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Abstract
Objective: To describe adolescents’ eating patterns of traditional, global/non-local
and mixed foods, and the factors that may inﬂuence food consumption, access
and preferences, in a globalizing city.
Design: A representative sample of school-going adolescents completed a crosssectional survey including an FFQ designed to identify traditional and global
foods. Student’s t test and ordinal logistic regression were used to examine weekly
food intake, including differences between boys and girls and between
adolescents attending private and public schools.
Setting: Vijayapura city, Karnataka State, India.
Subjects: Adolescents (n 399) aged 13–16 years.
Results: Compared with dietary guidelines, adolescents consumed fruit, green
leafy vegetables, non-green leafy vegetables and dairy less frequently than
recommended and consumed energy-dense foods more frequently than
recommended. Traditional but expensive foods (fruits, dairy, homemade sweets
and added fat) were more frequently consumed by private-school students,
generally from wealthier, more connected families, than by public-school
students; the latter more frequently consumed both traditional (tea, coffee, eggs)
and mixed foods (snack and street foods; P ≤ 0·05). Girls reported more frequent
consumption of global/non-local packaged and ready-to-eat foods, non-green
leafy vegetables and added fat than boys (P ≤ 0·05). Boys reported more frequent
consumption of eggs and street foods than girls (P ≤ 0·05).
Conclusions: Adolescents’ eating patterns in a globalizing city reﬂect a
combination of global/non-local and traditional foods, access and preferences.
As global foods continue to appear in low- and middle-income countries,
understanding dietary patterns and preferences can inform efforts to promote
diversity and healthfulness of foods.

Globalization, urbanization and economic development
are contributing to shifts in food accessibility and
food consumption patterns in low- and middle-income
countries, including India(1,2). Urban regions in low- and
middle-income countries including India(1–5), Brazil(6) and
China(2) are experiencing the penetration of new foods
from other countries (global) or other regions (nonlocal)(7). Reﬁned carbohydrates, snack foods, processed
foods and fried foods appear to be replacing traditional
foods such as unreﬁned whole grains, fruit, vegetables and
nuts(8). ‘Nutrition transition’, the term used to describe
these shifts, may be implicated in increasing nutritionrelated non-communicable diseases, including diabetes
and obesity, in many parts of the world(9). Global and
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non-local foods are also beginning to reach rural areas and
poorer individuals; at the same time, nutrition-related noncommunicable diseases are also increasingly prevalent not
only among upper and middle socio-economic groups, as
observed in the past, but also in lower socio-economic
groups(10–12). In India, 62 million adults of a population of
1·2 billion have diabetes and, by 2035, 101 million adults
are expected to have diabetes(13). About 10 % of Indians
aged 0–54 years are overweight or obese(14). Among
Indian adolescents, who comprise one-ﬁfth of the population (~243 million)(15), 37 % are underweight and 5 % are
overweight or obese(14).
Adolescence is a critical life period when eating habits
are established(16) and during which adequate nutrition
© The Authors 2016
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promotes healthy growth and health in adulthood .
Adolescents are also often at the forefront of social change
and global trends(18) and are experiencing increasing
spending power relative to earlier generations(19). Healthy
eating can be challenging for adolescents in the context of
new, trendy, palatable processed foods and fast foods
appearing with globalization and promoted through
peers and the media(20–22). Eating patterns are moulded by
the meeting of traditional and global factors(23), which
occurs within the broader contexts of socio-economic
status, urbanization and gender relations. In low- and
middle-income countries, including India, urban,
wealthier, more globally connected families are often
the ﬁrst to adopt Western foods, many of which are
energy-dense (high-energy poor-nutrient) and high in
sugar, saturated fat and salt(24). Most research on the
nutritional transition in India has focused on globally
connected metropolitan areas(5,25,26). In India, the type of
school attended by an adolescent can be a marker of
socio-economic status and connectivity. School-going
adolescents from higher socio-economic families in the
urban Indian cities of Bengaluru(25), Hyderabad(26) and
Baroda(27) had more global foods comprising processed
foods, fast foods and carbonated beverages in their diets,
while rural adolescents across nine states of India had
more traditional diets including grains, pulses and green
leafy vegetables (GLV)(28). Adolescents in Hyderabad
preferred global fast foods (e.g. noodles and corn ﬂakes)
to traditional foods (e.g. idli)(26). Those from higher
socio-economic families had higher traditional food group
intake including fruits, GLV and dairy products than those
from lower socio-economic families(26). The diets of
adolescents in Bengaluru were higher in fat, especially
saturated fats, and lesser in carbohydrates(25). Among
adolescents across social strata in Baroda and Hyderabad,
half consumed carbonated beverages and over one-third
consumed fast foods once or twice weekly(26,27).
We expect that, as private schools tend to have more
resources(29,30) and be more globally connected, they may
offer more opportunities for learning about and accessing
global foods.
Furthermore, studies of child health in India have
drawn attention to concerns about differences in resources
provided to boys and girls(31–33). There is persistent
concern that girls tend to receive lower-quality food, less
food and less expensive food, such as grains rather than
milk and fat(31–33). It is unclear whether there are gender
differences in food allocation and how these may change
during the nutrition transition. Lower privilege and less
freedom of movement for girls may entail that they may
have less access to non-local and global foods. We expect
socio-economic and gender differences in access to global
and non-local foods.
Data on food consumption among adolescents in India
have been limited, although food availability is believed to
be changing. The present study examines the nutrition
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transition in a community outside the global metropolitan
areas, drawing on a representative study of school-going
adolescents in a remote mid-size city in South India.
We provide new data on adolescents’ food consumption
in the context of changing nutritional environments
and examine differences therein by gender and
socio-economic status. Given the penetration of new
foods and beverages from other countries (global) and
regions within India (non-local)(7) along with existing
ones, we also classify foods and beverages in terms of
being traditional, global/non-local or a combination
of both.

Methods
Setting
Data are from a representative school-based sample of 407
adolescents aged 13–16 years and their families from a
remote mid-size city in Karnataka, South India. With a
population of 350 000, Vijayapura city is the main urban
centre in the Vijayapura district, which is considered to be
an underdeveloped district. The region is undergoing
socio-economic development and urbanization through
the growth of large-scale industries(34).
Three public (government-funded) and three private
schools were randomly selected from schools with grades
8–12 in Vijayapura city. A stratiﬁed simple random sample
of 201 public-school students (102 boys, ninety-nine girls)
and 206 private-school students (105 boys, 101 girls) was
drawn from school rosters. The sample size was calculated
with the prevalence of unhealthy weight as the outcome,
assumed at 40 %, 6 % precision, 95 % CI and a design effect
of 1·5. In January–April 2012, adolescents completed a
survey at school; additional information was collected
from their primary caregiver during a subsequent
home visit. Trained interviewers conducted interviews in
the local language, Kannada, having obtained informed
consent from the caregivers and assent from the
adolescents. During training of the interviewers, inter-rater
reliability was assessed and low discordance was
reported (<10 %).

Variables
Adolescents reported demographic information and
primary caregivers provided socio-economic information.
A sixteen-item FFQ was developed for the study in
collaboration with a trained nutritionist from Karnataka to
assess adolescents’ consumption of prominent traditional
and global foods. The FFQ comprised key foods that are
commonly consumed by adolescents. To our knowledge
this is the ﬁrst brief FFQ for adolescents in Vijayapura. We
conceptualized foods into three categories, created based
on previous literature and the authors’ ﬁeld observations:
(i) traditional items, i.e. GLV, non-GLV, fruits, eggs, dairy,
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tea or coffee, addition of dietary fat (e.g. butter, ghee, oil)
to prepared food and homemade Indian sweets; (ii) global
or non-local items, i.e. carbonated beverages, packaged
foods (e.g. biscuits, chips, chocolates), bakery products
(e.g. bread, cakes) and ready-to-eat foods (e.g. instant
noodles, packaged cereals); and (iii) mixed items, i.e. nonvegetarian foods (e.g. ﬁsh, poultry, mutton), fruit juices,
Indian savoury snacks (e.g. chaats, chooda) and street
foods (e.g. fried samosa, fried fritters). The category of
‘mixed items’ refers to foods that are both traditional and
global or non-local, such as fruit juices, which can include
‘traditional’ fresh juices made at home or at a restaurant
and ‘global’ bottled fruit juices.
Participants were asked: ‘How often in a week do you
eat or drink the following foods?’ Response categories
were ‘daily’, ‘few times per week’, ‘once per week’
and ‘less than once per week or never’. For analysis,
consumption frequencies were coded as a measure of
days per week: daily = 7, few times per week = 3·5, once
per week = 1 and less than once per week or never = 0.
To measure exposure and access to foods and beverages,
the control variables were age, family income, religion and
caste. Adolescents provided their age while the primary
caregiver provided information on the other control
variables. Monthly family income was dichotomized
as ≥INR 20 000 and <INR 20 000 ($US 1 = 51·0 Indian
Rupees (INR) as of April 2012). Caste was dichotomized
as general caste with Other Backward Caste (OBC),
Scheduled Tribe (ST) and Scheduled Caste (SC) as the
reference category. OBC, SC and ST are terms used by the
Government of India to classify socially and educationally
disadvantaged sections of the population. The religion
variable was also dichotomized: Hindus and Jains were
collapsed as the reference category while Muslims,
Christians and other minorities were collapsed as the
second category.

Statistical methods
The distribution of intake of each item was ﬁrst examined.
All food groups had a normal distribution. Student’s t tests
were used to compare weekly consumption by gender
(boy, girl) and type of school attended (public, private).
Ordinal logistic regression analysis was used to identify
the correlates of weekly intake of each traditional, mixed
and global/non-local food. All models were run separately
for each food variable with less than once per week or
never as the reference category. The variables included
in the ordinal logistic regressions were gender, school
type, age, family income, caste and religion. Given our
hypothesis, we ﬁrst ran unadjusted ordinal logistic
regression models with each food variable as the primary
outcome (dependent variable) and gender and school
type as the main predictor variables (independent
variable; model 1). In the next step of the analysis, we ran
adjusted ordinal logistic regression models with both
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gender and school type as the predictor variables and
controlled for age (model 2). We entered age in the model,
given that food intakes and food choices may change as
individuals become older. The unconfounded effect of age
would thus be obtained from this equation. Extending the
above model, we ran adjusted ordinal logistic regression
models with both gender and school type as the predictor
variables and controlled for family income in the presence
of age (model 3). Family income, an indicator of
socio-economic status, was entered in the model as
economic resources may guide food choices(35). Lastly, we
further extended the above model; caste and religion were
entered as the third-level variables (model 4) and their
associations with the outcomes assessed in the presence of
age and family income. Given that religion and caste are
also relevant to consumption patterns in India, these were
entered in the model(36,37). To check for robustness, we
also carried out multivariate linear regression analysis of
the predictors of weekly intake of traditional, mixed and
global/non-local foods and beverages. As an additional
analysis, the intake frequencies of fruit, GLV, non-GLV and
dairy were compared with those recommended under the
Dietary Guidelines of India(38).
Eight adolescents were excluded from the analyses: the
caregivers of ﬁve adolescents did not know or refused
to respond to questions about monthly family income
and three adolescents could not be interviewed after
the initial selection. The ﬁnal analytic sample was 399
participants. To generate population-representative results
of school-going adolescents in Vijayapura, survey weights
were constructed to adjust for survey design as the inverse
of the probability of selection. Data were analysed using
the statistical software package SAS version 9.2.

Results
Demographic and socio-economic characteristics
Adolescents in grades 8–12 were on average 14 years old;
53 % were boys, 80 % ascribed to the Hindu religion, 53 %
were classiﬁed as OBC and 72 % attended public schools
in Vijayapura (Table 1). The majority of adolescents
lived in permanent structure (pucca) homes (78 %) with
a separate room for cooking (86 %) and used gas or
electricity for cooking (80 %). The largest number were
from families in the second poorest income group (32·5 %)
with a monthly income of INR 5001–10 000 ($US 98–196 as
of April 2012).

Food consumption patterns
Overall, the foods and beverages that were most
frequently consumed by the adolescents were tea or
coffee (5·5 d/week), dairy (5·0 d/week), packaged foods
(4·8 d/week) and non-GLV (4·7 d/week) and the least
frequently consumed foods and beverages (≤1·0 d/week)
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Table 1 Demographic and socio-economic profile of school-going adolescents aged 13–16 years in Vijayapura, India (n 399)
Overall

Public school

Private school

Characteristic†

Mean

95 % CI

Mean

95 % CI

Mean

95 % CI

Age (years)‡
Boys
Religion
Hindu
Muslim
Others
Caste
General
Other Backward Caste
Scheduled Caste and Scheduled Tribe
Monthly family income (INR) ($US)§
<5000 (< $US 98)
5001–10 000 ($US 98–196)
10 001–20 000 ($US 196–392)
≥20 000 (≥$US 392)
Size of family‡
Type of house
Permanent structure (pucca)
Non-permanent structure (semi-pucca & kaccha)||
Separate room for cooking
Yes
No
Type of fuel used in family for cooking
Gas/LPG, electricity
Wood, kerosene

14·3
53·4

14·3, 14·5
48·0, 58·7

14·4
51·8

14·3, 14·6
44·9, 58·7

14·2*
57·7

14·1, 14·3
50·7, 64·3

79·5
17·3
3·2

74·8, 83·5
13·6, 21·8
1·9, 5·5

80·2
17·4
2·4

74·1, 85·2
12·7, 23·3
1·0, 5·7

77·5
17·2
5·3

71·0, 82·9
12·5, 23·3
2·9, 9·4

25·3
53·1
21·6

20·9, 30·3
47·7, 58·4
17·4, 26·9

25·9
50·7
23·4

20·3, 32·4
43·8, 57·6
18·1, 29·8

23·8
59·3
16·9

18·3, 30·3
52·2, 66·0
12·2, 22·9

15·2
32·5
25·6
26·7
5·3

11·6,
27·6,
21·2,
22·3,
5·0,

19·5
37·7
30·6
31·7
5·4

15·9
34·3
25·9
23·9
5·0

11·5,
28·0,
20·4,
18·4,
4·7,

13·2*
27·8
24·7
34·3
5·6*

9·0,
22·0,
19·1,
27·9,
5·2,

78·4
21·6

73·6, 82·5
17·4, 26·4

78·6
21·4

72·3, 83·7
16·3, 27·7

78·0
22·0

71·5, 83·4
16·6, 28·5

86·3
13·7

82·1, 89·7
10·3, 17·9

85·1
14·9

79·4, 89·4
10·6, 20·6

89·7
10·3

84·5, 93·3
6·7, 15·5

80·2
19·8

75·6, 84·1
15·9, 24·4

81·5
18·5

75·4, 86·3
13·7, 24·5

76·8
23·2

70·3, 82·2
17·8, 29·7

21·7
41·1
32·5
30·3
5·3

19·0
34·5
31·3
41·2
6·0

LPG, liquid petroleum gas.
Data were collected in January-April 2012.
*P <0·05.
†Data are presented as percentage and 95 % CI unless indicated otherwise.
‡Continuous variables are presented as mean and 95 % CI.
§$US 1 = 51·0 Indian Rupees (INR), April 2012.
||Kaccha house is a makeshift one wherein the roof and walls are made of mud or dried brick (organic materials). Semi-pucca house is also not a permanent
structure house, it lack columns and beams but is built with some cement.

were homemade sweets, ready-to-eat foods, nonvegetarian foods, fruit juices and carbonated beverages.
Compared with the Dietary Guidelines of India,
adolescents consumed fruit 51·4 %, GLV 45·7 %, non-GLV
32·9 % and dairy 28·6 % less frequently and energy-dense
foods more frequently than recommended.
The weekly consumption (d/week) of traditional, mixed
and global/non-local foods and beverages by adolescents
is given in Table 2. Among the traditional foods and
beverages, the more expensive ones, including fruit (5·0 v.
2·7 d/week; 58 % v. 18 % daily), dairy (5·7 v. 4·7 d/week;
85 % v. 74 % daily or several times per week), homemade
sweets (1·1 v. 0·4 d/week, 20 % v. 5·5 % daily or several
times per week) and fat added to prepared food (3·8 v.
2·0 d/week, 44 % v. 21 % daily), were more frequently
consumed by private-school students than by publicschool students. The relatively less expensive traditional
foods including tea or coffee (5·9 v. 4·4 d/week) and eggs
(2·0 v. 1·0 d/week) were more frequently consumed by
public-school students than by private-school students.
Girls reported signiﬁcantly more frequent consumption of
non-GLV (5·0 v. 4·3 d/week) and fat added to prepared
food (3·0 v. 2·1 d/week) than boys. Boys reported more
frequent consumption of eggs (2·0 v. 1·5 d/week; 42 % v.
29 % daily) than girls.
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Among the mixed foods and beverages, public-school
students had signiﬁcantly higher consumption of snack
foods (1·5 v. 0·8 d/week), street foods (1·3 v. 0·8 d/week)
and non-vegetarian foods (0·8 v. 0·2 d/week) than
private-school students, who had a signiﬁcantly higher
consumption of fruit juices (1·3 v. 0·8 d/week; 25 % v.
13 % daily). Boys reported signiﬁcantly more frequent
consumption of street foods (1·5 v. 0·9 d/week; 28 % v.
15 % few times per week) than girls. With regard to the
global/non-local foods and beverages, public-school
students had a signiﬁcantly higher consumption of
carbonated beverages (1·1 v. 0·4 d/week) compared
with private-school students and girls reported a
signiﬁcantly more frequent consumption of energy-dense
packaged global/non-local foods (5·1 v. 4·5 d/week) and
ready-to-eat foods (1·5 v. 0·8 d/week) than boys.
Differences in consumption of traditional, mixed and
global/non-local foods between private- and publicschool students and between boys and girls were robust
to controlling for age, income, caste and religion (Table 3).
Among traditional foods, non-GLV (OR = 0·55; 95 % CI
0·38, 0·81) were less likely to be consumed by boys than
girls. Boys were also less likely to add fat to food (OR =
0·49; 95 % CI 0·33, 0·71) than girls. Fruit (OR = 5·46;
95 % CI 3·50, 8·52), dairy (OR = 2·30; 95 % CI 1·41, 3·75),
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Table 2 Weekly consumption (d/week) of traditional, mixed and global/non-local foods and beverages among school-going adolescents
aged 13–16 years in Vijayapura, India (n 399)
Consumption (d/week)†
Overall
Food/beverage item
Traditional
GLV
Non-GLV
Fruit
Eggs
Dairy‡
Homemade Indian sweets
Extra fat added to prepared food§
Tea or coffee
Mixed
Fruit juices
Indian snacks||
Street foods¶
Non-vegetarian foods††
Global/non-local
Carbonated beverages
Packaged foods‡‡
Bakery products§§
Ready-to-eat foods||||

Public school (n 201)

Mean 95 % CI

Mean

Private school (n 198)

95 % CI

Mean

95 % CI

Boys (n 200)

Girls (n 199)

Mean 95 % CI Mean 95 % CI

3·8
4·7
3·4
1·8
5·0
0·6
2·5
5·5

3·5,
4·4,
3·1,
1·6,
4·7,
0·5,
2·2,
5·2,

4·0
4·9
3·6
2·0
5·3
0·7
2·8
5·7

3·8
4·6
2·7
2·0
4·7
0·4
2·0
5·9

3·5,
4·3,
2·4,
1·7,
4·3,
0·3,
1·7,
5·5,

4·1
4·9
3·1
2·3
5·1
0·6
2·4
6·2

3·8
4·9
5·0***
1·0***
5·7**
1·1***
3·8***
4·4***

3·4,
4·6,
4·7,
0·8,
5·3,
0·8,
3·4,
3·9,

4·0
5·2
5·4
1·2
6·0
1·3
4·2
4·8

3·8
4·3
3·3
2·0
5·0
0·7
2·1
5·4

3·5,
4·0,
2·9,
1·7,
4·6,
0·5,
1·7,
5·0,

4·1
4·7
3·6
2·3
5·4
0·8
2·5
5·8

3·8
5·0**
3·5
1·5*
4·9
0·6
3·0**
5·5

3·4,
4·7,
3·1,
1·2,
4·5,
0·4,
2·6,
5·1,

4·1
5·3
3·8
1·7
5·3
0·7
3·4
5·9

1·0
1·3
1·2
0·6

0·8,
1·1,
1·0,
0·5,

1·1
1·5
1·4
0·7

0·8
1·5
1·3
0·8

0·6,
1·2,
1·1,
0·6,

1·0
1·8
1·6
0·9

1·3**
0·8**
0·8*
0·2***

1·1,
0·6,
0·6,
0·1,

1·5
0·9
1·0
0·3

1·0
1·2
1·5
0·7

0·8,
1·0,
1·2,
0·5,

1·2
1·5
1·8
0·9

0·9
1·4
0·9**
0·5

0·7,
1·0,
0·7,
0·4,

1·1
1·7
1·1
0·7

0·9
4·8
2·5
1·2

0·7,
4·5,
2·2,
1·0,

1·1
5·0
2·7
1·3

1·1
4·9
2·6
1·1

0·8,
4·5,
2·2,
0·9,

1·3
5·3
3·0
1·4

0·4**
4·6
2·2
1·3

0·3,
4·2,
1·9,
1·1,

0·5
4·9
2·5
1·6

0·9
4·5
2·5
0·8

0·7,
4·1,
2·1,
0·6,

1·2
4·9
2·9
1·1

0·9
5·1*
2·4
1·5**

0·6,
4·8,
2·1,
1·2,

1·1
5·5
2·8
1·8

GLV, green leafy vegetables.
Data were collected in January–April 2012. Results are survey-adjusted. Differences in food consumption between private- and public-school students and
between boys and girls were tested using t tests.
*P < 0·05, **P < 0·01, ***P < 0·001.
†Weekly food consumption values are presented as mean and 95 % CI.
‡Dairy includes milk and milk products.
§‘Extra fat added to prepared food’ includes butter, ghee and oil added to prepared food.
||Indian snacks include chaats, chooda, etc.
¶Street foods include samosa, kachori, etc.
††Non-vegetarian foods include fish, poultry and mutton.
‡‡Packaged foods include biscuits, chips and chocolates.
§§Bakery products include bread, sandwiches, pizza, burgers and cakes.
||||Ready-to-eat foods include instant noodles, cereals, etc.

added fat (OR = 3·25; 95 % CI 2·13, 4·97) and homemade
sweets (OR = 2·57; 95 % CI 1·64, 4·01) were more likely to
be consumed by those attending private schools than
public schools. Alternatively, tea or coffee (OR = 0·28; 95 %
CI 0·17, 0·46) was more likely to be consumed by
those attending public schools than private schools. Eggs
were more likely to be frequently consumed by boys
(OR = 2·03; 95 % CI 1·39, 2·95), public-school students
(OR = 0·32; 95 % CI 0·21, 0·49) and younger adolescents
(OR = 0·81; 95 % CI 0·67, 0·98) than by girls, private-school
students and older adolescents, respectively.
With regard to the mixed foods, street foods (OR = 1·88;
95 % CI 1·28, 2·76) were more likely to be frequently
consumed by boys than girls. Non-vegetarian foods
(OR = 0·20; 95 % CI 0·11, 0·36) and Indian snacks
(OR = 0·64; 95 % CI 0·42, 0·99) were more likely to be
consumed and fruit juice (OR = 2·12; 95 % CI 1·39, 3·24)
was less likely to be consumed by public-schools
adolescents than by private-school adolescents. Among
global and non-local foods, ready-to-eat foods were more
likely to be consumed by private-school adolescents
(OR = 1·98; 95 % CI 1·29, 3·03), girls (OR = 0·46; 95 % CI
0·31, 0·68) and younger adolescents (OR = 0·71; 95 % CI
0·58, 0·87) than by public-school adolescents, boys and
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older adolescents, respectively. Private-school adolescents
(OR = 0·54; 95 % CI 0·33, 0·87) and those belonging to
the general caste (OR = 0·59; 95 % CI 0·35, 0·97) were
less likely to consume carbonated beverages than were
public-school adolescents and those belonging to OBC, ST
and SC, respectively. Boys (OR = 0·63; 95 % CI 0·43, 0·92)
and adolescents in higher-income households were less
likely to frequently consume packaged foods (OR = 0·62;
95 % CI 0·41, 0·96) than girls and those in lower-income
households, respectively. Results are consistent using
multivariate linear regression (see online supplementary
material, Supplemental Table 1).

Discussion
With urbanization and globalization, the access to,
preferences for and consumption of foods and beverages
may be changing in low- and middle-income countries.
The present study investigated adolescents’ consumption
patterns in a remote mid-size city in South India
and contextualized foods and beverages in three main
categories: traditional foods, mixed foods and global/
non-local foods. Overall, compared with dietary
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Table 3 Intakes of traditional, mixed and global/non-local foods and beverages (d/week) among adolescents aged 13–16 years in Vijayapura, India (n 399). OR ratios and 95 % CI from ordered
logistic regression models
Traditional foods
GLV
Variable

OR

95 % CI

Gender (ref. = Girl)
Boy
1·04
0·72, 1·50
School type (ref. = Public school)
Private
0·99
0·66, 1·50
Age (years)
0·96
0·79, 1·15
Monthly family income (ref. = <INR 20 000)†
≥INR 20 000
0·96
0·65, 1·51
Caste (ref. = OBC and SC and ST)
General
0·99
0·64, 1·52
Religion (ref. = Hindu)
Muslim and others 0·79
0·50, 1·25

Non-GLV
OR

95 % CI

Fruit
OR

0·55** 0·38, 0·81 0·88

95 % CI

Egg
OR

0·61, 1·27 2·03**

95 % CI
1·39, 2·95

Dairy
OR

Added fat

95 % CI

OR

1·02

0·68, 1·53

0·49**

Variable

OR

95 % CI

Gender (ref. = Girl)
Boy
1·34
0·88, 2·04
School type (ref. = Public school)
Private school
0·20*** 0·11, 0·36
Age (years)
0·93
0·75, 1·14
Monthly family income (ref. = <INR 20 000)†
≥INR 20 000
1·03
0·64, 1·66
Caste (ref. = OBC and SC and ST)
General
1·11
0·68, 1·80
Religion (ref. = Hindu)
Muslim and others 1·44
0·86, 2·42

OR

0·33, 0·71 1·05

95 % CI

Tea/coffee
OR

0·69, 1·59 1·11

95 % CI
0·69, 1·79

1·30
0·93

0·84, 1·99 5·46*** 3·50, 8·52 0·32*** 0·21, 0·49
0·77, 1·12 0·89
0·74, 1·08 0·81* 0·67, 0·98

2·30**
1·07

1·41, 3·75
0·87, 1·31

3·25*** 2·13, 4·97 2·57*** 1·64, 4·01 0·28*** 0·17, 0·46
1·07
0·89, 1·30 0·96
0·78, 1·19 0·79
0·62, 1·01

1·26

0·82, 1·96 1·33

0·87, 2·03 0·88

0·58, 1·34

0·90

0·57, 1·42

1·04

0·68, 1·60 0·93

0·57, 1·49 1·30

0·75, 2·27

1·32

0·84, 2·07 1·37

0·89, 2·13 1·21

0·78, 1·86

1·12

0·69, 1·80

0·79

0·50, 1·23 0·97

0·59, 1·58 0·97

0·56, 1·70

0·77

0·48, 1·24 0·81

0·51, 1·29 0·90

0·56, 1·43

0·70

0·43, 1·15

1·16

0·72, 1·85 0·79

0·46, 1·35 1·14

0·62, 2·09

Mixed foods
Non-vegetarian foods

95 % CI

Homemade sweets

Indian snacks

Global/non-local foods

Street foods

OR

95 % CI

OR

1·13

0·77, 1·64 1·88**

95 % CI

Fruit juices
OR

1·28, 2·76 1·06

95 % CI
0·72, 1·57

Carbonated beverages
OR

95 % CI

Packaged foods
OR

95 % CI

Bakery products
OR

95 % CI

Ready-to-eat foods
OR

95 % CI

1·03

0·69, 1·56

0·63*

0·43, 0·92 1·04

0·71, 1·50 0·46**

0·31, 0·68

0·64** 0·42, 0·99 0·70
0·94 0·78, 1·14 1·13

0·46, 1·09 2·12*** 1·39, 3·24
0·94, 1·37 0·81* 0·67, 0·99

0·54**
0·92

0·33, 0·87
0·75, 1·13

0·80
0·92

0·53, 1·23 0·86
0·75, 1·11 0·95

0·58, 1·29 1·98**
0·80, 1·14 0·71**

1·29, 3·03
0·58, 0·87

1·13

0·52, 1·23 1·13

0·73, 1·74 1·03

0·66, 1·60

0·98

0·61, 1·57

0·62*

0·41, 0·96 0·94

0·62, 1·41 1·24

0·80, 1·92

0·81

0·52, 1·23 0·64

0·41, 1·01 1·01

0·64, 1·60

0·59*

0·35, 0·97

1·12

0·71, 1·75 1·27

0·83, 1·93 1·17

0·74, 1·84

0·90

0·56, 1·44 1·22

0·76, 1·95 0·95

0·58, 1·56

0·90

0·54, 1·50

1·43*

0·87, 2·35 0·97

0·62, 1·52 1·21

0·74, 1·98

NI Shaikh et al.

GLV, green leafy vegetables; ref., reference category; OBC, Other Backward Caste; ST, Scheduled Tribe; SC, Scheduled Caste.
Data were collected in January–April 2012. Results are survey-adjusted.
*P < 0·05, **P < 0·01, ***P < 0·001.
†$US 1 = 51·0 Indian Rupees (INR), April 2012. Family income was asked over a month.
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guidelines, adolescents consumed energy-dense foods
more frequently than recommended and consumed
fruit, GLV, non-GLV and dairy less frequently than
recommended(38). Adolescents’ exposure to global,
non-local and traditional foods is showing resemblance to
levels reported in urban areas. Still, dietary quality seems
to be better in this remote mid-sized city than in Indian
metropoles, with moderate intakes of GLV, fruits and dairy
(~3·5–4 d/week) and low intake of homemade sweets
(~0·6–2 d/week)(26,27,39).
The Dietary Guidelines of India recommend daily intake
of GLV and fruits(38) while the WHO recommends a daily
intake of 400 g of fruits and vegetables to prevent chronic
diseases and micronutrient deﬁciencies(40). In our study,
only 29 % ate GLV and fruits daily while 10 % did
so less than once monthly or not at all. A study in two Indian
cities showed that all adolescents aged 12–14 years consumed GLV at least once weekly and those in the higher
socio-economic group consumed GLV almost daily(26), so
our population may be better off. Studies worldwide,
including in India, have reported low fruit and vegetable
intakes among adolescents from low-income households(26,41). Data from across thirty-ﬁve countries indicated
that adolescents ate fruit on average 2·8–5·0 d/week, vegetables 2·4–5·5 d/week and sweets 2·6–5·0 d/week(42).
In comparison, Vijayapura adolescents had less frequent
consumption of fruit (0·8 to 6 d/week) and sweets (0·6 to
1·8 d/week) but similar frequency of GLV (1·5 to
6·2 d/week) and non-GLV (2·4 to 7·0 d/week). The
majority of adolescents (91 %) in our study consumed
homemade sweets less than once weekly, contrary to
recent reports of increasing consumption of sweets among
children and adolescents in Asia(39,43). The infrequent
weekly intake of homemade sweets may be due to their
high cost and the traditional practice of making them
mainly during festivals or special family occasions such as
weddings.
In our study, the more frequent consumption of
processed global/non-local foods among public-school
students than among private-school students may be
explained by the availability of low-cost versions of
branded processed foods, produced to cater to lowincome groups and to ﬁt local tastes(22). These unregulated
cheaper and often lower-quality foods could worsen
nutritionally poor diets(22). Our ﬁndings align with reports
from urban areas that biscuits and salted snacks are being
eaten more over the past two decades and that low-cost
fried and processed foods are a key feature of the nutrition
transition in India(4,44,45). Frequent consumption of
processed foods has been reported to be associated with
nutrition-related non-communicable diseases among
adolescents(22,45,46). Contrary to reports of increasing
consumption of carbonated beverages documented
among adolescents in Asia in the past few decades(39,43),
the majority of adolescents (85 %) in our study consumed
carbonated beverages less than once weekly. The low
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consumption of carbonated beverages may be due to their
relatively higher cost (e.g. 200 ml Pepsi at INR 8 and
500 ml Pepsi at INR 20) when compared with the ready
availability of cheaper alternatives for ≤INR 5 such as juice
on street carts, ice candy, biscuit, chips, etc. that adolescents could purchase.
Food prices in relation to family income can affect a
family’s purchasing decisions. In our study, traditional but
expensive foods including fruits, dairy, added fat and
homemade sweets were more frequently consumed by
private- than public-school adolescents. The National
Family Health Surveys (NFHS 2)(47) and a study in
Hyderabad, India(48) both reported higher intakes of milk
and fruits among children of higher income groups. In our
study, 41 % of adolescents attending public schools but
only 22 % of those attending private schools consumed
eggs daily or a few times weekly. Eggs (raw and boiled)
are sold mainly on street carts placed outside centrally
located public schools and markets in the city for INR 5–6
($US 0.07–0.09) each (as of April 2012) that make them
accessible to public-school students. The intake of eggs
may be also be driven by religion or caste. Although eggs
are often not consumed by some religious groups (e.g.
Jains)(36), we did not ﬁnd signiﬁcant differences in egg
intake by religion or caste. Adolescents drank tea and
coffee frequently (~5 d/week), with 82 % of public-school
adolescents and 60 % of private-school adolescents
consuming daily. Only 63 % of adolescents consumed
dairy daily and 22 % had dairy less than once weekly.
Drinking tea or coffee cooked with milk does not provide
the same nutritional beneﬁts as consuming milk, known to
be rich in protein and calcium. Drinking tea or coffee
instead of milk is likely a result of cultural norms and the
high cost of milk (INR 30–40 per litre as of April 2012),
which could explain higher tea or coffee intake by publicthan private-school adolescents.
In addition to food prices, religion, caste and gender
norms are also relevant to consumption patterns in India.
For the majority of people in India, particularly those
of Hindu religion, food habits are driven by religious
vegetarianism(36,37). With increasing incomes, studies have
reported increased intake of animal-source foods(3,49).
In addition, for much of history, people may have liked to
eat non-vegetarian foods but were effectively vegetarian
because of lack of access. In our study, public-school
adolescents more frequently consumed non-vegetarian
foods, Indian snacks and street foods compared
with private-school adolescents after accounting for age,
gender, caste and religion. More frequent intake of nonvegetarian foods among public- than private-school adolescents in our study, as also reported in Hyderabad(26),
could be an indicator of changing food access and norms
reﬂecting globalizing diets. More frequent egg and street
food consumption by boys may be a result of gender and
cultural norms that allow boys more access to foods
believed to be strength-building, like eggs and meat, and
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to be away from home or outdoors more than girls. The
cultural norms and religious taboos around eating eggs and
meat may also be a barrier for girls more than for boys.
Our study has some limitations. Dietary assessment
methods, including FFQ, may be limited by children’s
inadequate knowledge of and difﬁculty in estimating the
foods they consume(50). Still, by age 8–10 years, children
can report their food intake as reliably as their parents(50).
Furthermore, minimal food recall difﬁculty is expected, as
a weekly, not monthly or yearly, FFQ was used. There
may be gender differences in perceiving or reporting food
consumption. For example, boys may under-report adding
fat to food because cultural norms have mothers in traditional Indian households typically serving children’s food.
Mothers would add extra fat to food while serving but may
also follow this practice more so for boys than girls. More
frequently adding fat to food among girls than boys could
also be explained by the belief that consuming ghee will
help girls build strength to sustain future childbirth. Another
consideration is that our FFQ used only sixteen food groups
and did not explicitly ask about some major food groups
such as pulses and grains. The FFQ was designed to capture
prominent traditional and global foods, and so was well
suited to address the research topic of the study.
The current study presents several strengths and
contributions. While many studies from India have
focused on urban areas, our research was in a prototype
remote city that is traditionally underdeveloped but
undergoing urbanization and experiencing new exposure
to non-local and global trends. This setting is particularly
well suited to investigate adolescents’ dietary patterns in a
globalizing context. Our sample was representative of
school-going adolescents from across the socio-economic
spectrum in this setting. We have also proposed a way of
categorizing foods and beverages as traditional, mixed and
global/non-local that contextualizes the components of a
diet in terms of the nutrition transition. Lastly, our study
quantiﬁed differences in consumption according to gender,
school type attended, and access to foods and beverages.

Supplementary material

Conclusions

To view supplementary material for this article, please visit
http://dx.doi.org/10.1017/S1368980016001087

Adolescents’ eating patterns in a globalizing Indian city
reﬂect a combination of global/non-local and traditional
foods, access and preferences. Adolescents’ exposure to
global, non-local and traditional foods is beginning
to mirror urban levels reported in more metropolitan
areas. Girls reported more frequent consumption of
energy-dense traditional, mixed, and global or non-local
foods and boys reported more frequent consumption of
eggs and street foods. As global and non-local foods
continue to emerge but have not yet overwhelmed
the local culture in rural and urbanizing communities in
low- and middle-income countries, it may be possible to
intervene at this stage to promote healthy eating
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behaviours among the youth. An important direction for
future research will be to understand emerging dietary
patterns and preferences that can inform efforts to promote dietary diversity and healthful food consumption.

Acknowledgements
Acknowledgements: The authors thank Dr M.C. Yadavannavar at BLDE University for his assistance with data
collection, Dr Veena Algur for her assistance with translation of study materials, and the adolescents and their
families for participation in this study. Financial support:
The study described was supported by the Eunice Kennedy Shriver National Institute of Child Health & Human
Development (award number 3D43HD065249-03S1). N.S.
was supported by the Fogarty International Center at the
National Institutes of Health (award number 1-R25
TW009337-01). The Eunice Kennedy Shriver National
Institute of Child Health & Human Development had
no role in the design, analysis or writing of this article.
Disclosure: The content is solely the responsibility of the
authors and does not necessarily represent the ofﬁcial
views of the Eunice Kennedy Shriver National Institute of
Child Health & Human Development. Conﬂict of interest:
None. Authorship: N.I.S. and S.A.C. formulated the
research question; N.I.S., S.H., S.S.P. and S.A.C. designed
the study; S.S.P. and S.A.C. carried it out; N.I.S. analysed the
data, with interpretative input from all authors; N.I.S. drafted
the manuscript; all authors helped to revise the manuscript
and approved the ﬁnal version. Ethics of human subject
participation: The Institutional Ethical Committees at BLDE
University, Vijayapura and at the Center for Chronic Disease
Control, New Delhi approved the study and the Institutional
Review Board at Emory University, Atlanta, GA approved
the secondary data analysis.

References
1. Shetty P (2013) Nutrition transition and its health outcomes.
Indian J Pediatr 80, Suppl. 1, S21–S27.
2. Popkin BM, Horton S, Kim S et al. (2001) Trends in
diet, nutritional status, and diet-related noncommunicable
diseases in China and India: the economic costs of the
nutrition transition. Nutr Rev 59, 379–390.
3. Vaz M, Yusuf S, Bharathi AV et al. (2005) The nutrition
transition in India. S Afr J Clin Nutr 18, 198–201.
4. Misra A, Singhal N, Sivakumar B et al. (2011) Nutrition
transition in India: secular trends in dietary intake and their
relationship to diet-related non-communicable diseases.
J Diabetes 3, 278–292.

Going global: adolescents’ eating patterns
5. Kapil U & Sachdev HP (2012) Urgent need to orient public
health response to rapid nutrition transition. Indian J
Community Med 37, 207–210.
6. Monteiro CA, Conde WL & Popkin BM (2004) The burden of
disease from undernutrition and overnutrition in countries
undergoing rapid nutrition transition: a view from Brazil.
Am J Public Health 94, 433–434.
7. Popkin BM (2006) Global nutrition dynamics: the world is
shifting rapidly toward a diet linked with noncommunicable
diseases. Am J Clin Nutr 84, 289–298.
8. Singh PN, Arthur KN, Orlich MJ et al. (2014) Global
epidemiology of obesity, vegetarian dietary patterns, and
noncommunicable disease in Asian Indians. Am J Clin Nutr
100, Suppl. 1, 359S–364S.
9. Popkin BM (2002) An overview on the nutrition transition
and its health implications: the Bellagio meeting. Public
Health Nutr 5, 93–103.
10. Gupta R, Gupta VP, Sarna M et al. (2003) Serial epidemiological
surveys in an urban Indian population demonstrate increasing
coronary risk factors among the lower socioeconomic strata.
J Assoc Physicians India 51, 470–477.
11. Tzioumis E & Adair LS (2014) Childhood dual burden of
under- and overnutrition in low- and middle-income
countries: a critical review. Food Nutr Bull 35, 230–243.
12. Joshi R, Cardona M, Iyengar S et al. (2006) Chronic diseases
now a leading cause of death in rural India – mortality
data from the Andhra Pradesh Rural Health Initiative. Int J
Epidemiol 35, 1522–1529.
13. Anjana RM, Pradeepa R, Deepa M et al. (2011) Prevalence of
diabetes and prediabetes (impaired fasting glucose and/or
impaired glucose tolerance) in urban and rural India: phase I
results of the Indian Council of Medical Research–INdia
DIABetes (ICMR-INDIAB) study. Diabetologia 54, 3022–3027.
14. Patel SA, Narayan KM & Cunningham SA (2015) Unhealthy
weight among children and adults in India: urbanicity
and the crossover in underweight and overweight. Ann
Epidemiol 25, 336–341 e2.
15. UNICEF (2011) The State of the World’s Children 2011. New
York: UNICEF.
16. Parraga IM (1990) Determinants of food consumption. J Am
Diet Assoc 90, 661–663.
17. Spear BA (2002) Adolescent growth and development. J Am
Diet Assoc 102, 3 Suppl., S23–S29.
18. Dasen P (2000) Rapid social change and the turmoil
of adolescence: a cross-cultural perspective. Int J Group
Tensions 29, 17–49.
19. Zollo P (1995) Talking to teens. Am Demogr 17, 22–39.
20. Chopra M, Galbraith S & Darnton-Hill I (2002) A global
response to a global problem: the epidemic of overnutrition.
Bull World Health Organ 80, 952–958.
21. Salvy SJ, de la Haye K, Bowker JC et al. (2012) Inﬂuence of
peers and friends on children’s and adolescents’ eating and
activity behaviors. Physiol Behav 106, 369–378.
22. Pingali PK & Khwaja Y (2004) Globalisation of Indian diets
and the transformation of food supply systems. Inaugural
Keynote Address to the 17th Annual Conference of the
Indian Society of Agricultural Marketing, held in Hyderabad,
5–7 February 2004. http://www.eldis.org/vﬁle/upload/1/
document/0708/doc15357.pdf (accessed April 2016).
23. Hannerz U (1996) Transnational Connections: Culture,
People, Places. London/New York: Routledge.
24. Popkin BM (1999) Urbanization, lifestyle changes and the
nutrition transition. World Dev 27, 1905–1916.
25. Swaminathan S, Thomas T, Kurpad AV et al. (2007) Dietary
patterns in urban school children in South India. Indian
Pediatr 44, 593–596.
26. Vijayapushpam T, Menon KK, Raghunatha Rao D et al.
(2003) A qualitative assessment of nutrition knowledge
levels and dietary intake of schoolchildren in Hyderabad.
Public Health Nutr 6, 683–688.

https://doi.org/10.1017/S1368980016001087 Published online by Cambridge University Press

2807
27. Kotecha PV, Patel SV, Baxi RK et al. (2013) Dietary pattern
of schoolgoing adolescents in urban Baroda, India. J Health
Popul Nutr 31, 490–496.
28. Venkaiah K, Damayanti K, Nayak MU et al. (2002) Diet and
nutritional status of rural adolescents in India. Eur J Clin
Nutr 56, 1119–1125.
29. Stigler MH, Arora M, Dhavan P et al. (2011) Weight-related
concerns and weight-control behaviors among overweight
adolescents in Delhi, India: a cross-sectional study. Int J
Behav Nutr Phys Act 8, 9.
30. Gulati S, Misra A, Colles SL et al. (2013) Dietary intakes and
familial correlates of overweight/obesity: a four-cities study
in India. Ann Nutr Metab 62, 279–290.
31. Jatrana S (2003) Explaining Gender Disparity in Child Health in
Haryana State of India. Singapore: Asian Metacenter for
Population and Sustainable Development Analysis.
32. Arokiasamy P & Pradhan J (2006) Gender bias against
female children in India: regional differences and their
implications for MDGs. Paper presented at the 2006 Annual
Meeting of the Population Association of America, Los
Angeles, California, March 30–April 1, 2006. http://www.
popline.org/node/192107 (accessed April 2016).
33. Agarwal B (1994) Gender, resistance and land: interlinked
struggles over resources and meanings in South Asia.
J Peasant Stud 22, 81–125.
34. Government of India, Ministry of Micro Small and Medium
Enterprises (2011) Brief Industrial Proﬁle of Bijapur
District. Bijapur: Government of Karnataka.
35. Hoeﬂing A & Strack F (2010) Hunger induced changes in
food choice. When beggars cannot be choosers even if they
are allowed to choose. Appetite 54, 603–606.
36. Plüss C (2005) Constructing globalized ethnicity: migrants
from India in Hong Kong. Int Sociol 20, 201–224.
37. Davidson JA (2003) World religions and the vegetarian diet.
J Adventist Theol Soc 14, 114–130.
38. Indian Council of Medical Research (2011) Dietary Guildelines
for Indians, 2nd ed. Hyderabad: National Institute of Nutrition.
39. Rao DR, Vijayapushpam T, Subba Rao GM et al. (2007)
Dietary habits and effect of two different educational tools
on nutrition knowledge of school going adolescent girls in
Hyderabad, India. Eur J Clin Nutr 61, 1081–1085.
40. World Health Organization (2003) Diet, Nutrition and the Prevention of Chronic Diseases. Joint FAO/WHO Expert Consultation. WHO Technical Report Series no. 916. Geneva: WHO.
41. Woodward DR (1986) What inﬂuences adolescent food
intakes? Hum Nutr Appl Nutr 40, 185–194.
42. Vereecken CA, De Henauw S & Maes L (2005) Adolescents’
food habits: results of the Health Behaviour in School-aged
Children survey. Br J Nutr 94, 423–431.
43. Shaw AM & Mehrotra N (1993) A study of consumer attitude
towards processed foods. Indian Food Ind 47, 29–41.
44. Gupta N, Shah P, Goel K et al. (2010) Imbalanced dietary
proﬁle, anthropometry, and lipids in urban Asian Indian
adolescents and young adults. J Am Coll Nutr 29, 81–91.
45. Baker P & Friel S (2014) Processed foods and the nutrition
transition: evidence from Asia. Obes Rev 15, 564–577.
46. Misra A, Shah P, Goel K et al. (2011) The high burden of obesity
and abdominal obesity in urban Indian schoolchildren: a multicentric study of 38,296 children. Ann Nutr Metab 58, 203–211.
47. Grifﬁths PL & Bentley ME (2011) The nutrition transition is
underway in India. J Nutr 131, 2692–2700.
48. Thimmayamma BS, Satyanarayana K, Rao K et al. (1973) The
effect of socio-economic differences on the dietary intake of
urban population in Hyderabad. Indian J Nutr Diet 10, 8.
49. Eckhardt GM & Mahi H (2012) Globalization, consumer
tensions, and the shaping of consumer culture in India.
J Macromark 32, 280–294.
50. Livingstone MB, Robson PJ & Wallace JM (2004) Issues
in dietary intake assessment of children and adolescents.
Br J Nutr 92, Suppl. 2, S213–S222.

