari-
ables; (1) a categorical variable which took a value of one
if the individual spent time exercising and zero other-
wise, and (i1) the number of minutes spent exercising if
the individual spent time on it.
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Statistical Analysis

Our statistical analysis was based on two types of re-
gression. First was a logistic regression of the following
form,

Pr (time spent exercising = 1)

= constant + state fixed effects + sector + social group
+ consumption class
+ education level+gender+age group+error term.

We exploit the negative binomial regression models for
our second outcome, time (in minutes) spent on exercising,
a non-negative outcome variable. The following regres-
sion was performed,

Time spent exercising (minutes)

= constant+state fixed effects + sector + social group
+ consumption class
+ education level + gender + age group + error term.

We used the statistical software STATA 16.1 (MP 2
core)” for our statistical analysis. The proportions and the
averages after the logistic regressions and nbreg were
computed using the margins command after the regres-
sion analysis. Our logistic and nbreg regression analysis
exploited the survey design. STATA survey design com-
mand, svyset was used to declare the survey design, in-
cluding the primary sampling unit, sampling weights, and
stratification. Strata with single sampling units were cen-
tered, and the variance estimation was based on Taylor
linearization.

Results

We estimated that out of 732,449,206 adult population
in India (95% CI: 723,634,911 to 741,263,501), 46,102,079
people (95% CI: 44,252,605 to 47,951,553) spent time ex-
ercising, which represented approximately 6.3% (95% CI:
6.1% to 6.5%) of the total adult population. Our results
revealed significant inter-state variations in the propor-
tion of the adult population who exercised (see Figure 1a).
Among the larger states, the proportion of people who ex-
ercised was the highest in Kerala at 10.9% (95% CI: 9.7%
to 12.2%), and the lowest was in Gujarat at 2.8% (95% CI:
2.4% to 3.4%). While for the smaller states, Goa had the
highest proportion of people who exercised at 24.7% (95%
CI: 20.1% to 30.1%), and the lowest was in Sikkim at 1.8%
(95% CI: 1.0% to 3.3%).

Our next set of results looks at the proportion of people
exercising for different social, economic, and demographic
factors (see Table 1). We found a higher proportion of peo-
ple exercising in urban areas than rural areas; 9.8% (95%
CI: 9.4% to 10.3%) versus 4.7% (95% CI: 4.4% to 5.5%).
People belonging to social group ST and SC, were less
likely to exercise compared to others category; 4.4% (95%
CI: 3.9% to 5.1%), 5.1% (95% CI: 4.7% to 5.5%), and 8.4%
(95% CI: 8.0% to 8.9%). People in the bottom 50% in terms

of consumption class had a lower proportion of people ex-
ercising compared to those in the top 10%; 4.4% (95% CI.:
4.1% to 4.7%) for the bottom 50%, while 12.2% (95% CI.:
11.6% to 12.9%) for the top 10%. People with lower educa-
tional levels (primary or below) had a lower proportion of
people exercising than those who were graduate and
above; 4.3% (95% CI: 4.1% to 4.6%) versus 13.2% (95% CI:
12.6% to 13.8%). Concerning gender, females had a lower
proportion of those exercising than males; 3.3% (95% CI:
3.1% to 3.5%) versus 9.3% (95% CI: 8.9% to 9.6%). Elderly
people (age > 60 years) had higher proportion of those ex-
ercising than those belong to the youth (18 to 29 years);
11.0% (95% CI: 10.5% to 11.5%) versus 4.9% (95% CI: 4.7%
to 5.2%).

Next, we report results based on the logistic regres-
sions (see Figure 2). We report unadjusted and adjusted
odds ratios (ORs), where adjusted ORs (aORs) controlled
for state fixed effects, social factors, such as religion and
social group, economic factors, such as consumption class,
educational level of the individual, gender, and age group.
We found that urban areas relative to rural areas had
223% higher odds of people exercising; the unadjusted OR
was 2.23 (95% CI: 2.05 to 2.42). However, after controlling
for socio-economic and demographic factors, the aOR re-
duced to 1.75 (95% CI: 1.60 to 1.91). People adhering to
Islam had lower odds of exercising relative to the Hindus;
the OR was 0.72 (95% CI: 0.64 to 0.82), while the aOR was
0.78 (95% CI: 0.69 to 0.89). People in the higher strata of
consumption class, the top 10% had 300% higher unad-
justed odds of exercising relative to the bottom 50%, the
OR was 3.00 (95% CI: 2.74 to 3.28), however after con-
trolling for other factors, it reduced, the aOR was 1.69
(95% CI: 1.55 to 1.85). Relative to less educated people
(primary school and below), those with educational level
graduate and above had higher odds of exercising; the OR
and aOR were 3.35 (95% CI: 3.12 to 3.61) and 2.43 (95%
CI: 2.26 to 2.62), respectively. Males were more likely to
exercise than females; the OR and aOR were 2.98 (95%
CI: 2.81 to 3.16) and 2.78 (95% CI: 2.62 to 2.96), respec-
tively. Older people (age > 60 years) had higher odds of
exercising relative to the youths (age between 18 and 29
years); the OR and aOR were 2.38 (95% CI: 2.24 to 2.53)
and 3.60 (95% CI: 3.32 to 3.90), respectively.

The following results are for logistic regressions strat-
ified by gender and age (see Figure 3a). We find that for
both males and females, people in urban areas have high-
er odds of exercising than in rural areas; however, the
effect was bigger for females than for males; the aOR for
males was 1.58 (95% CI: 1.46 to 1.72) while for females it
was 2.22 (95% CI: 1.89 to 2.60). Males and females belong-
ing to the top 10% in the consumption class had higher
odds of exercising relative to the bottom 50%; the aOR was
1.64 (95% CI: 1.50 to 1.79) and 1.79 (95% CI: 1.53 to 2.10),
for males and females, respectively. Males and females
with graduate and above educational level had higher odds
than those with primary or below educational level; aOR
for males was 2.52 (95% CI: 2.32 to 2.73), and for females,
it was 2.30 (95% CI: 2.02 to 2.62). Older males and females
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Proportion who exercise

(95% CT)
Goa 24.7% (20.1% to 30.1%)
Manipur 12.4% (10.4% to 14.8%)

Himachal Pradesh 11.9% (9.2% to 15.3%)

Kerala 10.9% (9.7% to 12.2%)
Maharashtra 10.3% (9.4% to 11.3%)
Bihar 10.1% (8.7% 10 11.7%)
Uttarakhand 10.1% (7.4% to 13.6%)
Haryana 9.5% (7.8% to 11.6%)
Chhattisgarh 8.9% (7.1% to 11.1%)
Delhi 8.1% (6.2% to 10.4%)
Karnataka 7.9% (6.9% 10 9.1%)

Arunachal Pradesh 7.7% (4.2% to 13.7%)

Assam 7.3% (6.0% to 8.8%)
Tripura 7.0% (5.6% 1o 8.6%)
Punjab 6.6% (5.2% to 8.4%)
India 6.3% (6.1% 10 6.5%)
Tamil Nadu 6.2% (5.5% 10 7.1%)

Andhra Pradesh 6.1% (5.1% t0 7.2%)

Nagaland 4.9% (3.1% 10 7.7%)
Uttar Pradesh 4.8% (4.2% 10 5.4%)
Telangana 4.6% (3.7% 10 5.7%)
West Bengal 4.1% (3.4% 10 5.0%)
Jharkhand 4.1% (3.2% t0 5.2%)
Madhya Pradesh 3.8% (3.1% 10 4.7%)
Odisha 3.1% (2.5% 10 3.7%)
Rajasthan 3.1% (2.4% to 3.9%)
Gujarat 2.8% (2.4% to 3.4%)
Meghalaya 2.2% (1.3% 10 3.6%)
Mizoram 2.1% (1.5% to0 3.1%)
Sikkim 1.8% (1.0% to 3.3%)

I.ll!llll!lllll|

<
2

T T T T T 1
5% 10% 15% 20% 25% 30%

=3 I
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Fig. la. Inter-state variations in the proportion of the adult population (age > 18 years) that exercises.

(age > 60 years) had higher odds of exercising than young-
er people (age 18 years to 29 years); however, the odds were
higher for females than males; aOR for females was 5.10
(95% CI: 4.39 to 5.93), and for males, it was 3.02 (95% CI:
2.78 to 3.28).

For logistic regressions stratified by age group (see
Figure 3b), we find that males had higher odds of exercis-

ing relative to females across all age groups; the aOR for
age group 18 to 29 years it was 3.46 (95% CI: 3.00 to 4.00),

44

for age group 30 to 44 years it was 3.02 (95% CI: 2.74 to
3.33), for age group 45 to 59 years it was 2.28 (95% CI:
2.09 to 2.49), and for age group > 60 years it was 2.43 (95%
CI: 2.24 to 2.63). Across all age groups, people with edu-
cational levels graduate and above had higher odds of ex-
ercising than people with primary or below the level of
education; the aOR for ages 18 to 29 years was 1.98 (95%
CI: 1.74 to 2.25), and for age group > 60 years the aOR was
2.61 (95% CI: 2.30 to 2.96). People in the top 10% of the
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Fig. 2. Odds ratios of exercising by demographic and socioeconomic characteristics.
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Adjusted Odds Ratios (stratified by gender)
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consumption class had higher odds of exercising than
those in the bottom 50% across all age groups; however, it
increased with age; the aOR for 18 to 29 years was 1.27
(95% CI: 1,09 to 1.48), while for age > 60 years it was 2.09
(95% CI: 1.84 to 2.37).

When we look at the average time (in minutes) spent
on exercising (see Table 1 & Figure 1b) among those who
spent any time exercising, we found that older people (age
> 60 years) spent the maximum time; 68 minutes (95% CI:
66 to 70), while overall, on average, people spent 58 min-
utes exercising (95% CI: 57 to 59). Inter-state variations
reveal that among the states, people from Rajasthan spent
the most time exercising; 71 minutes (95% CI: 63 to 79),
while people from Nagaland spent the least time exercis-
ing; 45 minutes (95% CI: 37 to 53).

Discussion

To our knowledge, this is a first paper that uses a na-
tionally representative sample survey on TUS to quantify
the extent of exercising (an important subset of physical
activity) among the adult population in India. It highlights
the inter-state variations and differences across social,
economic, and demographic factors in the proportions of
people who exercise and the average time they spend ex-
ercising. Overall, less than 10% of the adult population in
India spends time exercising. Poor and socially disadvan-
taged people, females, and those who are less educated are
less likely to spend time exercising; less than 5% spent any
time exercising.

Given that physical activity and exercising are import-
ant risk factors associated with NCDs***, our results are
relevant in the Indian context, where approximately 60%
of the more than five million deaths are associated with
NCDs’. For example, NCDs such as ischemic heart dis-
ease, stroke, diabetes are among India’s top ten causes of
death”. In addition to deaths related to NCDs, India has
a high prevalence of hypertension and diabetes across all
geographical areas and socio-demographic groups'". Re-
search has shown that regular exercising is an economi-
cal, “drug-free” approach to controlling hypertension®,
and it helps lower blood glucose levels and boosts the
body’s sensitivity to insulin®.

From a public policy perspective, given the low levels
of exercise across all geographies and social, economic,
and demographic characteristics, the Indian government
would need a public campaign that encourages people to
exercise. Additionally, the government needs to invest in
exercise-related infrastructures, such as parks, special
cycling, walking lanes, etc. Rural and urban infrastruc-
ture development programs should encourage people to
exercise regularly.

Limitations

The key limitation of the paper is that the analysis was
based on TUS, where data on activity was based on the
day before the survey date. To better understand how
much time people typically spend on exercising, it would
have been optimal to get the individual to maintain a dai-
ly diary for some time. Unfortunately, this is a costly en-
deavour. Furthermore, the TUS data on exercising does
not capture the intensity of the activity. However, conduct-
ing a large nationally representative TUS in a Low-Middle
Income Country (LMIC) such as India is a novel exercise,
as these surveys are primarily conducted in rich coun-
tries. Despite the limitation, the survey is informative on
how Indians spend time across different activities, includ-
ing paid and unpaid activity, learning, socializing, leisure
activities, self-care activities, etc.

In this paper we have limited our attention to time
spent on exercising, which is a part of overall physical
activity, defined by WHO7 as “any bodily movement pro-
duced by skeletal muscle that requires energy expendi-
ture”. Physical activity is not limited to exercising only, it
could be undertaken in multiple domains related to work,
travel, and recreational activities (such as exercising,
sports, etc.). WHO recommends 150 minutes of moderate
intensity physical activity for adults per week’. However,
an implication of the broader definition of physical activi-
ty is that there is a possibility that Indian adults are phys-
ically active, even though they are less likely to spend any
time exercising.

Conclusions

A large nationally representative TUS was used to
quantify the inter-state variations and differences across
social, economic, and demographic factors in the propor-
tions of adult people who exercise and the average time
they spend on exercising. The data reveals that less than
10% of the adult population spent any time exercising. For
socially and economically disadvantaged, less educated
females, and the youth (aged between 18 and 29 years),
less than 5% of people spent any time exercising.
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TJELESNO VJEZBANJE U INDIJI: ZNANSTVENA ANALIZA ANKETE O KORISTENJU VREMENA, 2019

SAZETAK

U ovom radu koristimo nacionalno reprezentativne podatke iz ankete o koristenju vremena (Time Use Survey; TUS)
za Indiju kako bi procijenili udio stanovnika koji bilo koje doba dana provodi vjezbajuéi. Utvrdili smo da ukupno manje
od 7% odrasle populacije (u dobi >18 godina) provodi bilo koji dio dana vjezbajuéi. Nase procjene takoder ukazuju na
¢injenicu da udio stanovnika koji vjezba varira prema drzavama, zatim u odnosu na ruralna i urbana podrucja, kao i
prema drustvenim 1 vjerskim skupinama. Takoder smo procijenili logicke regresije kako bi prikazali vjerojatnost da
ljudi vjezbaju. Zakljucili smo da je tri puta veéa vjerojatnost da muskarci vjezbaju u odnosu na zZene. U odnosu na sta-
novnike s nizom razinom obrazovanja (osnovna skola 1 nize), pojedinci s visokom obrazovnom razinom imaju gotovo 2,5
puta vecu vjerojatnost da vjezbaju. Populacija iz visih slojeva prema razredu potrosnje, gornjih 10% stanovnika, imaju
1,7 puta vecéu vjerojatnost da vjezbaju u odnosu na pojedince u donjih 50%. Iz perspektive javne politike, niska razina
vjezbanja u svim geografskim podrucjima, te prema svim socijalnim, ekonomskim i demografskim znacajkama, ukazu-
je na potrebu provedbe intervencija na razini cjelokupne populacije u Indiji s ciljem poticanja na vjezbanje.
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