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Summary

Background: Over consumption of soft drinks is becoming noticeable in Nigeria espe-
cially among adolescents. This study is aimed at assessing the magnitude of soft
drink consumption in a cross section of adolescents in Nigeria and determining its
association with obesity and overweight.
Methods: The subjects comprised one thousand (1000) secondary school students
aged 10–20 years selected by stratified random sampling from two schools.

A self administered questionnaire was used to obtain demographic data as well as
data on the amount and frequency of consumption of soft drinks per day, physical
activity and time spent watching television a day.

Anthropometric measurements of each subject were taken using standardmethods
and bodymass index was calculated using International Obesity Task Force criteria.
Results: Nearlyall (97.2%)subjectsconsumedatleastonebottle(350 ml)ofsoftdrinka
day. No significant difference in the average daily consumption was found between
male and female subjects. The prevalence rates of obesity and overweight were 1.7%
and 6.8%, respectively. However, no statistically significant association was found
between the amount of soft drinks consumed and obesity/overweight.

The presence of a soft drinks vending shop in the school did not influence consump-
tion.
Conclusion: Soft drink consumption is on the increase in Nigeria. A clear association
could not be demonstrated between soft drink consumption and obesity/overweight
in this study. Health education programmes targeted at adolescents and their parents
are advocated. Policies that regulate the advertisement of soft drinks and encourage
physical activity should be formulated and implemented.
� 2008 World Heart Federation. Published by Elsevier Ltd. All rights reserved.
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Introduction

There have been concerns regarding consumption
of soft drinks in schools particularly in America
and other western countries [1]. Potential health
problems associated with a high intake of soft
drinks are overweight, obesity, displacement of
consumption of milk and dental caries [2,3].

Milk consumption decreases as soft drinks be-
come a favourite choice for children and adoles-
cents. Since milk is the principal source of dietary
calcium, deficiency occurs. The result is a reduc-
tion in the peak bone mass in adolescence, a criti-
cal time in life. This deficit in critical bone mass
results in a greater life time prevalence of osteopo-
rosis, fracture, dental caries and erosion of enamel
[3,4].

Overweight and obesity occur because children
and adolescents do not reduce the quantity of food
they eat at meals for the calories they consume in
soft drinks. The more soft drinks they consume the
greater their caloric intake and the greater the
weight gain. Intake of soft drinks thus represents
energy added to that from other dietary sources.
Consumers of soft drinks have a higher daily caloric
intake than non-consumers [5].

Health consequences of obesity include high
blood pressure, hyperlipidaemia, type 2 diabetes
mellitus, coronary plaque formation, recurrent
chest infection and psychological problems which
include poor body image [6].

The rapidly increasing obesity in young people is
a major global health concern not only because of
its immediate health consequences but also be-
cause of the greater risk of obesity persisting into
adulthood. Annually in the United States, obesity
related diseases in children and adults account
for more than 300,000 deaths and more than $100
billion per year in treatment costs [7,8]

Obesity hitherto thought to be rare in resource
poor counties is being increasingly recognised as
an evolving health problem in Nigeria. In one study,
[9], a prevalence of 2–3% was found in children 6–
12 years old and 3–4% in those 13–18 years old.
That study however demonstrated no clear predis-
posing factors. Studies done on obesity in Nigerian
adolescents are rare, thus there is little data avail-
able on the subject.

Since treatment of adult obesity is difficult, the
assumption is that the condition should be easier to
prevent than to treat. Early detection and identifi-
cation of obesity in adolescents is of critical impor-
tance in order to arrest the long term
consequences and to protect adolescents against
the risk of cardiovascular diseases.
Generally parents and school authorities are
uninformed about the potential risk to the health
of the children that may be associated with unre-
stricted consumption of soft drinks. Though no
studies are available indicating a causal relation-
ship, the aggressive advertisement by soft drink
companies and establishment of vending shops in
schools in Nigeria has resulted in noticeable over
consumption of these products. This study is there-
fore aimed at assessing the magnitude of this prob-
lem in Nigeria with a view to initiating suitable
interventional strategies.
Subjects and methods

One thousand (1000) secondary school students
attending two randomly selected day schools in Cal-
abar Municipality, Nigeria formed subjects for the
study. One of the schools had a soft drink vending
shop. Subjects were selected by stratified random
sampling. Each school has six classes with each rep-
resenting a grade. Each class (grade) has several
streams where students in the same class (grade)
are assigned in groups of 35 to 45 to separate class-
rooms usually represented by letters A, B, C and so
on, depending on the total number of students in
that class (grade). Streams per class (grade) were
randomly selected. Twenty subjects were randomly
selected from the streams chosen earlier from each
class (grade), ensuring gender near equality. They
comprised 499 females and 501 males aged 10 to
20 years. Ages were those of the last birthday and
corresponded to school records.

Each subject completed a self administered
questionnaire enquiring about the following: age,
sex, amount of regular/non-diet soft drinks con-
sumed per day, involvement in physical activity
and number of hours spent watching television a
day.

Body mass index and overweight/obesity
cut-offs

The height of each subject was measured using a
wall mounted scale without shoes while the weight
was measured with a bathroom scale, the subjects
wearing minimal clothing without shoes. The scale
was recalibrated after each measurement.

Body Mass Index (BMI) was calculated using the
formula:

BMI ¼ weight ðkgÞ=height ðm2Þ:
Overweight and obesity were defined using cut-

off points for BMI for age and sex recommended
by the International Obesity Task Force (IOTF) –
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childhood obesity working group [10]. Here adult
cut-offs for obesity BMI P 30 kg/m2 and over-
weight 25 kg/m2 to less than 30 kg/m2 were extrap-
olated to children’s percentiles of BMI values from
six different surveys.

Measures of physical activity and hours
spent watching television

Subjects self reported the frequency and duration
of physical activity they engaged in daily. Physical
activity for adolescents in this environment typi-
cally include walking to school, informal outdoor
games like football, fetching water for domestic
use and running errands on foot or bicycle. Sub-
jects, who engaged in at least 60 minutes of phys-
ical activity a day for at least three days in a
week, were considered physically active.

This is in conformity with the current recom-
mendations for the assessment of physical activity
in youth [12].

Subjects also self reported the total time spent
watching television in a day. Television viewing of
at least two hours a day was considered an indica-
tor of low physical activity.

Calculation of calories in soft drinks

The average regular/non-diet bottle of soft drink in
Nigeria contains 350 ml of liquid which is equivalent
to approximately 12 floz. Each 12 flozor 350 ml pro-
vides approximately 120 calories of energy [11].

Statistical analysis

Data (percentages) were analysed in groups. The
Chi square test and Fisher’s exact test were used
to test significant differences between groups.
The level of statistical significance was fixed at
p < 0.05.

Ethical considerations

Informed consent was obtained from the principals
of participating schools and the study protocol con-
Table 1 Average daily consumption of regular/non-diet s
Nigeria

Volume (ml) No. of males (%)

<350 11 (2.2)
>350 490 (97.8)
Total 501 (100)

v2 = 0.38, p = 0.5367 (not significant).
formed to the ethical guidelines of the 1975 Decla-
ration of Helsinki as modified in 2004.
Results

Frequency of consumption of soft drinks

As shown in Table 1, 97.8% of the males and 97.2%
of the females consumed at least one bottle
(350 ml) of soft drink a day. This observed gender
difference was however not statistically significant
(v2 = 0.38; p = 0.5367). Overall, of the 1000 sub-
jects, 975 (97.5%) consumed at least one bottle
of soft drink a day.
Average consumption and overweight/
obesity

As shown in Tables 2 and 3, 71 of the 1000 (7.1%)
subjects were found to be overweight. Of these,
95.8% consumed at least 350 ml of soft drink a
day, while 4.2% consumed less. The observed dif-
ference was not statistically significant (Fisher’s
exact test; p = 0.4142). Only 17 (1.7%) of the sub-
jects were obese and all of them (100%) consumed
at least 350 ml of soft drink a day. Though no sub-
ject who consumed less than 350 ml per day was
obese, the difference was not statistically signifi-
cant (Fisher’s exact test; p = 1.0000). The preva-
lence rates of obesity and overweight were 1.7%
and 7.1% respectively and the quantity of soft
drinks consumed had no significant effect on these
values.
Influence of the presence of vendors in
school on the amount of soft drinks
consumed

Table 4 – shows that more students (98.0%) con-
sumed at least 350 ml of soft drinks a day in the
school without a vending shop than in the one with
a shop (97.1%). There was no statistically signifi-
cant difference in consumption. (v2 = 0.79;
p = 0.3755).
oft drinks by secondary school adolescents in Calabar,

No. of females (%) Total (%)

14 (2.8) 25 (2.5)
485 (97.2) 975 (97.5)
499 (100) 1000 (100)



Table 2 Relationship between average daily consumption of regular/non-diet soft drinks and overweight among
secondary school adolescents in Calabar, Nigeria

Average consumption/day (ml) Overweight Total no. (%)

Present no. (%) Absent no. (%)

<350 3 (4.2) 22 (2.3) 25 (2.5)
P350 68 (95.8) 907 (97.7) 975 (97.5)
Total 71 (100) 929 (100) 1000 (100)

Fisher’s exact test, p = 0.4142 (not significant).

Table 3 Relationship between average daily consumption of regular/non-diet soft drinks and obesity among
secondary school adolescents in Calabar, Nigeria

Average consumption/day (ml) Obesity Total no. (%)

Present no. (%) Absent no. (%)

<350 0 (0) 25 (2.5) 25 (2.5)
>350 17 (100) 958 (97.5) 975 (97.5)
Total 17 (100) 983 (100) 1000 (100)

Fisher’s exact test, p = 1.0000 (not significant).
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Physical activity and hours spent watching
television

A majority (80.1%) of the subjects engaged actively
in physical activity most days of the week. This in-
cluded walking to school, informal out door games
like football, running errands on foot and fetching
water for domestic use. Most of the subjects
(68.3%) watched television for less than two hours
while 31.7% watched for at least two hours.
Discussion

This study shows that there is a high rate of con-
sumption of soft drinks among adolescents in Nige-
ria. Nearly all (97.5%) subjects consume at least
one soft drink a day comparable to figures from
studies in western countries, where 56–85% or
more did so [13,14]. Though more males were
found to consume at least one bottle (350 ml) of
soft drink a day, no statistically significant sex dif-
Table 4 Influence of vendors on the daily consumption
adolescents in Calabar, Nigeria

Volume (ml) School with vendor

No. (%)

<350 16 (2.9)
P350 537 (97.1)
Total 553 (100)

v2 = 0.79; p = 0.3755 (not significant).
ference was demonstrable. In contrast, other stud-
ies have consistently shown that males were
greater consumers of soft drinks [4,13–15]. No
clear explanation has been given so far for this gen-
der difference.

Soft drink companies in Nigeria are engaged in
very aggressive advertisement and marketing. Con-
sumers and sellers are enticed by attractive prizes
which are only won after large volumes of soft
drinks have been consumed or sold. These compa-
nies also establish vending shops in and around
schools as well as in other recreational areas such
as amusement parks and stadia. Prices of these
drinks are usually lower at these centres to further
encourage consumption. The implication is that
developing countries are at risk of the conse-
quences of over consumption of soft drinks.

The free school lunch programme which the Fed-
eral Government of Nigeria initiated as part of the
Universal Basic Education (UBE) programme in 2004
should be fully implemented without delay in all
schools. Sales of soft drinks in and around schools
of regular/non-diet soft drinks by secondary school

School without vendor Total (%) No. (%)

No. (%)

9 (2.0) 25 (2.5)
438 (98.0) 975 (97.5)
447 (100) 1000 (100)
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should be discouraged and replaced with milk
products.

Soft drinks constitute a significant proportion of
total energy intake in these adolescents. This con-
tribution has been documented earlier in western
populations [16]. These drinks represent energy
added to that from other dietary sources [2]. This
is because children and adolescents do not reduce
the amount of food they eat at meals despite the
calories they consume in soft drinks. The more soft
drinks they consume, the greater their caloric in-
take. Obesity and overweight are likely conse-
quences of over consumption, which is a problem
particularly when energy is consumed in liquid form
[17].

This study has not demonstrated a significant
relationship between obesity /overweight and the
amount of soft drinks consumed. This could be
attributed to the fact that the majority of our sub-
jects were still physically active being engaged in
informal outdoor games like football, walking to
school, fetching water for domestic use and run-
ning errands on foot. Television viewing is still
not common-place as most subjects spent less than
two hours watching television. The role of exces-
sive television viewing and reduced physical activ-
ity on the increased prevalence of overweight and
obesity has been frequently observed in several
studies [18–20]. This is explained by the fact that
television viewing causes a reduction in resting en-
ergy expenditure and reduces physical activity. It
also encourages the consumption of unhealthy food
items including soft drinks.

The availability of soft drinks in the school or
home has been identified as a factor associated
with over consumption [21]. Findings in this study
did not show any significant difference in consump-
tion in the school with a soft drink vending shop
and the school without one. This may be explained
by the fact that the subjects, being day students,
may be patronizing vending shops outside the
school on their way to or from school. The avail-
ability of soft drinks at home, which may be influ-
enced by the soft drink consumption habit of
parents, may also contribute as most of consump-
tion may be taking place there.

The association between consumption of soft
drinks and obesity has been established in some
studies [22,23] while not in others [24,25]. Our
study did not establish a relationship probably be-
cause most of our subjects are still physically ac-
tive and television viewing is minimal. The overall
nutritional status of adolescents in this region of
the country may also play a vital role here. A re-
cent study has shown than meals consumed by ado-
lescents in south eastern Nigeria are generally of
poor nutritional value resulting in widespread un-
der nutrition [26]. These meals are made up mainly
of carbohydrates with little protein and fat. It fol-
lows therefore that energy input in our subjects
may actually be lower than expenditure thus soft
drink related caloric intake would likely not be
associated with obesity/overweight. It is expected
however that as economic development continues,
nutritional status will improve, adolescents will be-
come less engaged in physical activity and televi-
sion viewing will become more attractive. The
prevalence of overweight and obesity may increase
if the present rate of consumption is sustained.
This in turn will lead to the development of other
cardiovascular risk factors in these adolescents,
which may persist into adulthood and increase
the burden of cardiovascular disease. The variabil-
ity in study design has made the interpretation of
the likely impact of consumption of soft drinks on
the development of obesity difficult resulting in
varied conclusions.

In conclusion, health education programmes on
the need to limit the consumption of soft drinks
should be targeted at adolescents and their par-
ents. Policies that regulate the excessive promo-
tion of soft drinks should be put in place.
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