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Abstract

Objective: To determine the factors associated with sugar-sweetened soft drink
consumption in adolescents from Sri Lanka.
Design: A cross-sectional study where the data were collected by means of a
self-administered questionnaire.
Setting: Government, private and international schools in the Colombo district of
Sri Lanka.
Subjects: Adolescents aged 17 years attending sixty-five schools.
Results: Overall 82% consumed sugar-sweetened soft drinks once weekly or more
often, while 77% and 48% consumed sugar-sweetened carbonated drinks and
sugar-sweetened fruit drinks once weekly or more often. Being a boy (OR 5 1?44;
95% CI 1?02, 2?03), attending a private/international school (OR 5 4?12; 95% CI
1?94, 8?75), mother’s level of education (OR 5 1?53; 95% CI 1?03, 2?28) and father’s
occupation (middle level: OR 5 2?39; 95% CI 1?63, 3?52; upper level: OR 5 2?48;
95% CI 1?35, 4?56) were independently associated with the consumption of sugar-
sweetened soft drinks.
Conclusions: The majority of adolescents in this sample consumed sugar-sweetened
beverages once weekly or more often. It was evident that some sociodemographic
factors were associated with the consumption of these drinks.
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Evidence indicates that the consumption of soft drinks is

increasing worldwide. Compared with 2009, the global

consumption of soft drinks increased by 4 % in 2010 with

a per capita consumption of 81 litres. The highest growth

in the soft drinks market in the year 2010 was observed in

Asia, with India and China reporting growth rates of 16 %

and 14 % respectively(1).

Soft drink consumption varies according to age, and

particularly the consumption of sugar-sweetened carbon-

ated beverages is highest during adolescence(2). Wang

et al.(3) reported that on any given day, 84 % of American

adolescents consume sugar-sweetened beverages and

the average intake is 30 oz/d. Bere et al.(4) found that 63 %

of Norwegian adolescents consume sugar-sweetened

carbonated soft drinks twice weekly or more. Owing to

their high content of added sugar, soft drinks contribute

a significant proportion of the daily energy intake in

adolescents. It has been reported that sweetened soft

drinks accounted for 13 % of the daily energy intake in

American adolescents and of this 55 % came from sugar-

sweetened carbonated drinks(3).

Consumption of sugar-sweetened beverages has detri-

mental effects on the general health and oral health of

adolescents. A systematic review on the intake of sugar-

sweetened beverages and weight gain provided strong

evidence for the independent role of sugar-sweetened

beverage consumption, particularly sugar-sweetened

carbonated drinks, in promoting weight gain and obesity

in children and adolescents(5). Moreover, the consump-

tion of sugar-sweetened soft drinks is strongly associated

with dental caries(6), while the consumption of carbon-

ated beverages is considered a risk factor for dental ero-

sion(7).

Many researchers have assessed the determinants of soft

drink consumption in adolescents. However, it is note-

worthy that these studies have been confined mainly to the

developed countries. Although there is evidence to indicate

that soft drink consumption is growing in Asian countries

such as India(8), there is a paucity of information related

the determinants of soft drink consumption in Asian ado-

lescents. Therefore the aim of the present study was to

determine the factors associated with consumption of sugar-

sweetened soft drinks in adolescents from Sri Lanka.

Methods

The present study was a component of a broader study

on the prevalence and risk indicators for tooth wear in

17-year-olds in Sri Lanka. It has been mentioned in studies
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of tooth wear that it is relevant to select the late teen

group because the aetiological agents of tooth wear have

then had sufficient time to act on the dentition(9). This

was the reason for selecting 17-year-olds as the study

population. Ethical approval for the study was obtained

from the Ethical Review Committee of the Faculty of

Medicine, University of Colombo. Permission to conduct

the study was obtained from the Provincial Director of

Education and the principals of the respective schools.

Written informed consent was obtained from the students

and their parents. The methodology and results pertain-

ing to the factors associated with soft drink consumption

are described herein.

The target group of the present study was 17-year-old

students attending government, private and international

schools in the Colombo district of Sri Lanka. The formula

for estimating a population proportion with absolute

precision was used to calculate the sample size. A review

of the literature indicated that there were no data on

the prevalence of tooth wear for Sri Lanka. Therefore to

calculate the sample size, the prevalence was considered

as 50%. When the expected population proportion is

unknown, the safest choice for population proportion is

considered to be 50%(10). Accordingly, the minimum

sample size required for the present study using a pre-

valence of 50% at the confidence interval of 95% and

accepting a sampling error of 5% was 384. A two-stage

cluster sampling technique combined with the probability

proportional to size technique was used to select the

sample. As the cluster sampling technique was used it was

necessary to take into account the design effect, which was

considered as 2 for the present study. After compensating

for the design effect and for non-responses, the minimum

sample size required was 998. Milosevic et al.(9) have stated

that in studies of tooth wear it is necessary to include large

sample numbers to capture sufficient numbers of cases for

extensive analysis. Taking into account the logistics and

time available it was decided to include 1200 students in

the present study.

The sample was selected in two stages. Students who

had had their 17th but not their 18th birthday were in the

12th grade class. The average size of the class (fifteen

students) was considered as the cluster size and accord-

ingly eighty clusters were necessary to obtain the sample

(1200/15 5 80). In the first stage of sampling, the sampling

unit was the school and the eighty clusters were identified

from fifty-one, eleven and three government, private and

international schools, respectively, according to the prob-

ability proportional to size technique. The probability

proportional to size technique allows each government,

private and international school to be selected according to

the proportion of students in those schools. In the second

stage fifteen students who satisfied the age criterion were

randomly selected from each cluster. Those students

residing outside the Colombo district and who were foreign

nationals were excluded from the sample.

Data were collected by means of a validated, pre-tested,

self-administered questionnaire. The expert opinion of

consultants in public health/restorative dentistry was

sought when developing the questionnaire. The draft

questionnaire was reviewed by the consultants and mod-

ifications were made based on their recommendations.

This process assured content validity. The construct

validity was assessed by determining the agreement

between responses to questions that assessed a similar

construct. The reliability of the questionnaire was assessed

by the test–retest method. To test the reliability ten students

were asked to complete the questionnaire at two different

points in time. The questionnaire was pre-tested among

fifty 17-year-old students from a different district to prevent

contamination of the study sample. Modifications to the

questionnaire were made based on the results of the

pre-test. Consumption of soft drinks was assessed

according to the frequency of consumption and recorded

on a 7-point scale: daily, once in 2 d, once in 3 d, once in

4–6d, once a week, less than once a week and never. In

the Sri Lankan context soft drinks include: (i) carbonated

drinks, (ii) natural fruit juices, (iii) sugar-sweetened fruit

drinks such as squashes and cordials and (iv) sports drinks,

where carbonated drinks and sugar-sweetened fruit drinks

such as squashes and cordials are considered as sugar-

sweetened soft drinks. The questionnaire was adminis-

tered in the classroom and in the presence of the first

author, which enabled the students to clarify any doubts.

The SPSS statistical software package version 13?0

(SPSS Inc., Chicago, IL, USA) was used for data analysis.

Although the frequency of consumption was recorded on

a 7-point scale, the numbers in certain categories were

low. Therefore for the purpose of analysis, the frequency

of consumption of all soft drinks excluding sports drinks

was categorized into two groups: (i) less than once

weekly and (ii) once weekly or more often. The latter

group included those who consumed soft drinks daily as

well. Those who stated that they never consumed soft

drinks were excluded from the analysis. The x2 test was

used to determine the associations between categorical

variables. Having checked for multi-collinearity, those

variables that were significantly associated (P , 0?05

level) with the frequency of sugar-sweetened soft drink

consumption in the bivariate analysis were included in a

binary multiple logistic regression (forward conditional)

model to determine the independent associations with

the dependent variable (frequency of sugar-sweetened

soft drink consumption).

Results

Of the 1200 students selected to be included in the sample,

seventy-seven declined to participate which gave an overall

response rate of 93?6%. There was a slight preponderance

of girls (53%) in the sample. The majority of the sample
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attended government schools (82%) while 14% and 4%

attend private and international schools, respectively.

The frequency of soft drink consumption is given in

Table 1. Overall nearly 82% consumed sugar-sweetened

soft drinks once weekly or more often and of these 2%

were daily consumers. Seventy-seven per cent and 48%

respectively consumed sugar-sweetened carbonated drinks

and sugar-sweetened fruit drinks once weekly or more

often. Consumption of sports drinks was very low; only 5%

reported that they consumed these drinks. Consumption of

sports drinks was associated with engaging in exercise

at least three times weekly. Also, a significantly higher

percentage of boys participated in sports and exercise

than girls (results not shown). Nearly 53% stated that

they consumed natural fruit juice once weekly or more

often. Bivariate analysis revealed that sugar-sweetened soft

drink consumption was associated with gender, father’s

occupation, mother’s level of education, type of school

attended and engaging in regular exercise (Table 2).

Table 3 shows the factors that were independently asso-

ciated with the consumption of sugar-sweetened soft drinks

once weekly or more often. Being a boy (OR 5 1?44; 95%

CI 1?02, 2?03), attending a private/international school

(OR 5 4?12; 95% CI 1?94, 8?75), mother’s level of education

(OR 5 1?53; 95% CI 1?03, 2?28) and father’s occupation

(middle level: OR 5 2?39; 95% CI 1?63, 3?52; upper level:

OR 5 2?48; 95% CI 1?35, 4?56) were associated with the

consumption of these drinks.

Discussion

To the best of knowledge, the present study is the first to

assess soft drink consumption in Sri Lankan adolescents.

Table 1 Frequency of soft drink consumption: adolescents aged 17 years, Colombo district of Sri Lanka

Never Once weekly or more Less than once weekly

Type of soft drink n % n % n %

Any sugar-sweetened drinks (n 1123) 1 0?1 915 81?5 207 18?4
Sugar-sweetened carbonated drinks (n 1123) 1 0?1 865 77?0 257 22?9
Sugar-sweetened fruit drinks (n 943) 20 2?2 457 48?4 466 49?4

Natural fruit juices (n 978) 42 4?3 516 52?7 420 43?0

Table 2 Associations between sugar-sweetened soft drink consumption and selected variables: adolescents aged 17 years, Colombo
district of Sri Lanka

Sweetened soft drink consumption

Less than once weekly Once weekly or more*

Variable n % n % P

Gender 0?004
Girls (n 592) 128 21?6 464 78?4
Boys (n 530) 79 14?9 451 85?1

Ethnicity 0?36
Sinhala (n 910) 175 19?2 735 80?8
Tamil (n 111) 18 16?2 93 83?8
Moor (n 100) 14 14?0 86 86?0

Father’s occupation- ,0?001
Lower (n 237) 87 36?7 150 63?3
Middle (n 606) 86 14?2 520 85?8
Upper (n 143) 18 12?6 125 87?4

Mother’s education (years) ,0?001
#10 (n 608) 142 23?4 466 76?6
.10 (n 428) 48 11?2 380 88?8

Type of school ,0?001
Government (n 925) 198 21?4 727 78?6
Private/international (n 197) 9 4?6 188 95?4

Engages in regular sports activities 0?80
Yes (n 76) 13 17?1 63 82?9
No (n 1013) 185 18?3 828 81?7

Does regular exercise 0?05
Yes (n 192) 26 13?5 166 86?5
No (n 921) 179 19?4 742 80?6

*Includes daily consumers as well.
-Father’s occupation: lower 5 unskilled/skilled labour, low-level business categories; middle 5 clerical, technical, middle-level business categories; upper 5

professional, managerial, upper-level business categories.
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Consumption patterns with regard to four types of soft

drinks were assessed: carbonated drinks, natural fruit

juices, sugar-sweetened fruit drinks such as squashes/

cordials and sports drinks. The majority of adolescents

(82%) consumed sugar-sweetened soft drinks once

weekly or more often, but only 2% consumed these

drinks daily. The latter figure is considerably lower than

what has been reported for adolescents from other

developing countries. It has been reported that 7–17%

of Chinese adolescents(11) and 24% of Palestinian adole-

scents consume soft drinks daily(12).

Sugar-sweetened carbonated drinks were the most

common type of drink consumed by the students in our

study, with 77% indicating that they consumed these

drinks once weekly or more often. Recent studies con-

ducted in other developing countries also indicate that

the consumption of sugar-sweetened carbonated drinks

is high among adolescents. It has been reported that

48% of adolescent girls in Hyderabad, India consume

sugar-sweetened carbonated drinks 1–2 times per

week(13). In fact, the above data indicate that the frequency

of consumption of sugar-sweetened carbonated drinks

among adolescents in developing countries is comparable

to that of adolescents from developed societies. According

to Grimm et al.(14) 86% of American adolescents consume

sweetened-carbonated soft drinks once weekly or more,

while 63% of Norwegian adolescents consume the same

twice weekly or more according to Bere et al.(4). Like in

many developing countries, carbonated drinks are avail-

able even in the most remote areas of Sri Lanka. Moreover

aggressive advertising campaigns are carried out through-

out the country, particularly by multinational soft drink

companies, to promote their consumption. It may be that

the above factors are associated with the consumption of

sugar-sweetened carbonated drinks in Sri Lanka. None

of the students in the present study consumed diet carbon-

ated drinks. On the other hand, 27% of Norwegian

adolescents(4) and 15% of American 8–13-year-olds(14)

reported consumption of diet carbonated drinks. Diet soft

drinks are available in only a few supermarkets in the

urban areas of Sri Lanka and unlike the regular varieties,

their consumption is not promoted by soft drink compa-

nies. Therefore many may not be aware of the avail-

ability of diet carbonated drinks. This may be a plausible

explanation why diet drinks are not popular in Sri Lanka.

Taylor et al.(8) reported that only 34% of outlets they

surveyed in Delhi, India sold diet Pepsi and Coca Cola and

those outlets were mainly in the affluent areas, whereas in

London all outlets surveyed stocked both varieties of Pepsi

and Coca Cola. Only 5% of the present sample reported

that they consume sports drinks. In contrast, 16% of

high-school students in the US consume sports drinks

daily(15). Consumption of these drinks was significantly

higher in those who did regular exercise in our study

(data not shown). Ranjit et al.(16) have also found that

consumption of sports drinks in adolescents is associated

with physical activity.

Availability of soft drinks in school is strongly asso-

ciated with their consumption(14). It is noteworthy that of

the sixty-five schools included in the present study, soft

drinks were sold in all except one. The Ministry of Health

in Sri Lanka introduced the ‘Healthy School Canteen

Policy’ a few years ago where schools are encouraged

to provide wholesome, nutritious foods/drinks and to

restrict the sale of ‘junk food/drinks’. However it is

evident from the present study that this policy is yet

to be implemented in most schools in the Colombo

district of Sri Lanka. On the other hand, in their study on

soft drink consumption in Norwegian adolescents Bere

et al.(4) reported that carbonated soft drinks were avail-

able only in one of the thirty-three schools included in

their sample. Implementation of policies to restrict the

sale of sugar-sweetened soft drinks in schools has shown

to reduce the consumption of such drinks significantly(17).

Sri Lankan boys consumed more sugar-sweetened soft

drinks than girls. This is consistent with the findings from

other studies(4,12,14,15). It has been shown that there is a

significant correlation between sugar-sweetened soft drink

consumption and physical activity in adolescent boys(18).

The results of the present study revealed that a significantly

higher percentage of boys were engaged in regular sports

and exercise than girls. Therefore the gender differences in

physical activity may be one of the possible reasons for

the gender difference in sugar-sweetened soft drink con-

sumption. Moreover, in our study father’s occupation status

was positively associated with the frequency of sugar-

sweetened soft drink consumption. Similar findings have

been reported for adolescents from Central and Eastern

European countries. However in European countries with

developed economies(19), soft drink consumption is lower

among adolescents of higher parental occupation status.

Parental occupation status is considered a proxy for socio-

economic status of adolescents. Therefore it is reasonable

Table 3 Multiple logistic regression (forward conditional) analysis
for sugar-sweetened soft drink consumption (n 948): adolescents
aged 17 years, Colombo district of Sri Lanka

Variable OR 95 % CI P

Sex
Girls 1?00
Boys 1?44 1?02, 2?03 0?03

Type of school
Government 1?00
Private/international 4?12 1?94, 8?75 ,0?001

Mother’s education (years)
#10 1?00
.10 1?53 1?03, 2?28 0?03

Father’s occupation
Lower 1?00
Middle 2?39 1?63, 3?52 ,0?001
Upper 2?48 1?35, 4?56 0?003

Dependent variable, sugar-sweetened soft drink consumption, dichotomized
as 0 if less than once weekly and 1 if once weekly or more (includes daily
consumers as well).
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to assume in developing countries that the consumption of

sugar-sweetened beverages is higher among high socio-

economic groups because they are more affordable to

those groups compared with low socio-economic groups.

Food habits of children, particularly those from developed

countries, are dependent on the level of education of the

mother. Children and young people whose mother had a

lower level of education were less likely to follow a healthy

dietary pattern(20). However, conforming to the findings

of Al Sabbah et al.(12), the present study found that the

consumption of soft drinks was positively associated with

the mother’s level of education. It may be that the mother’s

level of education reflects the socio-economic status of the

adolescents of the present study. Therefore adolescents

whose mother had a higher level of education may have

been able to afford soft drinks more than those whose

mother had a low level of education.

Dietary assessments are usually based on self-reports and

the present study also used the same methodology to

obtain information on soft drink intake. Measurement bias

may have influenced the results of the study as there is a

possibility that the students may have selectively under- or

over-reported the frequency of consumption. This is a

limitation of the study. Also 12–15% of the students did not

respond to the questions on the frequency of consumption

of natural fruit juices and squashes/cordials. It is plausible

that these adolescents may have either misunderstood the

questions or were non-consumers and therefore did not

respond to the questions. However, it is noteworthy that all

adolescents had responded to these two questions during

the pre-testing of the questionnaire.

Conclusion

It is evident from the present results that the majority of

adolescents in this sample consumed sugar-sweetened

beverages once weekly or more often. Therefore there is

a need for nutrition education to limit the consumption of

sugar-sweetened soft drinks in Sri Lankan adolescents.
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