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Abstract

Background: We sought to explore the perceptions of the socio-cultural contexts and health concerns of
consuming sugar-sweetened beverages (SSB) among Indian adults working or studying at a post-secondary
institution in Karnataka, India.

Methods: We completed a qualitative study, including 24 semi-structured interviews between 2017 and 2018 at
the University of Agricultural Sciences, Dharwad, Karnataka, India. Data were analyzed using thematic content
analysis.

Results: One over-arching theme emerged, westernization and changing perceptions of food, sugar, and health.
Participants discussed SSB and associated health concerns in the broad context of westernization and overall
economic development in India. Three sub-themes regarding the health perceptions of consuming SSB were:
healthy drinks are clean and natural; hydration and energy; and moderation and body weight. Hygienically-prepared
beverages were a consistent concern among participants. Juices and beverages, such as tea or coffee, sweetened
with jaggery were viewed positively due to their naturalness and lack of processed sugar. Participants perceived
SSB as providing hydration and energy, particularly in hot weather. Lastly, if consumed in moderation, SSB were
thought to have no direct adverse health consequences. Though some participants noted excessive, ‘addictive’
consumption would contribute to weight gain and diabetes.

Conclusion: Perceived health concerns of SSB reflect dominant health issues in India, namely, food insecurity, food
safety, and increasingly, diabetes. Policymakers tend to prioritize acute challenges over long-term concerns. As such,
the capacity of any policy to address chronic nutritional concerns related to SSB are likely to be muted in the
absence of improvements to food safety and security.
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Background
Dietary sugar intake has rapidly become a global public
health concern, with beverages identified as the major dietary
contributor to sugar intake [1]. Organizations and re-
searchers expressing health concerns frequently cite sugar-
sweetened beverage (SSB) intake as being associated with
weight gain and incident diabetes, though these studies have
been mostly conducted with American populations [2, 3].
Furthermore, SSB intake is associated with dental caries, in a
dose-response manner, as reported in a meta-analysis of
studies from diverse populations [4]. The World Health
Organization (WHO) has recommended policies, such as
taxation, to address SSB intake in all countries in order to ad-
dress a global increase in weight-related non-communicable
diseases, such as Type 2 Diabetes [1]. A number of countries
have implemented a SSB tax, including both high- and
middle-income countries, such as, Mexico, South Africa,
Philippines, Norway and United Kingdom [5]. India has not
yet implemented any SSB tax to date, though consumption
of sugar and SSB has been identified as a health concern in
India, particularly among young people [6]; however, the im-
portance of understanding local social, political, economic,
and cultural contexts prior to considering SSB taxation as a
viable intervention has been emphasized [7, 8]. Furthermore,
biomedical models of disease, such as those for diabetes, de-
veloped within a western context may not align with individ-
ual perceptions or needs in low- or middle-income countries
[9].
For the purposes of this paper, SSB refers mainly to

soda or pop, energy drinks, fruit drinks, tea and coffee
drinks, milk or milk alternatives, yogurt-based beverages,
and any other beverage with any type of added sugar.
This would exclude diet sodas, 100% fruit juices, plain or
sparkling water, water flavored with non-caloric sweet-
eners, unsweetened coffee or tea, or any beverage with-
out added sugar. While sweetened tea or coffee are not
usually included in definitions of SSB, we have included
them here because evidence suggests that these are
highly consumed in India [10], though we are specific in
this paper when discussing perceptions of certain bever-
ages. Notably, juices, as well as other beverages, contain-
ing natural sugars, are often identified as health
concerns given their natural sugar content [6, 11, 12],
and as such, are also considered in our study. Despite
the variety of sugary drinks, the types of beverages tar-
geted by health policies or nutrition education programs
have varied considerably across different jurisdictions
and generally target only certain beverages, such as pop
or soft drinks [13–15]. Importantly, food and drink carry
important social and cultural meanings [16], which fur-
ther underscores the importance of examining local
meanings and understandings of the health concerns of
consuming various SSB and naturally sweetened bever-
ages. Qualitative inquiry focused on local understanding

and experiences, is well-suited to examine how the de-
velopment of global health policies, such as those ad-
dressing SSB, may shape, or be shaped, by local
understandings of SSB.
There were an estimated 77.0 million adults with dia-

betes in India in 2019, placing it as the country with the
second highest number of people with diabetes, behind
China [17]. There are documented variations in diabetes
prevalence among different geographical areas and so-
cioeconomic groups, such that southern states and
urban areas have higher prevalence [18]. Despite the
high burden of diabetes, prevalence is projected to con-
tinue to rise, particularly among rural populations, and
the increasing prevalence of diabetes has been character-
ized as a ‘time-bomb’ [19]. The relatively rapid increase
in type 2 diabetes in India and the forecasted ‘time
bomb’ is largely attributed to what is commonly referred
to as ‘nutrition transition’ [20]. ‘Nutrition transition’ is
characterized by increased population level intakes of fat
(particularly animal fat) and sugar, which are accompan-
ied by urbanization and economic development [21].
While weight status is a purported intermediary between
nutrition transition and type 2 diabetes, a recent study
of the Kerala Diabetes Prevention Program estimated
that approximately one-third of the sample at high-risk
of diabetes had a ‘normal’ body mass index (BMI) [22].
Though there is increasing concern over the public

health implications of ‘nutrition transition’ and type 2
diabetes, India is often described as facing a double bur-
den of both over- and under-nutrition [23]. Specifically,
India continues to face persistent malnutrition, particu-
larly for women and children [24], which is mainly at-
tributed to extreme poverty and food insecurity.
Furthermore, dental carries is also a major public health
concern in India [10, 25], though research into the na-
tional prevalence remains scant [26]. However, unlike
diabetes, prevalence of dental caries appears higher
among lower socioeconomic populations and rural areas
in India [10, 25], despite both conditions sharing SSB
consumption as a risk factor.
Aside from health, India is one of the largest global

producers of sugar cane [27] and as such, the crop is
highly politicized [28]. It is well-known that food indus-
try is often resistant to health policies aimed at SSB in-
take [29]. Furthermore, with sugar cane’s prominence in
the local food system, sugar is found throughout a trad-
itional Indian diet, in both food and beverages.
Given the increasing health concerns of SSB and their

targets for policy and educational interventions in other
jurisdictions, the potential for substitution effects [30],
and the importance of social, economic, political, and
cultural contexts to policy implementation and effective-
ness, an in-depth exploration of local understandings of
the health concerns of various SSB in India is warranted.
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India’s local food system, competing health demands
and industrial interests make it a particularly pertinent
site for such an exploration. As such, the purpose of this
qualitative study is to explore the perceptions of the
sociocultural contexts and health concerns of consuming
SSB among Indian adults working or studying at an
Agricultural post-secondary institution in Dharwad, a
southern, rural Indian city.

Methods
Design
This qualitative study included face-to-face, semi-
structured interviews conducted by four senior under-
graduate nutrition students enrolled at the University of
Manitoba, Winnipeg, Manitoba, Canada. Interviews were
conducted over the course of two, three-month periods
during the summers of 2017 and 2018 at the University
of Agricultural Sciences Dharwad (UASD), Karnataka,
India. This study was approved by the University of
Manitoba Health Research Ethics Board (HS20625) and
the UASD Institutional Research Ethics Committee, and
carried out according to their guidelines. All partici-
pants provided their individual informed consent prior
to participating, though not all participants agreed to be
quoted directly.

Setting
Dharwad, Karnataka is an agricultural hub, as well as an
academic one. Dharwad is also considered a twin city
with Hubli, which in 2011 had a combined estimated
population of 1.85 million [31]. Student researchers
stayed at the UASD campus. UASD was established in
1986, with five distinct undergraduate programs, twenty-
five Master’s programs, and eighteen Ph.D. programs in
agriculture, ranging from business marketing, food tech-
nology and nutrition, to horticulture. The UASD student
population includes approximately 4000 students and
450 faculty members [32]. Students are from all over
India, though primarily from the home-state of
Karnataka.

Sample and recruitment
The inclusion criteria for interviews were that participants
must be at least 18 years of age, an Indian citizen, and
speak English. Participants were recruited through posters,
which were posted across the UASD campus. Additional
participants were recruited through snowball sampling.

Data collection
Prior to being interviewed, participants completed a
demographic questionnaire (Supplementary file 1), iden-
tifying their age group, sex, employment, and highest-
level of education achieved. Interviews took place at a lo-
cation of the participants’ choosing, usually around the

UASD campus. Each interview was audio-recorded and
transcribed verbatim. The semi-structured nature of the
interviews allowed us to iteratively build on emerging
themes by asking additional questions in subsequent in-
terviews. Specifically, it became clear in early interviews
that participants held different understandings as to
what constituted sugary drinks. This required probing
questions to examine how intake and perceptions might
have varied between different beverages. The interview
guide included questions pertaining to the beverages
participants, family members, and community members
consume; food patterns and availability in the local re-
gion; how patterns have changed over time; and their
concerns and understandings of any health implications
of various beverages (Supplementary file 2). The inter-
view guide included additional questions pertaining to
the taxation of sugary drinks; however, the research
questions for the present study do not pertain to
taxation.

Analysis
Researchers repeatedly read the transcripts, developed a
code list with the other student researcher in that year,
hand coded the data, identified recurring meaning units,
and clustered the meaning units into broader categories,
and eventually themes. Student researchers also
debriefed following each of the interviews, where in-
depth discussion and reflection was used as a tool for
thematic development. Study credibility was further
achieved through regularly debriefing with the lead au-
thor (NR) and amongst the researcher-pairs themselves
in each year regarding interview content, opportunities
for further probing, and emerging themes [33].
Following the completion of data collection in 2018,

two of the student researchers who collected the data in
2018 (second and third author) merged the two code
lists from each year and re-coded and analyzed all data
from both years with the organizational assistance of
NVivo version 12. Each respective codebook was devel-
oped using a combination of pre-determined and emer-
ging codes [34]. Following initial coding stages, axial
coding techniques were used whereby codes were linked
and interconnected into categories providing a basis for
the emerging themes [35]. We further compared the re-
sults from the overall sample with the results reported in
each year to further add to the trustworthiness of the
study.

Results
A total of 24 participants were interviewed, including 13
men and 11 women; fourteen interviews were conducted
between June–July of 2017, and 10 interviews were con-
ducted between June–July of 2018. Interviews ranged in
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length from 14 to 114min, with a mean of 35 min (me-
dian 32 min). Briefly, the sample was relatively young
with nearly half of participants between 18 and 25 years
old and five participants were > 46 years old. The sample
was also highly educated with all participants having
some post-secondary education (n = 3) or a degree/dip-
loma (n = 21), reflecting the study setting and inclusion
criteria, as well as our recruitment strategy. Quotes are
presented in the paper using pseudonyms.
The overarching theme of the analysis is westernization

and changing perceptions of food, sugar, and health. Bever-
ages, sugar, SSB, and associated health concerns were
often discussed in the broad context of westernization,
poverty, urbanization, as well as overall economic develop-
ment in India. These issues influenced health perceptions
of SSB by way of economic development in terms of pur-
chasing power and who consumes SSB (or not), cultural
values associated with food and beverages, and also the
changing health issues in the country, which were attrib-
uted to westernization. While water was the most fre-
quently consumed beverage and drinking water on
campus was widely accessible, it was noted by several par-
ticipants that access to drinking water was limited in
nearby regions, which was related to economic develop-
ment. Pop was viewed as a western dietary incursion
whose intake has increased over time. Pop was perceived
as being consumed more by affluent urban residents and
younger people. Most participants mentioned younger
people were more interested with 'western' culture in gen-
eral, and SSB in particular. Three sub-themes emerged re-
garding the perceptions of the health implications of
consuming SSB: healthy drinks are clean and natural; SSB
for hydration and energy; and moderation and body
weight.

Healthy drinks are clean and natural
First and foremost, healthy beverages (and food) were per-
ceived as clean and natural. The value of hygienically-
prepared or clean food was a consistent point of discus-
sion and concern among participants, not just specific to
SSB, but in their diet overall.

They should prepare the products [SSB] healthy
way, hygienically then only all people will stay fit
and healthy. – Prabha

Furthermore, we noted food packages, including SSB,
as well as food service establishments had specific labels
or advertisements of their food being ‘hygienically pre-
pared’. Two participants also expressed that cleanliness
was a concern regarding soft drink processing, in that
‘urea’, ‘chemicals’, and other ‘impermissible substances’
may be present.

If some companies add chemicals for those things,
then it’s not good for human beings. – Ganesh

In addition to cleanliness as a concern with respect to
SSB, the ‘naturalness’ of the SSB or beverage was also a
factor influencing perceptions. Jaggery, an unprocessed
form of cane sugar, is often used to sweeten beverages
like coffee or tea, and used in lesser quantities compared
to the sugar content of soft drinks. Several participants
also described jaggery as having important medicinal
properties.

So there are other drinks which don’t have sugars,
and which are actually healthy. So there are a
couple of drinks which the ingredient is actually jag-
gery, then the sugar. So the jaggery is actually going
to be healthier and it has minerals and it’s not proc-
essed with dews of chemicals, as you know sugar is
used – it contains a lot of chemicals due to process-
ing. – Rajesh

Some participants expressed distaste for processing, by
emphasizing the importance of fresh ingredients or
fruit-like ingredients. None of the participants identified
juice as a health concern. Juices were viewed as a natural
and healthy option for managing thirst and were consid-
ered comparable by Aditi to consumption of fresh fruit.

Fresh fruit is not available all the time so for refresh-
ing and getting instant energy they can consume the
juices. No problem with that. But, like coming for
carbonated beverages, like soda and everything, my
opinion is drinking it every day is not good, for soda,
carbonated beverages. No fruit content. That is not
good. – Aditi

The consumption of unnatural products was some-
times thought to be due to the limited availability of
fresh options. One participant voiced concerns regarding
the availability of consistent electricity and safety issues
about storing fresh juice in a refrigerator, suggesting that
while naturalness is important, cleanliness superseded
naturalness. Finally, one participant expressed that
perceptions of healthy food were changing with
westernization, such that concerns regarding cleanliness
and obtaining a sufficient amount of food were starting
to be replaced with concerns about nutrition and the
health implications of ‘eating out’.

SSB for hydration and energy
Most participants identified SSB as providing ‘energy’,
‘hydration’, ‘carbohydrates’, and/or ‘electrolytes’. To be
clear, these terms were mostly used positively and as
meeting a nutritional need. With respect to hydration,
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pop, juice, and some other SSB were perceived as con-
sumed more in regions that are hotter and/or during hot
months, which was also reflected in pop being consist-
ently referred to as a ‘cold drink’. Furthermore, sugar
cane juice, made by roadside juicers, was also mentioned
as an important source of hydration; the necessity of
these stands, particularly when it is hot outside, were
justified by providing people with needed hydration and
electrolytes given the very hot weather and excessive
perspiration.

Whatever I told about my house, the same pattern is
there also. And especially if we talk about drinks or
cold drinks, they will be served … like, if someone is
coming to meet you at your home, at that time they
will do or if you are coming from so much of sun-
light, because their weather is very much … like,
temperate will be 45 to 55 degrees Celsius. So if you
are living in a temperature with 45 to 55 degrees
Celsius, definitely, you need to have some water.
And at that time they used to prefer, especially in
summers, cold drinks, cold drink, Maza, or Tang,
these are the brand names which are being sold in
India…..And then sugar cane. Sugar cane juice is
more prominent in other part of India, because
sweating will be more, loss of electrolyte will be
more. So people used to consume lot of sugar cane
juices. - Garima

Malnutrition was identified as a health concern in
India, related to poverty and limited economic develop-
ment; as such, the importance of individuals acquiring
sufficient energy was a strong undercurrent in the inter-
views. SSB were perceived as an energy source, though
not providing considerable energy, but as Dhiraj ex-
plains, sugar overall is perceived as an important con-
tributor to the Indian population’s caloric requirements,
as well as its economy. In this case, self-sufficiency is re-
lated to India’s self-sufficiency in providing food security
to its population.

And part of self-sufficiency is supported by sugar; not
only by rice and wheat and maize and stuff like this.
If you take sugar out of our menu on a daily basis, I
think half the Indian family – I'm not exaggerating;
half the Indian family will not supplement their cal-
orie requirement, fulfil their cal-… Because sugar,
direct sugar consumption is supplying lot of calorie
to their daily life, daily diet. - Dhiraj

However, energy was not the only nutrient participants
associated with SSB. One concern regarding nutritional
inadequacy with SSB, particularly for children, was that
pop may replace more nutrient-dense foods or would

not provide other essential nutrients required for these
populations. One participant also mentioned ‘bone prob-
lems’ from consuming too much pop, presumably be-
cause many SSB do not provide calcium. As previously
mentioned, SSB were perceived to provide energy, but
energy in the absence of other nutrients were not viewed
as positively.

“Most of the people say that it [pop] contains noth-
ing, no nutrients, no carbs, no protein, no vitamins,
no nothing, but contain some kind of carbs and it is
having a flavour and it is also having – means it
can put out the thirst. So I think it is not bad to
have a certain drink because it is not putting on so
much calorie. We can just give our good calories in
our morning, so it is okay.” - Gopal

While malnutrition and the need for energy was em-
phasized as an issue partially associated with poverty,
Saumya explains that individuals living in poverty may
consume SSB, partially for reasons of social status as
well. Other participants also confirmed that pop had an
aura of being ‘cool’, a ‘craze’, or being associated with
higher social status. However, among those living in
slums, Saumya perceived their consumption also
reflected ignorance of their true nutritional needs, in
addition to hunger.

There are many people staying here in the slums
and all and what I have noticed is not that they
don’t have enough money now to eat, so the mini-
mum things they can afford to eat but I realized they
don’t have the knowledge about what to eat, what
not to eat. And it’s like for them newfound elitism or
whatever you want you can call it. So, they have a
little more money in their hands and they feel like
eating these packed chips and all those. So, there are
some children in the slums living on that, you know?
Not that they cannot afford good food, it is that they
don’t have the knowledge. As long as their stomach
is filled, they feel it is okay. – Saumya

Moderation and body weight
Participants largely spoke of pop and its health implica-
tions dismissively and in terms of moderation, both per-
sonally and in Dharwad specifically. Though pop was
viewed as a western dietary incursion whose intake has
increased over time, intake of SSB was still perceived to
be low in Dharwad, specifically compared to both north
India, more urban areas of south India, as well as higher
income countries such as the U.S. and England. Because
pop intake in Dharwad was perceived to be low, many
participants did not view pop intake as a major health
issue in Dharwad.
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I can't say exactly how much percentage of people
are suffering with diabetes in India, but I don’t think
carbonated sugar is contributing very highly to dia-
betes-Gopal

Furthermore, pop was mostly perceived as something
consumed socially and as associated with partying, par-
ticularly among younger generations, and mostly occur-
ring in the evenings at hotels (i.e. restaurants) and social
gatherings. Most participants did not report regular or
daily consumption of pop. As such, many participants
described their own intake as moderate, which they did
not associate with adverse health effects unless intake
was regular or daily.

I think it is not good to consume daily. Sometimes
when there is indigestion ... I mean, when we have
heavy food ... but then the carbonated beverages is
okay, like soda, that is okay but not every day. -Aditi

Whatever we eat it has some benefits and limitation
like that I should say. If we drink too much also it
may not be good if we drink Pepsi and all. Maybe
have some health benefits if you drink too much but
whatever we drink, we should drink in a normal
level or appropriate level so that we should avoid
this health reason. Something like that. But it’s not
that we should not drink also. It’s also helpful in one
way but we should not over-drink also. –Aashima

When participants did identify health concerns of con-
suming too many SSB, weight gain and diabetes were
mentioned, partially via their contribution to the fre-
quently promulgated (if overly-simplistic) energy balance
equation (‘obesity’ being produced by ‘calories in’ ex-
ceeding ‘calories out’) [36]. In this way, while increased
energy intake was perceived as implicated in diabetes in
India (‘calories in’) by some participants, so too were in-
creases in sedentary lifestyles associated with stationary
work (‘calories out’).

Definitely it [SSB] is not at all good, okay, because it
relates … it means … aggravates lots of issue and
disorders, like, especially lifestyle disorders. So those
who consume more I always use to advise not to con-
sume more because it has some adverse effect, so one
have to take care of it. And person to person it var-
ies. But majority it has adverse effect on the body, es-
pecially weight gain, if you are not working that
much, your consumption is more and work is less. So
at that time one should avoid.

Interviewer: And can you give some examples of life-
style disorders you mentioned earlier?

Respondent: Like, yes, diabetic people, especially pre-
diabetic stages. There are so many people are obese,
like, obese and other factors, like, to pre-diabetic
stages, those are in pre-diabetic stage one should
avoid cold drinks, especially carbonated drinks.-
Garima

Given the focus on the energy balance equation by
several participants, there was discussion of diabetes
and/or weight being a health issue an individual must
and can control through diet, as illustrated by Garima’s
quote. The importance of personal control was also
expressed by participants reporting having diabetes or
pre-diabetes. One participant expressed their feelings of
guilt when describing how they try to control their food
and beverage intake, and another expressed worry:

We have a lot of time, so all this, drinking beer or
soft drinks, sugary drinks comes only at night. And I
know it’s not good for health because I eat a lot,
drink a lot of sweet, come home and sleep. I worry
about that. Next day, I drink two glass of warm
water. I make mistake, I try to correct it. – Dhiraj

Some participants also described sugar intake as an
addiction, meaning a lack of control in quantity ingested,
and felt this addiction contributed to adverse health via
weight gain.

Yeah, it has got an adverse effect on people’s health I
think because the people, some practice it as a hobby
to drink tea or these beverages but later they get
addicted to it so much that while working they have
to have tea for more than 10 cups. I think this adds
amount of sugar in their body and it may lead to
obesity gradually. So my opinion is to reduce as far
as possible the consumption of these sugary drinks.
-Maddhav

Finally, it should be noted that some participants did
not readily associate SSB with diabetes, which was
thought to be more attributed to genetics or stress. Car-
bonated SSB were also mentioned by several participants
as helping with digestion, particularly after heavy meals,
which did not fit with any of the previously themes, but
also did not merit its own theme.

Discussion
SSB and their perceived health concerns were described
by Indian adults working or studying at a post-
secondary institution in Dharwad in the context of
westernization. SSB intake was thought to have changed
over time because of westernization, or rapid economic
development, and that pop, specifically, was viewed as
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western. However, our results suggest that participants
did not view SSB as a particularly salient health issue.
The healthfulness of beverages, as well as food, was
mainly attributed to their cleanliness and whether they
were hygienically prepared. Health views of sugar varied
according to level of processing, such that unprocessed
sugar (ex. jaggery) was perceived as more healthful due
to its medicinal qualities as compared to processed sugar
used in pop. The perceived medicinal properties of prod-
ucts made from sugarcane are likely rooted in Ayurveda,
the traditional Indian system of medicine [36]. SSB were
also perceived as providing hydration, energy, and elec-
trolytes. Consumption of SSB by children was potentially
concerning due to its potential to displace more
nutrient-dense foods rather than any inherent adverse
health effect. This perception reflected the dominant nu-
tritional concern, malnutrition. However, participants
also linked SSB, if not consumed in moderation to in-
creased weight and subsequently, diabetes. Health con-
cerns of increased body weight were primarily viewed as
a matter of personal responsibility and the importance
of controlling one’s caloric intake and potential addic-
tion. Interestingly, oral health was not mentioned by
participants. This may reflect Miglani’s perspective that
there is general lack of awareness of oral health as a ser-
ious public health issue in India [26].
The overarching theme of westernization as relating to

changing patterns of dietary intake and health is aligned
with academic literature pertaining to nutrition transi-
tions [21]. While participants did not discuss food or
beverage corporations negatively, with the exception of
how it may relate to hygienically prepared foods or bev-
erages, sales data for ultra-processed drink products
demonstrate a central role of food industry in nutrition
transition between 2002 and 2016 [37, 38]. It is likely
that aggressive marketing practices of SSB in India may
contribute to participant’s perceptions of pop or soda as
‘cool’ or a ‘craze’ [38, 39]. It should be noted, though,
that only pop or soda were perceived as ‘western’ bever-
ages by participants, which were not described as the
most consumed SSB – sweetened tea was.
Participants’ concerns with food safety and cleanliness

are similar to that reported by Surendran and colleagues
[40] with respect to fruit and vegetables in peri-urban
villages near Hyderabad, India, and among women living
in Dehli with respect to food in general [41]. Gulati and
colleagues [42] also report among mothers living in four
Indian cities, that ‘healthy’ food was ‘hygienic’ food,
which authors interpreted as a belief directing mothers
to choosing more packaged, processed food that are sub-
ject to food safety standards [43]. Importantly, the public
and policymakers generally prioritise acute concerns re-
lated to food safety over nutritional concerns or effects
related to long-term intake [44, 45]. India is currently

considering the implementation of front-of-package nu-
trition labels to identify packaged foods high in fat, so-
dium, and sugar [46], which may generate greater
individual awareness of nutritional concerns.
There are myriad beverages available in Dharwad, in-

cluding both SSB and non-SSB, with differential food
safety concerns in different contexts. This is particularly
relevant when considering substitution effects relating to
efforts to reduce SSB intake. Indeed, substitution effects
are acknowledged as a key consideration in SSB tax pol-
icy effectiveness [30], and are likely different depending
on context. Importantly, Indian dietary guidelines would
like individuals to “drink plenty of water and take bever-
ages in moderation” [47]. While filtered water was read-
ily available for respondents and on campus, the tap
water was not safe for consumption, and notably, water
insecurity was discussed by participants as prevalent
among many neighbouring areas, and particularly in vil-
lages. Water security is a well-documented concern in
rural India [48]. Programs or policies to reduce SSB in-
take in the absence of safe or hygienic alternatives are
not likely to be effective. Furthermore, food insecurity is
intertwined with water insecurity in that water is con-
sumed for hydration, for preparing food hygienically,
and for agricultural purposes [49]. Wojcicki and Heyman
[50] discussed the importance of the Coca-Cola Com-
pany’s fortification of bottled water in sub-Saharan Af-
rica. This fortification maintains the economic benefit
the company provides to the region, whilst not contrib-
uting to added sugars in residents’ diet. However, the ex-
tent to which some populations pay for bottled water as
compared to SSB may be limited and there is little evi-
dence suggesting this may be effective.
Malnutrition was another health concern discussed in

relation to food/beverages in the present study, which
was attributed to poverty and food insecurity, and the
potential for SSB to displace more nutrient dense foods.
Again, similar to Walls’ research [44, 45], acute concerns
take precedence over long-term or chronic nutritional
concerns – although in our data, chronic nutritional
concerns related to SSB were also present. In this regard,
we argue that any policy approach to address concerns
related to nutrition for chronic, non-communicable dis-
ease, including SSB, must grapple with food safety and
water/food security issues, prior to, or in addition to nu-
trition security to maximize policy effectiveness, but also
to minimize harm to those most vulnerable. One partici-
pant also linked sugar consumption in India to sugar
production, highlighting how challenging it would be to
reduce sugar consumption while also maintaining eco-
nomic growth. This discussion echoes concerns related
to the impact of tobacco control policies on tobacco
farmers [51–53], including in Karnataka [53]. The links
between sugar production and consumption in India has
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received less attention in the context of public health ap-
proaches to controlling sugar consumption. This gap
merits further examination.
Participants also discussed increasing nutritional con-

cerns related to weight gain and diabetes, with some
participants’ discussions emphasizing personal responsi-
bility in controlling weight or diabetes. Weight stigma
may be attributable, at least in part, due to widely dis-
seminated personal responsibility framing, such that
higher-weight status is viewed erroneously as always un-
healthy and a product of individual behaviors; as such,
higher-weight individuals are often characterized as lazy,
ignorant, or weak-willed [54, 55] . In turn, experienced
and internalized weight stigma increases risk for stress
and numerous physical and psychological health condi-
tions [55]. Notably, commercial entities, including food
industry, also promulgate a personal responsibility narra-
tive [56]. A large, global study including 71 countries
demonstrated significant and positive associations be-
tween higher national body mass index (BMI) scores
and national wealth, independent of weight variables, on
implicit weight bias [57]. These results suggest that
country-specific weight stigma is indeed associated with
economic development or westernization, suggesting
that weight stigma in India may be projected to rise with
increasing economic development. A recent Lancet
Commission report on global health, nutrition, and cli-
mate change included a call for addressing weight stigma
[58]. The Lancet Public Health further stated that, “pol-
icy makers should actively seek out the ways in which
their policies could be stigmatizing” [59]. Therefore, the
implications of policies directed at SSB on potential
stigmatization must be explored.
While weight stigma was not a prominent finding in

the current study, the utilization of personal responsibil-
ity framing and evocation of energy balance set the stage
for weight stigma. Furthermore, despite participants
largely acknowledging that higher income populations
consumed more pop and that pop and its intake were
influenced heavily by westernization, two participants
suggested consumption of SSB among lower socioeco-
nomic populations may reflect lower literacy levels or
nutrition education. This may indicate how censorious
social judgments regarding food intake and health can,
and usually do, become directed at the most vulnerable.
Importantly, in addition to weight stigma, hygiene and
diabetes are also associated with pronounced social
stigma in various global settings [60, 61]. These multiple
stigmas related to food suggests the importance of
cross-cutting frameworks to address stigma that tran-
scend single conditions, as discussed by Birbeck and col-
leagues [62]. We join Kato and colleagues [63] in calling
for more research of diabetes-related stigma informed by
an intersectional lens and in different global contexts,

particularly research examining stigma attributed to
foods/beverages implicated in diabetes prevention and
management, such as those high in sugar, including SSB.

Limitations
This study is subject to limitations. The transferability of
the findings to other populations in India are likely lim-
ited. The Indian population is highly heterogeneous re-
gionally and the study sample was specific to an
agricultural region and highly educated. The sample was
further restricted to those who felt comfortable communi-
cating in English, though notably, the university curricu-
lum is taught in English. Regardless, results would have
been enhanced had all participants been able to communi-
cate in their first language. More research is needed to
examine perspectives among those who regularly consume
SSB, have lower levels of education and income, and who
may have been diagnosed with type 2 diabetes.

Conclusions
In conclusion, highly educated, English-speaking adults
residing in a southern, rural Indian city perceived health
concerns of SSB reflect the dominant food/health issues
in the country, namely, food insecurity, food safety, and
increasingly, diabetes. The capacity of any policy to ad-
dress chronic nutritional concerns related to SSB are
likely to be muted in the absence of improvements to
food safety and population food/water security. Global
economic forces were acknowledged by participants as
contributing to changing diets, and specifically SSB in-
take, in India. Some participants described food, weight,
and diabetes as a matter of personal responsibility. In
this regard, SSB policies may inadvertently contribute to
the growing problem of global weight stigma, and its ad-
verse associated health outcomes. Notably, structural
improvements in food and water security would improve
population health and are not targeted at individuals nor
would they utilize moralizing discourses. However, more
research is needed to explore weight and diabetes stigma
among different socioeconomic groups in India as well
as its potential intersections with sugar intake and SSB.
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