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Abstract
Objective: To explore the perceptions of adolescents and their caregivers on
drivers of diet and physical activity in rural India in the context of ongoing
economic, social and nutrition transition.
Design: A qualitative study comprising eight focus group discussions (FGD) on
factors affecting eating and physical activity patterns, perceptions of health and
decision-making on food preparation.
Setting: Villages approximately 40–60 km from the city of Pune in the state of
Maharashtra, India.
Participants: Two FGD with adolescents aged 10–12 years (n 20), two with 15- to
17- year-olds (n 18) and four with their mothers (n 38).
Results: Dietary behaviour and physical activity of adolescents were perceived to
be influenced by individual and interpersonal factors including adolescent
autonomy, parental influence and negotiations between adolescents and
caregivers. The home food environment, street food availability, household food
security and exposure to television and digital mediawere described as influencing
behaviour. The lack of facilities and infrastructure was regarded as barriers to
physical activity as were insufficient resources for public transport, safe routes
for walking and need for cycles, particularly for girls. It was suggested that schools
take a lead role in providing healthy foods and that governments invest in facilities
for physical activity.
Conclusions: In this transitioning environment, that is representative of many parts
of India and other Lower Middle Income Countries (LMIC), people perceive a need
for interventions to improve adolescent diet and physical activity. Caregivers clearly
felt that they had a stake in adolescent health, and so we would recommend the
involvement of both adolescents and caregivers in intervention design.
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In 2016, India was home to 250 million adolescents
(UNICEF 2017), and in 2011, 19 % of Maharashtra’s
population were adolescents(1). Adolescence is the period
between 10 and 19 years of age(2) and is divided into early
(10–14 years) and late adolescence (15–19 years)(3).

The public health problems among adolescents in India
include micronutrient deficiencies, stunting, underweight
and overweight(4). Our previous work has shown that
being born into an environment deficient in energy content
and nutrients followed by later exposure to high-energy
environments can be the least favourable combination in
terms of non-communicable disease risk(5). This phenome-
non is increasingly likely in the context of the social,
economic and nutrition transition putting the current
generation at risk(6,7). Between 2011 and 2017, the propor-
tion of the population in rural areas has decreased from
70 to 66 %(8) due to migration from villages to cities and
the urbanisation and expansion of villages to towns and
small cities(9).

Adolescents worldwide consume too many refined
grains, sugary foods and drinks and insufficient fruit, veg-
etables and whole grains(10).Over the last two decades in
LMIC, the nutrition transition and reduced physical activity
are contributing to the increased prevalence of overweight
and obesity(11,12).

Investments in adolescence benefit the individual’s cur-
rent and future health, as well as that of their children(3).
Adolescence may be a critical period for later health and
disease, and improving nutrition may increase human
capital and reduce non-communicable disease risk over
the lifecourse(13,14).

Nutrition habits developed during adolescence are
likely to track into adulthood(15–17). Factors reported to in-
fluence adolescent’s food choices in high-income settings
include age, gender, autonomy, taste, food security, family
influences, parental control, peer and institutional influ-
ence(18–20).

The Indian Government has initiated school health
programmes including those aimed at empowering adoles-
cent girls(21) such as Fe and folic acid supplementation.
Despite these initiatives, adolescents remain a largely
neglected population. Little is known about rural Indian
adolescents’ attitudes to diet and physical activity(22), and
we are not aware of any studies investigating the care-
giver’s attitudes and beliefs. Our aim was to explore the
drivers of adolescent food choice and physical activity
patterns in a setting undergoing economic and social tran-
sition. We used focus group discussions (FGD) to obtain
in-depth responses and understand social norms around
this topic(23).

Methods

Research setting, design and participants
The current study was part of an international collabora-
tion, Transforming Adolescent Lives Through Nutrition

(TALENT; for further details about the wider programme,
see Barker et al., this issue). The setting was three villages
40–60 km from Pune city (Pabal, Dhamari and Kendur)
selected to enable recruitment of participants from a range
of socio-economic backgrounds. The villages are currently
transitioning in terms of the expansion of city limits and
economic growth.

A prospective cohort, the Pune Maternal Nutrition
Study, was established in this setting in 1994 to examine
associations between pregnancy diet and offspring out-
comes(24,25). At this time, subsistence farming was common
with little access to food markets. Most women were
married and began childbearing by 18 years of age.
Underweight and stunting were prevalent, and 31 % of
women were severely chronically energy deficient with a
BMI < 17 kg/m2(24). Transport infrastructure was limited,
and agriculture was largely rainfed.

Over the last 20 years, a dam system has improved
farmland irrigation, generating capacity to grow cash
crops, for example, sugarcane. The increased income
has improved purchasing power, provided more perma-
nent housing and ownership of vehicles and domestic
appliances. There are more varied employment opportuni-
ties due to the emergence of small industries and improved
road connectivity. Most villages now receive electricity,
and literacy rates have increased. Housing varies from
kuchha dwellings (made with temporary materials includ-
ing mud and plastic sheeting) to concrete, pukka houses.

We recruited adolescents aged 10–12 and 15–17 years
because we anticipated differences between early and late
adolescence in terms of the influences on behaviour,
the caregiver–adolescent relationship and the suggested
solutions. Also, we expected that participants would feel
more comfortable and talk more openly with others of a
similar age.

Households known to include an adolescent of the
target age were approached by TALENT project staff
who were also residents of the study villages. Potential
participants were given the opportunity to ask questions
about the study before agreeing to take part. If adolescents
and caregivers agreed to participate, written consent and
assent were obtained from the caregivers and adolescents,
respectively.

Thirty-eight adolescents and their caregivers (mothers)
were recruited for the FGD from a wider pool of eighty-
one adolescents. The wider pool was a convenience
sample recruited to provide some context in terms
of socio-demographic characteristics and anthropometric
measurements.

Data collection
Eight FGDwere conducted between May and August 2018:
two with adolescents aged 10–12 years, two with those
aged 15–17 years (boys and girls separately) and four with
their mothers. Four were conducted at a primary health
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centre in Pabal village, two at a health centre in Dhamari
and two at a gymnasium in Kendur. After obtaining written
permission to record the discussion, participants were
given numbered badges for anonymity. A digital audio
recorder (Olympus VN-541PC) was used. FGD took
45–90 min. Those with adolescents were conducted by
K.J.R. and with mothers were conducted by A.D./V.K. in
Hindi and Marathi languages, and field notes were taken
by P.K., R.S., P.S. and R.W. The facilitators were trained
in qualitative research (Editorial issue) and had not met
the participants previously.

A FGD guide was developed, to enable discussion of all
levels of factors that might influence adolescent diet and
physical activity levels (see conceptual map in Barker
et al. in this issue for details). The guide was then tested
and validated with pilot groups of adolescents and moth-
ers. The guide included (i) current diet habits and food
preferences, (ii) physical activity patterns, (iii) opportuni-
ties and challenges to having a healthy diet and being
physically active, (iv) parental involvement in adolescent
diets and (v) ideas about future interventions.

Among the wider pool of eighty-one adolescents,
trained research staff administered socio-demographic
questionnaires and measured height to the nearest
0·1 cm using a stadiometer (CMS Instruments Ltd) and
weight to the nearest 0·1 kg using electronic scales
(TANITA India Pvt. Ltd) (for further details about the wider
pool data, see Fall et al. in this issue).

Data analysis
FGD recordings were transcribed in Hindi–Marathi and
translated into English. Transcriptions were produced by
K.J.R., P.K., V.K. and P.S., and translations were carried
out by K.J.R., P.K., V.K. and R.W. A final check was carried
out by K.J.R., and NVivo (version 12) software for qualita-
tive analysis was used. A thematic approach was employed

using Braun and Clarke’s step-by-step guide(26). K.J.R.
read the transcripts several times. Discussions about the
emergent themes during a TALENT training workshop lead
to the development of an initial coding framework. The
emergent themes and codebook developed in the work-
shop informed the initial coding of the transcripts. As
coding continued, the codebook was revisited and revised
as necessary. The codeswere checked by P.J., S.W. andM.B.
The codebook was revised based on discussions with the
research team to ensure that the codes reflected the data.
The final codes formed the themes that the researchers felt
accurately represented the messages from the data. Once
the key themes were categorised, revisited and refined,
the key findings were presented visually (Fig. 1). Figure 1
aims to conceptualise the relationships between themes.
We adhered to the Consolidated Criteria for Reporting
Qualitative Research(27).

Results

Participant characteristics
Anthropometric data relating to the larger pool of
eighty-one participants are presented in Table 1. Mean
height-for-age was below the WHO growth standards(28)

for all adolescents, particularly for girls of both age groups
who were on average approximately 1 SD below the mean.
Approximately 10 % of the participants were stunted.
BMI-for-age was below average for both boys and girls,
with girls at 10–12 years and boys at 15–17 years being
almost 1 SD below the mean.

Socio-demographic data relating to caregivers in
Table 2 provide context for the study. Mothers of older
adolescents had, on average, been schooled for 7 years
and those of younger adolescents for 10 years. Most
mothers were self-employed with approximately a quarter

Growing autonomy and
independence

Affordability, availability and
effects of the local infrastructure

Autonomy
and its
influence on
food choices

Autonomy,
Opportunities
for and
challenges to
physical
activity

Affordability
and availability

Sources of
knowledge on
healthy eating

Local
infrastructure
in relation to
physical
activity

Individual factors Environmental factors 

Fig. 1 Thematic map depicting individual and environmental factors associated with dietary and physical activity behaviour
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being unemployed. Table 3 presents the age category,
gender, number and location of adolescents in each
FGD.

Themes emerging from the focus group
discussions
Three major themes emerged from the data: (i) influence of
growing autonomy and independence during adoles-
cence, (ii) access, availability and effects of local infrastruc-
ture and (iii) preferences for interventions to improve diet
and physical activity. We produced a thematic map to
depict individual and environmental factors associated
with themes 1 and 2 (Fig. 1).

Theme 1: The influence of growing autonomy and
independence

Sub-theme 1.1: Autonomy and its influence on food
choices
Adolescents reported consuming foods based on prefer-
ence, appearance, taste, smell, habit and peer influence.
A few reported choosing foods based on their health
benefits. The choices of younger adolescents were driven
by television advertisements and offers on food packets.

Respondent 1: ‘We choose food which is good,
healthy, looks attractive’.

Respondent 2: ‘Food which we always eat - habit’.
(FGD 3, older adolescent boys)

Respondent 1: ‘If something new is available then we
eat that and do not eat the same food’.

Respondent 2: ‘TV advertisements : : : ’

Respondent 3: ‘If there is something free with
it - offers’.

Respondent 4: ‘If the packaging is simple only, then
that food is not good : : : .’

Respondent 5: ‘Friend brought it. He said it is good,
then [I] ate the same the next day’. (FGD 1, young
adolescent boys).

Table 1 Adolescent anthropometry (n 81)*

Age 10–12 years 15–17 years

Anthropometry†

Boys (n 20) Girls (n 20) Boys (n 20) Girls (n 21)

Mean or n % or SD Mean or n % or SD Mean or n % or SD Mean or n % or SD

Height-for-age z –0·35 1·10 –0·94 1·11 –0·77 0·90 –1·15 0·72
Stunting 1 5 2 10 2 10 2 9·5
BMI-for-age z –0·16 1·53 –0·89 1·21 –0·86 1·37 –0·22 1·00
Underweight 1 5 3 15 4 20 1 4·8
Overweight 1 5 2 10 3 15 3 14·3
Obese 3 15 1 5 0 0 0 0

*Values are mean and SD for continuous variables and n and % for categorical variables.
†Height-for-age z, BMI-for-age z, stunting, underweight, overweight and obese are defined using WHO 2007(28).

Table 2 Socio-demographic characteristics of caregivers

Age 10–12 years 15–17 years

Mother Father Mother Father

n % n % N % n %

Occupation
Paid employed 11 27·5 10 25 6 14·6 10 24·4
Self-employed 18 45·0 29 72·5 25 61·0 30 73·2
Not employed 11 27·5 1 2·5 10 24·4 1 2·4

Mean SD Mean SD Mean SD Mean SD

Education (years) 10 3 9 5 7 3 9 4

Table 3 Composition of each of the eight focus group discussions
(FGD)

FGD Participants n Location

1 Young adolescent boys 9 Pabal
2 Young adolescent girls 11 Pabal
3 Older adolescent boys 9 Dhamari
4 Older adolescent girls 9 Kendur
5 Caregivers of young adolescent boys 9 Pabal
6 Caregivers of young adolescent girls 11 Pabal
7 Caregivers of older adolescent boys 9 Dhamari
8 Caregivers of older adolescent girls 9 Kendur
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There was some indication that adolescent autonomy over
food choices increases with age. For example, older ado-
lescent boys chose to eat food made outside their homes.

‘[I] eat outside food more, [I] do not like homemade
food’. (FGD 3, older adolescent boys)

‘During and after school they [girls] might eat
something outside’. (FGD 8 caregivers of older
adolescent girls)

‘Mostly boys eat outside, girls are shy’. (FGD 8
caregivers of older adolescent girls)

Older boys and girls described how decisions about the
foods that were eaten at home were made together by
parents and children.

‘[Mother asks] everyone, what should I prepare, this
or that?Which vegetable should I make?What do you
want to eat? Will you eat, if I prepare this will you eat?
We are asked before meal is cooked’. (FGD 4, older
adolescent girls)

‘Buy things which kids like’. (FGD 7 caregivers of
older adolescent boys)

Most caregivers reported little conflict over food choices
and tried to serve healthy foods to adolescents, while
accommodating their preferences.

‘I make only what he will like. I mostly try [to ensure]
that he eats everything. And I give him cucumber, etc
in his school tiffin and I give him a fruit after he comes
back. So other food items should also be included. I
give him one litre water bottle for school and I make
sure that he finishes it’. (FGD 5,mother of young ado-
lescent boys)

‘He doesn’t go outside and eat. He asks his father to
bring it for him. Generally children of this age don’t
go out and eat, they go when the elders take them’.
(FGD 5, caregivers of young adolescent boys)

However, some younger adolescents reported that their
parents did not give them a choice and were reprimanded
for eating unhealthy foods.

‘[Parents] ask [us] to eat given foodswithout any argu-
ments’. (FGD 1, young adolescent boys)

Among younger adolescents and their caregivers, there
were reports of parental disapproval of foods eaten outside
the home and restriction on foods that were eaten.

‘Mother shouts if I eat outside food’. (FGD 2, young
adolescent girls)

‘whatwe should do is, we should not let them go near
the food items which shouldn’t be eaten (laughter) if
we don’t let them go then how will they eat?’ (FGD 6,
caregivers of young adolescent girls)

The younger adolescents reported that in most cases the
menu for the household was decided by others.

‘We eat whatever [vegetable] is made or which is
available at home’. (FGD 1, young adolescent boys)

There were differing reports from younger and older ado-
lescents regarding lunch time habits. Younger girls said that
they took home-prepared tiffins (lunch boxes) to school.

‘We carry tiffin from home and eat that at school’.
(FGD 2, young adolescent girls)

Older adolescent girls talked about eating shop-bought
snacks for lunch.

‘Eat Chakli, chips, kurkure, chocolate, biscuits : : : -
from the shop’. (FGD 4, older adolescent girls)

Street food was perceived to be particularly desirable, but
more so by older than younger adolescents, and it was
disapproved of by parents and caregivers.

‘My parents say that I should not eat street food items,
I should eat homemade foods and cereals-pulses
only’. (FGD 2, young adolescent girls)

Younger adolescents were more dependent on parents
agreeing to bring street food home. Some wanted to eat
homemade rather than street food.

‘Homemade food is fresh : : : . homemade food is
tasty’. (FGD2, young adolescent girls)

Sub-theme 1.2: Autonomy, opportunities for, and
challenges to, physical activity
Mothers reported resistance to helping with chores such as
purchasing groceries in favour of watching television or
playing on mobile phones. Sometimes, adolescents were
given tasks to encourage physical activity.

‘He doesn’t do any work. He complains that I ask
only him to do thework. [He] doesn’t listen even after
telling’.

‘Children are mostly on the phone nowadays; there’s
always somebody on the call. He takes games and
keeps on playing. I think the old phones were
better : : : : : : ’

‘Giving him small jobs like giving some message to
someone, bringing something from the shop, then
it makes him walk’. (FGD 5, mothers of young ado-
lescent boys)

Adolescents reported that swimming, cycling, walking
and running were their routine physical activities, while
cricket, badminton and kabbadi* were among their favour-
ite sports. However, there were negotiations between
adolescents and their parents about opportunities for
physical activity. Older adolescents reported resistance
from parents and teachers to allowing them to go out
and play before or during exams.

*A sport of Indian origin played by teams of seven on a circular sand court. The
players attempt to tag or capture opponents and must hold their breath while
running, repeating the word ‘Kabaddi’.
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‘Parents do not allow to go for playing if there is work
or exams, otherwise they do not stop’. (FGD 3, older
adolescent boys)

Some older girls disliked physical activity in addition to
household chores.

‘We do not like to do anything extra like this - playing
etc’. (FGD 4, older adolescent girls)

A few girls said that they had stopped being active as they
got older while some talked about activities they enjoyed
that were no longer available.

‘[We] like dancing but no one teaches [it]. Before
they used to but now have stopped’. (FGD 4, older
adolescent girls)

Some girls described being actively supported by parents
and caregivers to exercise more.

‘[My] parents bought me badminton’. (FGD 2, young
adolescent girls)

‘If I am dancing in the evening, then mother tells
me that you do this step. She also sometimes dances
with me. I do get support’. (FGD 4, older adoles-
cent girls)

Parents described how recently children spent a lot of time
in sedentary activities such as games and TV.

‘Nowadays children remain engaged in games, TV.
Children are addicted to such things. They should get
some knowledge about this’. (FGD 5, caregivers of
young adolescent boys)

Theme 2: Affordability, availability and effects of
the local infrastructure

Sub-theme 2.1: Affordability and availability
Most adolescents said that there was enough food available
in their households to fulfil their appetites. However,
sometimes availability of fruits and sweets was limited.

Respondent 1: ‘We eat till [we] feel full’.

Respondent 2: ‘Sometimes the portions change,
when everyone is very hungry’.

Respondent 3: ‘[We] eat asmuch aswewant’. (FGD 2,
young adolescent girls)

I get more [food]. [I] have younger brothers and
sisters at home, so when something is brought into
the house, then it is divided. (FGD 3, older adoles-
cent boys)

Access to food was regular for most respondents with care-
givers reporting that fresh vegetables and fruits were
bought from the weekly market with a few reporting daily
purchases. Non-farming households and those without
kitchen gardens or fruit trees had no access to fruit.

‘[I buy groceries every] 15 days. The vegetables [are]
home grown’. (FGD 5, mothers of younger adoles-
cent boys)

‘[I buy]groceries once a month and vegetables once a
week’. (FGD 6, mothers of young adolescent girls)

Adolescents said that what was eaten was a matter of
availability.

‘[It is] decided based on the vegetable that is available
in the house’. (FGD 1, young adolescent boys)

In some households, poverty was described as a barrier to
the consumption of foods such as fruit.

‘Farmers do not get fruit because of poverty. So we
eat what we grow in our fields - green leafy vegeta-
bles, etc’. (FGD 8, mothers of older adolescent girls)

Despite the fact that healthy foods were expensive, they
were a priority in some households.

‘[We give] priority to nutrition. We pay and get
nutritious food. I buy the food from which we get
vitamins even if it is expensive’. (FGD 5, mothers
of young adolescent boys)

Some adolescents talked about a school nutrition
programme where pupils were served a mid-day meal
of rice with spices and vegetables. Additionally, in
some schools, older adolescents prepared food for other
pupils.

‘There is a department where the students make
their foods on their own at school with a teacher’s
guidance, and sell it in school. It is like a canteen.
This activity takes place three times a week, it
happens on rotational basis for each standard’.
(FGD 3, older adolescent boys)

Sub-theme 2.2: Local infrastructure in relation to
physical activity
The villages had gyms which many older adolescent boys
used. A few younger adolescents attended coaching for
Karate and swimming. Mothers reported that some older
girls found it difficult to spend time on physical activity
due to the distances between home and school and the
requirement to do chores.

‘Because school is far away, [my daughter] doesn’t
participate in any sports activity’. (FGD 8, mothers
of older adolescent girls)

‘Due to time constraint, no [physical] activity can be
done [with the girls]. : : : We have to go to the fields’.
(FGD 8, mothers of older adolescent girls)

Adolescents said that local schools had started operating
full instead of half days on Saturdays and 2 h of this was
dedicated to sports and yoga. Schools offered sports
training for adolescents and opportunities to participate
in competitions.
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‘There is a Yoga session on every Saturday at school’.
(FGD 1, young adolescent boys)

‘Teacher gives training every day and also gives time
to play’. (FGD 3, older adolescent boys).

Sub-theme 2·3: Knowledge of healthy eating
All participants reported knowing about good health
and nutrition. Their knowledge was derived from school
teachers, parents and elders, social media and television
advertisements. Older adolescents had greater exposure
to social media and other digital tools, whereas younger
adolescents had access to television and occasionally to
parental mobile phones. These sources provided informa-
tion about food adulteration and contamination issues.

‘It was shown in a Whatsapp video that Kurkure† has
plastic [in it]’. (FGD 1, younger adolescent boys)

‘Ice gola‡ has colours in it which may increase anxi-
ety’. (FGD 1, younger adolescent boys)

‘Chinese food also has added colours which are bad.
They can damage kidneys’. (FGD 1, young adoles-
cent boys)

‘Vadapav§ contaminated with the vectors from the
feet of flies can go inside our stomach when we
eat that Vadapav and spread diseases’. (FGD 1, youn-
ger adolescent boys)

Theme 3: Preferences for interventions
Adolescents suggested various school-based interventions
including improving the food environment and providing
better facilities for physical activity.

‘The distribution of biscuits at school must be
stopped and almonds should be given instead : : : dry
fruits should be given’. (FGD 1, young adoles-
cent boys)

‘Vendors and food stalls serving unhealthy foods
should be removed from the school premises’.
(FGD 3, older adolescent boys)

‘Make a swimming tank [pool] in school’. (FGD 1,
young adolescent boys)

‘[The] number of yoga sessions should be increased’.
(FGD 1, young adolescent boys)

Caregivers talked about improved hygiene as a priority to
enhance adolescent health and nutrition.

‘Bathroom facilities in school, and water facilities
should be there’. (FGD 5,mothers of younger adoles-
cent boys)

It was suggested that physical activity facilities be provided
by the government

‘Villages are ignored by the government. A garden
should be made here - swings, slides. A small swim-
ming tank [pool] is required’. (FGD 5, mothers of
young adolescent boys)

There was a focus on difficulties for older adolescent girls.
Mothers suggested that the government offered
targeted classes and facilities, distributed bicycles or
provided better local transport to enable safe travel.

‘The village should have karate class because if it is
nearby then parents would also agree to send us,
since the school is too far’. (FGD 4, older adolescent
girls)

‘They [government] should provide cycles for girls’.
(FGD 8, mothers of older adolescent girls)

‘Bus facilities should be provided, as it gets late while
going and returning [to and from school]’. (FGD 8,
mothers of older adolescent girls)

Discussion

We explored eating behaviour and physical activity of
adolescents living in transitioning villages of India. We
spoke to both adolescents and their parents to compare
their perceptions and understand how to support interven-
tions in the context of cultural, social and economic
transition.

As in other settings, older adolescents may experience
more autonomy over their food choices and physical
activity than younger adolescents and boys more so than
girls(29). Parents and older adolescents described joint
decision-making about food choices, whereas parents
of younger adolescents described a more restrictive
approach, particularly to the consumption of street foods.
Increasing autonomy is a characteristic of adolescence
involving a move to more independent thinking(30), and
eating and physical activity are opportunities to exercise
some choice and control(18,31,32). There is evidence that
increased autonomy can change family relationships
while premature autonomy, that is, too much choice or
responsibility too soon, is linked with poorer health
outcomes(3).

Effect of the economic, social and nutrition
transition on adolescent diet
While rural to urban transition was not directly described
by participants, abundant access to street foods and
lack of infrastructure and facilities for physical activity were
discussed. Rural populations in LMIC have been at the risk
of food and nutrition insecurity due to lack of availability
and access to affordable healthy foods and the time and
means to prepare them(33–36). In our study, most foodswere
available throughout the year, and adolescents were able to
access enough food as well as food they liked eating. The

†Brand of maize puffs (maize snack baked in vegetable oil).
‡Ice lolly with artificial colours and flavours.
§Fast food snack consisting of a deep fried potato dumpling placed inside a
bread bun

Adolescent diet and activity in rural India 5305

https://doi.org/10.1017/S1368980020002220 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980020002220


exception was fruit when out of season. No participants
described having insufficient food or struggling to buy
food, and some caregivers reported that providing high
quality, nutritious food was a priority whatever the cost,
possibly reflecting increasing prosperity(37). Many families
living in transitioning settings have increased purchasing
power as a result of changes in livelihoods from subsist-
ence farming to cash crop farming and working in other
industries. Some older adolescents had the option to pur-
chase street, packaged and processed foods. As with pre-
vious research(38), we found that adolescents were attracted
to street and packaged foods despite knowledge of the
health implications. Adolescents were influenced by mar-
keting practices. There is evidence that food companies
are less likely to market healthy options in LMIC. A com-
parison of promotion activities between USA, Germany,
Mexico, China, India and the Philippines found that three
fast food and beverage companies promoted diet products
and fresh dishes more frequently in the USA and Germany
than in other countries. Also, McDonald’s in India has
different marketing strategies for the poorer north with
more advertising aimed at children than in the wealthier
south(39).

Effect of the epidemiological transition on
physical activity
Participants reported engaging in traditional activities such
as household chores and farming activities as well as
‘modern’ sport and recreational activities. Gym facilities
in these rural villages would have been largely unavailable
until recently but several participants mentioned using
them(37). Most LMIC have limited opportunities in terms
of resources and infrastructure(40–42). As has been described
before in India, parental aspirations and the burden
of academic studies limited the time that adolescents
were permitted to undertake sports and recreational
activities(43) despite evidence that physical activity may
improve academic performance(44,45). Academic pressure
may be another side effect of the transition increasing
job opportunities, raising material expectations and earn-
ing potential. Adolescent girls have reported a lack of space
and opportunity for physical activity but some have no
interest in being active(46). This reduction in interest may
be partly due to menarche onset(47) but possibly also to
spend more time in sedentary activities such as engaging
with social media(48). Mothers in our study talked about
giving jobs to adolescents as a means of encouraging
activity. Being male, having higher educational attainment
and more interest in health and appearance have all been
identified as predictors of adolescents’ participation in
physical activity in South East Asia(49). This information,
in conjunction with our findings, may improve targeting
of physical activity interventions. For example, interven-
tions aimed at girls may need to be designed differently
to those for boys. Overall, the epidemiological transition
has been associated with a reduction in physical activity

and increased overweight and obesity in LMIC(50).
The TALENT study villages may not yet be sufficiently
transitioned for overweight to be observed but this may
be a risk for the near future.

Public health implications
The longer-term aim of the TALENT consortium is to
develop and test context-specific interventions to improve
adolescent health in South Asia and sub-Saharan Africa.
The current study was carried out to provide insight into
adolescent diet and physical activity habits and how we
might address them from the perspective of the beneficiar-
ies of prospective interventions. Participants in our discus-
sions identified factors influencing adolescents’ diets and
physical activity habits operating at all levels: individual,
familial and national. They had an appreciation of the inter-
play between factors such as food preferences and choices,
family socio-economic status and infrastructure issues such
as transport and the influence these exerted. Consequently,
they understood that interventions to improve adolescent
nutritional status would have to be wide ranging and take
into account multiple factors. Our data indicate that nutri-
tion knowledge is generally not a barrier to healthy eating
but the increasing availability of processed and high salt, fat
and sugar foods in villages, particularly around schools,
may lead to unhealthy choices(51,52). Interventions to
reduce the availability of these foods would involve a wide
group of stakeholders including schools, local government
and food retailers. It would be important that consideration
is given to alternative livelihood opportunities for vendors
who sell these foods at present.

In terms of physical activity, improving walkability
and road safety for cyclists may encourage more active
transport to school and provide opportunities in the context
of increasing pressure to spend time on academic study(53).
Addressing the trend towards sedentary activities including
watching TV, using computers and phones is likely to be
important to prevent a sedentary lifestyle tracking into
adulthood(17). There has been little research conducted into
provision of activity facilities in India(54), and it would be
important to involve adolescents in the development of
any interventions. Caregivers suggested that the govern-
ment was responsible for providing facilities and that
villages were often overlooked in this sort of planning.
Larger scale surveys are required to confirm this and to
map stakeholders who could be engaged in implementing
interventions.

Strengths and limitations

This is the first study to generate qualitative data from rural
Indian adolescents and their caregivers on drivers of dietary
and physical activity behaviour. Adolescents were grouped
by age ensuring perspectives from both early and later
adolescence. The research team was trained as part of

5306 K Joshi-Reddy et al.

https://doi.org/10.1017/S1368980020002220 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980020002220


the TALENT collaboration in qualitative research by skilled
researchers who supported data collection and analysis.
FGD were conducted separately for adolescents and care-
givers to encourage them to share views freely and to
explore their perspectives in greater detail.

A limitation was that fathers were not included in FGD.
Experience suggests that they are less involved in child’s
diet and daily activities, so may have had less to contribute
had they been involved. The majority of data coding was
completed by K.J.R., thus limiting the assessment of
inter-coder reliability. The training team and other collab-
orators in TALENT sought to ameliorate potential bias in
data analysis by reviewing and confirming codes, their
definitions and the interpretation. The training team was
engaged in discussing and resolving any discrepancies in
coding and adjusted code definitions as required.

Conclusions

The ongoing transition in these villages may be increasing
accessibility to resources resulting in greater food security
and some provision for leisure time physical activity.
Adolescents reported that theywere eating some unhealthy
street food that they desired and understood the risks to
health. Caregivers were involved in negotiating with their
increasingly autonomous adolescents about access to food
and physical activity, using a combination of enabling
choice and authoritarianism.

The study could capture changing perspectives
and expectations of the adolescents and caregivers
over diet and physical activity due to current phase of tran-
sition and development. Both adolescents and caregivers
believed that there were opportunities to improve food
choices and increase physical activity and had ideas about
how this might be achieved. The study gave us a picture of
the prospects, desires and expectations of the adolescents
and their caregivers are changing with transition regarding
diet and physical activity. Thus, future intervention devel-
opment will need to involve extensive engagement with
caregivers and adolescents as key stakeholders. Their
needs and priorities should form the basis for effective
interventions that are aligned with the changing environ-
ments in these transitioning villages.
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