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Community-based physical activity intervention using principles
of social marketing: A demonstration project in southern India

L. SUBITHA, M. BALA SOUDARSSANANE, R. MURUGESAN

ABSTRACT
Background. We aimed to study the development and

implementation of promotion of physical activity in a rural
community by applying the principles of social marketing and
to determine participation behaviour in a physical activity
programme in a community setting.

Methods. The intervention targeted 485 people, 20–49
years of age, residents of Periakattupalayam and Rangareddi-
palayam villages, Tamil Nadu. This community-based participatory
research was based on the principles of ‘social marketing’. Health
education by one-to-one counselling, written materials and
community events were used to popularize moderate intensity
physical activity (brisk walking for 30 minutes on 4 days/week).
We formed 30 walking groups under four coordinators, in a
home-based setting with professional supervision and guidance.
A log of physical activity sessions for the 10-week intervention
period was maintained in the form of group attendance record.
Village leaders, self-help groups and youth clubs were involved
in promoting physical activity.

Results. Of the 485 subjects, 265 people (54.6%)
engaged in brisk walking >4 days a week, while 156 subjects
(32.2%) performed walking on 1–4 days per week during the
intervention. The drop-out rate was 13.2% (64 subjects). Age,
occupation and educational status were important determinants
of participation and adherence to the physical activity programme.

Conclusion. Application of social marketing techniques in
an intervention to promote physical activity was successful in
a rural Indian community. Studying the determinants of
adoption of a physical activity programme and addressing the
barriers to behaviour change are essential for designing relevant
policies and effective programmes.
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INTRODUCTION
Physical inactivity has been identified as the fourth major
modifiable risk factor of coronary heart disease (CHD), along
with smoking, hypertension and dyslipidaemia.1 It carries an
increased risk of 1.2–2.89 times for hypertension and stroke,
1.05–2.63 times for CHD and 1.08–2.63 times for diabetes.2
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Physical activity is an important means of improving the physical
and mental health of individuals. There is enough evidence to
support the role of physical activity in reducing body weight and
lowering blood pressure, blood lipid levels and insulin activity.
Worldwide, several public health recommendations have been
put forth based on available evidence of the health benefits of
physical activity.3–5

Social marketing has been defined as the ‘application of
commercial marketing concepts, tools, resources, skills and
technologies to influence voluntary behaviour of target audiences,
in order to improve their personal welfare and that of society’.6

Social marketing is being advocated as a core public health
strategy to influence voluntary lifestyle behaviours such as
smoking, drinking, drug use and diet. It is being used increasingly
for promotion of physical activity.

Approximately 70% of India’s population lives in rural,
resource-poor settings where an increasing prevalence of non-
communicable diseases is becoming an added burden. The effects
of globalization are evident even in rural areas of India where
mechanization is present in most rural households. With increase
in the availability of energy-rich foods coupled with a decrease in
energy expenditure due to increased mechanization, people living
in rural areas are likely to become more susceptible to the
development of risk factors for cardiovascular diseases (CVDs).7

In India, it was reported that in the mid-1970s almost all rural men
were involved in regular or irregular strenuous physical activity.
This proportion declined to 70% in the early 1990s and a study
reported that even among farmers regular moderate physical
activity was present in only 25%. Among women, daily household
chores that involved physical activity have declined due to
mechanization of farming.8 An Indian Council of Medical
Research–WHO multicentric study on risk factors for CVD showed
up to 40% physical inactivity in rural areas in the work time
domain and 80% inactivity in the leisure time domain.9 Another
study on sociodemographic patterns of non-communicable disease
risk factors in rural India showed that the prevalence of most risk
factors for CVD was generally high across a range of socio-
demographic groups among rural villagers of India, the risk
factors being generally more prevalent in southern compared with
northern parts.10

In contrast to developed countries, the evidence base on the use
of physical activity interventions in developing countries is sparse.
Translating evidence-based physical activity recommendations
into practice requires involvement of active community members
and stakeholders and ownership of the programme from inception.
In developing countries, physical activity interventions should
address barriers of physical activity promotion such as lack of
awareness of its benefits, lack of time and access and scarcity of
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resources. We studied the development and implementation of
interventions promoting physical activity in a rural community
through social marketing as well as participant behaviour to
identify determinants of participation and adherence to a physical
activity programme.

METHODS
Study setting and selection of participants
The study was done during 2008–10 in the villages of
Periakattupalayam and Rangareddipalayam (Madalapattu
Panchayat of Cuddalore district, Tamil Nadu, India) with a total
population of 1080. Initial contact and sensitization of the villagers
was done through a health camp and health education sessions. In
addition, during the preparatory phase of this community-based
intervention, resource persons were identified and meetings were
held with village leaders (Fig. 1). All willing and eligible subjects,
20–49 years of age from the study area were included. Those with
chronic illnesses such as asthma, arthritis, deformities that limited
physical activity and pregnancy were excluded. After informed
consent, sociodemographic details, anthropometry, blood pressure
and fasting blood sugar levels of the participants was recorded.
Prasad classification (2007 modification) was adopted for
categorization into five classes for socioeconomic status (grouped
into three classes for purposes of multivariate analysis).
Socioeconomic status was categorized into upper (classes I and
II), middle (class III) and lower classes (classes IV and V).
Baseline physical activity levels were measured using the
International Physical Activity Questionnaire (IPAQ) considering
local variations in physical activity in developing country settings
(as in agricultural activity) and also adapted to the local culture in
order to capture a range of physical activity. A pilot study was
done to test the methodology and study the motivation process
involved. It was found that using small groups as the unit of
intervention was feasible and facilitatory for monitoring. Choosing
link workers and approaching self-help groups (SHGs) were
identified as important mechanisms in sustaining motivation.

Applying the principles of social marketing6

1. Specific behaviour change goal. Brisk walking for 30 minutes,
4 days a week was set as the operational definition for moderate
intensity physical activity. Subjects were instructed to cover
the existing cement track (1.5 km road in their village) twice or
thrice based on their activity levels and convenience, but for at

least 30 minutes per session. Monitoring of the exercise
sessions were done by group leaders.

2. Consumer research. Resource people such as village leaders,
youth club and SHG members, teachers, and health workers of
the primary health centre were involved in motivation of the
study population.

3. Audience segmentation. The villagers were divided into 30
small groups of 12–15 members based on their convenience of
exercise timings; four coordinators helped the investigator in
monitoring the intervention.

4. Marketing mix/channels of communication. Four channels of
communication were used for creating health awareness:
banners, pamphlets, group meetings and one-to-one
counselling. Pamphlets and banners were prepared in the local
language. The banners were displayed in the ground and other
prominent places in the village. Periodic health education
sessions and monthly meetings of SHGs were conducted to
popularize physical activity. Youth club members, panchayat
leaders, school teachers and health workers were involved in
continued motivation.

5. Service and incentive to the participants. Measuring blood
pressure and blood sugar levels acted as tangible benefits for
the participants and in some cases, personal satisfaction acted
as intangible benefits. This was used for additional motivation
of the participants so that they could adopt regular physical
activity voluntarily.

6. Reducing sedentary behaviour. Using SHGs as the platform of
delivery helped the investigator reach the households and
suggest modification of lifestyle such as minimizing television
viewing hours.

Four volunteers from the village were identified to act as
coordinators of these groups. A record of the number of exercise
sessions, for each of the participants was maintained for each
group (in the form of attendance). The investigator joined the
study groups in the physical activity programme on several
occasions, to ensure better cooperation. At the end of the 10-week
intervention, the number of exercise sessions for each subject was
recorded from the attendance log. For the purpose of this study,
people who walked on average for less than one session a week
and did not follow the physical activity recommendation were
considered as drop-outs. Initiation of physical activity was defined
as minimum one session of brisk walking per week. Compliance
with the physical activity intervention was defined as a minimum
of four sessions of brisk walking per week.

Analysis
Data were analysed using SPSS version 13. A p value of <0.05
was considered as statistically significant. Chi-square test was
done to compare differences in proportions. As a directional
measure of the strength of association, Somers’ d was used for
ordinal variables while Eta was used for nominal variables.
Negative sign of Somers’ d implies decreasing compliance with
increasing age. Subgroup analysis was done to find the effect of
sociodemographic factors such as age, gender, socioeconomic
status, education, occupation, baseline physical activity and
anthropometry on participation behaviour in physical activity.
Variables which were significant on univariate analysis were
included in multivariate analysis. Logistic regression model was
used to find the independent effects of sociodemographic factors
on participation behaviour and compliance; adjusted odds ratio
with 95% CI was calculated.FIG 1. Framework for implementation of the community-based

intervention for promotion of physical activity
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RESULTS
Of 514 age-eligible individuals screened from the study villages,
10 were excluded, 19 were not available or not willing to participate;
hence, 485 subjects were included in the study. Participation in
physical activity varied among the subjects based on the
sociodemographic profile (Table I). During the intervention, 421
of 485 participants (86.8%) did brisk walking for 30 minutes once
a week. Of the 421 subjects, 265 (54.6%) walked for more than 4
days a week, while 156 (32.2%) walked between 1 and 4 days per
week. The drop-out rate in the intervention was 13.2% (64
subjects participated in <1 session of brisk walking per week on
an average).

A significant association between increasing age and decreasing
participation behaviour was observed (χ2 43.8, df=2, p<0.001).
Drop-outs increased from 4% among the age group of 20–29
years, to 11% among 30–39 years and 61% among 40–49 years
(Somers’ d 0.428, p<0.005). Compliance with recommendation
decreased with age (Somers’ d –0.232, p<0.005); 61% of subjects
aged 20–29 years, compared to 55% in 30–39 years and 40% in
40–49 years (Fig. 2a). A high proportion of initiation and
compliance was found in the younger age group (20–29 years).

A significant association was found between gender and
participation behaviour (χ2 31.9, df=2, p<0.001). Men dropped
out in higher numbers despite continuous efforts at motivation;
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20% compared with 7% of women. Compliance with brisk
walking for >4 days a week was better in women (63%) than in
men (42%; Eta=0.256, p<0.001; Fig. 2b). The drop-out rate
increased from 9% in classes I and II, to 10% in class III and 18%
in classes III and IV. High compliance of 73% was observed in
upper class and it decreased to 56% and 42.4% in middle and
lower classes, respectively (Somers’ d –0.262, p<0.005; Fig. 2c).

Participation was significantly associated with education and
occupation (p<0.001). Drop-outs were maximum among subjects
who had never attended school or had attended primary school
(20%), compared to 11% in subjects who had studied till high
school or 2% among graduates. Compliance increased with better
education; 88% graduates and postgraduates walked for >4 days
a week (Fig. 2d). Professionals and non-workers such as
housewives had better compliance (93% and 75%, respectively;
Fig. 2e). Compliance observed was 69% and 33% in low and high
physical activity classes, respectively.

Multivariate analysis showed that age and occupation were
independent determinants of initiation in this physical activity
programme (Table II). Subjects of 20–29 years and 30–39 years
were 10 times and 3 times more likely to participate in the
intervention, respectively, as compared to those of 40–49 years.
Semi-skilled and non-workers had 2.64 and 6 times higher chances
of participation, respectively as compared to manual labourers.
Age, educational status and occupation were significant
determinants of compliance (>4 sessions per week). The younger
age group (20–29 years) had 3 times (95% CI 1.73–5.67) higher
chance of complying with the recommendation, compared to
those of 40–49 years. Semi-skilled workers were twice more
likely (95% CI 1.08–4.32) to be compliant than manual labourers.
The odds ratio for compliance was significantly high for
professionals and non-workers such as housewives and students.
Thus, age, educational status and occupation were important
determinants of initiation and compliance in this physical activity
intervention.

TABLE II. Logistic regression analysis for determinants of initiation and compliance in the physical activity programme
Characteristic Categories Initiation of walking Compliance (walking >4 sessions/week)

Odds ratio 95% CI p value Odds ratio 95% CI p value
Age (years) 20–29 9.85 4.00–4.24 <0.001 3.13 1.73–5.67 <0.001

30–39 3.25 1.60–6.60 0.001 1.61 0.92–2.83 ns
40–49 1 — — 1 — —

Gender Men 1 — — 1 — —
Women 1.87 0.758–4.59 ns 1.54 0.73–3.23 ns

Education Never attended school 1 — — 1 — —
Primary 0.54 0.20–1.42 ns 2.0 0.91–4.44 ns
Middle school 1.04 0.39–2.71 ns 2.5 1.18–5.15 0.016
High school 0.79 0.28–2.21 ns 1.9 0.88–4.07 ns
Graduate or above 3.17 0.32–31.24 ns 7.8 2.35–25.78 0.001

Socioeconomic status Upper 1.25 0.52–3.02 ns 2.5 1.39–4.57 0.002
Middle 1.57 0.76–3.26 ns 1.5 0.90–2.58 ns
Lower 1 — — 1 — —

Occupation Manual labourer 1 — — 1 — —
Semi-skilled 2.64 1.04–6.67 0.039 2.2 1.08–4.32 0.028
Professional — — ns 19.9 3.81–103.80 <0.001
Non-worker 6.0 1.92–18.9 0.002 7.6 3.33–17.44 <0.001

Physical activity Low 1.03 0.38–2.78 ns 1.7 0.81–3.49 ns
Moderate 1.39 0.63–3.03 ns 1.5 0.86–2.82 ns
High 1 — — 1 — —

ns not significant
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TABLE I. Baseline characteristics of the study population (n=485)
Characteristic n %
Age (years)
20–29 180 37.1
30–39 162 33.4
40–49 143 29.5
Gender
Men 232 47.8
Women 253 52.2
Socioeconomic class (Prasad classification)
I and II (Upper) 132 27.2
III (Middle) 150 30.9
IV and V (Lower) 203 41.9
Skill level
Manual labourer 146 30.1
Semi-skilled 90 18.6
Professional 29 5.9
Non-worker 220 45.4
Education
Never attended school 78 16.1
Primary school 75 15.5
Middle school 120 24.7
High school 162 33.4
Graduate or above 50 10.3
Age (years) 33.5 (8.7)
Height (cm) 158.4 (8.6)
Weight (kg) 57.4 (11.2)
Body mass index (kg/m2) 22.8 (3.8)
Waist circumference (cm) 82.4 (8.8)
Blood pressure (mmHg)
Systolic 122.4 (12.4)
Diastolic 76.8 (8.4)
Fasting blood sugar (mg/dl) 104.8 (26.8)
Values in parentheses are mean (SD)



16 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 26, NO. 1, 2013

DISCUSSION
Physical activity is a complex behaviour involving social,
behavioural and environmental factors. Participation in this inter-
vention varied among the subjects, based on their sociodemo-
graphic profile. High participation and compliance was seen in
younger people on both univariate and multivariate analyses. This
is consistent with other studies which showed that participation in
physical activity was inversely associated with age.11–14

On univariate analysis, participation in physical activity was
better among women but gender was not an independent
determinant on multivariate analysis. Many studies have reported
that male gender was associated with increased physical
activity.12,13,15 However, in a typical rural setting in India, men who
are physically exhausted by other forms of day-long activities may
not take up additional leisure time physical activity. Few studies
have observed that though women were less active than men, they
were more likely to adopt physical activity.16 SHGs facilitated us
in overcoming social barriers to physical activity and this network
can be utilized for implementing measures for health promotion
and risk factor intervention.

Socioeconomic status was not an independent predictor of
participation in this intervention, but few studies have shown a
positive association.11,17 Compliance increased with better
educational attainment in this study after adjusting for other
influences of socioeconomic status and gender. This finding
concurred with other studies which observed that individuals with
more education maintained their physical activity levels.13,17

Occupation type was an important determinant of both initiation
and compliance, after multivariate analysis. Though participation
and compliance decreased with high levels of baseline physical
activity in univariate analysis, this effect was not significant after
adjusting for other influences.

Thus age, occupation and educational status were important
determinants of participation and adherence to this structured
exercise programme. Addressing the barriers to adoption in older
age groups and in individuals with lower education can increase
participation. Given the epidemiological transition of an increasing
elderly population, promotion of physical activity can help in
reducing and postponing age-related morbidity. Understanding
the characteristics of participants who benefit most and least from
such interventions has programmatic implications.18 Knowledge
regarding participation behaviour at the local level and the
sociodemographic and cultural determinants in relation to
promotion of physical activity are essential steps towards upscaling
these interventions into programmes at the national level.

The methodology of our study provides insight into the
characteristics of a community-based intervention that is effective
in promotion of physical activity. Walking is a moderate intensity
exercise that is popular, acceptable, does not require special
equipment or formal facilities and is associated with higher
participation rates in the community.19 Home-based interventions
by formation of small groups are effective in promotion of
physical activity, by increasing social support and cohesiveness.13

Market segmentation and tailoring of programme components to
population groups is essential because needs and preferences vary
according to age, sex, income and health status.20 Delivering the
intervention through an initial brief instructional session followed
by periodic motivational supports are effective in comparison to
media campaigns which are successful at increasing knowledge
and awareness.21 Professional contact and supervision in this
study was done mainly by members of the community, with
additional input from the investigators. Thus, the design and

methodology of social marketing for physical activity promotion
proved that successful implementation is possible even with
limited resources.

The results of the multivariate model need to be interpreted
with caution since age and education show wide confidence
limits. Hence, the conclusions that have been outlined here need
to be replicated with a larger sample size. Another potential
limitation of the study is the fact that subjects’ glucose tolerance
status could have been an important determinant of participation,
adherence and drop-out. Though screening for blood sugar was
done as part of the health check-up, subjects with impaired fasting
glucose were not followed up with glucose tolerance tests to
diagnose diabetes. Further research in this area could address this
component.

As physical activity is a proven beneficial intervention, and
denial of it to a control group would bring in ethical issues, this
study was designed as a demonstration project, with a before and
after comparison. Further research is needed to study the
effectiveness of integrated lifestyle modification in the Indian
population including cost-effectiveness of such interventions in
primary care settings. Long-term lifestyle changes may be difficult
to maintain and therefore issues such as feasibility and continued
motivation of the population should be addressed by future
studies.

Developed countries such as Canada, Finland, New Zealand,
Australia and the USA have implemented comprehensive strategies
to address physical inactivity, while developing countries such as
Iran and Pakistan have conducted similar demonstration projects
(Isfahan Healthy Heart Project22 and Lodhran CVD project,23

respectively). Community projects such as the Ballabgarh
initiative24 and Chandigarh Healthy Heart Action Project
(CHHAP)25 are worth mentioning in the Indian context. In order
to seek a social climate for adoption of physical activity in rural
areas, panchayats, community networks such as SHGs, youth
clubs and other temporary social organizations (walking groups)
can be used. Integrating such community-based interventions on
lifestyle modification within the National Programme for
Prevention and Control of Diabetes, Cardiovascular Diseases and
Stroke (NPDCS) in India can popularize health-enhancing physical
activity and improve community acceptance.26 Similar
interventions can be planned in all communities within the existing
set up of local governance and health infrastructure, based on the
principles of primary healthcare such as appropriate technology,
intersectoral coordination and community participation for
equitable distribution of health promotion.
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