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ABSTRACT

Purpose: Unhealthy dietary habits, such as high consumption of sugar-sweetened beverages are major
risk factors for chronic diseases, particularly if adopted during early adulthood. The aim of this study was
to assess knowledge, attitude, and consumption pattern of SSBs and related sociodemographic and
lifestyle factors among Somali students in Turkey.

Methods: Participants of this analytical cross-sectional study were the Somali students living in Turkey,
aged = 18 years old, who were selected through an existing panel of Somali students obtained from the
Somali Student Organization in Turkey.

Results: A total of 325 students participated. 30.5% of students reported 2.2 + 1.07 regular servings of
SSBs. Consumption of SSBs was associated with being single (92%) and studying at one of the non-health
faculties (66.8%). Students of educated parents were more likely to consume SSBs (OR:2.86; 95%Cl:1.00-
8.12). Younger-age students (59.5%) and undergraduates (53.8%) had a negative attitude and were more
likely to consume SSBs. Health faculty students (p = 0.04) had a clear knowledge of the types of SSBs
and their adverse effects.

Conclusion: In this study, single students, non-health faculty students, and students of highly educated
parents were found to consume SSBs frequently, despite having good knowledge of adverse health
effects.
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INTRODUCTION

Sugar-sweetened beverages (SSBs) contain soft
drinks, flavored fruit drinks, tea and coffee drinks,
sweetened milk, sports drinks, energy drinks, and any
other sugar-added beverages (1). Adolescents are
the main users of SSBs (1, 2).

Sweetened drinks that typically contain sucrose, high-
fructose corn syrup, or fruit juice concentrate are
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considered to be major sources of added sugar in the
diet and can result in weight gain due to high added

sugar content, low satiety, and inadequate total
energy compensation, resulting in increased energy
intake (3, 4). A portion containing 330 ml or 12 ounces
of sugar-sweetened soft drinks contains about 35
grams (about nine teaspoons) of sugars and provides
about 140 calories of energy and generally has little
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nutritional value. Moreover, scientific studies have
shown how a drink or a daily drink can increase the
risk of many health problems. Some of these health
problems are obesity, diabetes, tooth decay,
osteoporosis, undernourishment, heart disease, and
many neurological disorders (5).

SSB intake has grown globally and has added
substantially to the overall per capita sugar and
energy consumption over the past three decades (6).
In many low- and middle-income countries (LMICs),
SSB consumption is increasing, and this has been
associated with the increasing burden of non-
communicable diseases (NCDs) (7, 8). Each year,
non-communicable diseases (NCDs) kill 41 million
people, equivalent to 71 per cent of all deaths
worldwide. More than 85% of such "premature"
deaths occur in low- and middle-income countries
each year (9). It is estimated that NCDs represents
24 per cent of all deaths in Somalia (10). High rates
of type-2 diabetes and NCDs are mainly due to the
nutrition transition in African countries that are
advancing economically (11). Some of these
transitions include rapid urbanization and shift from
traditional diets to more globalized foods (9). Because
of their predominant proportional effect on the young,
the burdens attributable to SSBs are also relatively
unique. Intakes at younger ages throughout much of
the world are much higher than later in life. Younger
adults still account for the largest proportion of the
population in most countries, resulting in huge
economic losses in these age groups due to SSB
intakes (10). Due to insufficient compensation for the
total energy intake in subsequent meals, insulin
resistance and systemic inflammation, high SSB
consumption predisposes people to gain weight and
increase adiposity (4). The main sources of the type
2 diabetes epidemic and the metabolic syndrome are
both obesity and overweight (4, 12). Intake of SSB is
also associated with risk of cardiovascular disease in
adults (7). Consequently, the proportional death rate
from SSBs among younger adults is remarkably high,
exceeding 1 in 10 of all diabetes and obesity-related
deaths in almost every region of the world. Higher
SSB consumption was associated with an 18 percent
rise in the incidence of type 2 diabetes per single
serving per day in a study that included 17
prospective longitudinal studies in the U.S. and UK
populations (10). The majority of chronic diseases in
adulthood derive from dietary habits that mostly
evolve during childhood (13, 14). Furthermore, the
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intake of SSBs was also linked to dental caries (15),
hypertension (16), disruptive behaviors and poor
mental health (17).

Nutrition knowledge is thought to be important for
promoting healthier eating habits (18). Nevertheless,
knowledge of nutrition alone may not be sufficient to
change dietary habits, which suggests that a positive
attitude about healthy eating early in childhood needs
to be formed (19-21). Recommendations for national
and international public health have emphasized the
significance of reducing sugar consumption from
SSBs (14, 22).

To the best of our knowledge, epidemiological
research conducted in African countries to evaluate
nutritional knowledge, attitudes and consumption
habits of sugar-sweetened beverages are very scare
(23, 24) and no study has been conducted in
Somalia, where each year NCDs increasingly has
been becoming a major burden. The main aim of this
study is to assess nutritional knowledge, attitude,
consumption of SSBs among Somali students in
different universities in Turkey. In addition, this study
aims to determine the association of sugar
sweetened beverages’ knowledge-attitude-
consumption with sociodemographic and economic
characteristics such as age, gender, own and
parental socioeconomic status to help researchers to
better understand the social and behavioral
determinants of nutritional status of Somali students
where policymakers can develop further investigation
and implement appropriate nutrition prevention
policies.

METHODS

This study was conducted according to the guidelines
laid down in the Declaration of Helsinki and all
procedures involving research study participants
were approved by the Yeditepe University Clinical
Research Ethics Committee (Decision number: 934,
Date: 10.01.2019). The study participants were the
Somali students living in Turkey, aged = 18 years old,
who were selected through an existing panel of
Somali students obtained from the Somali Student
Organization in Turkey. Somalia student organization
is a center for Somali students that is focused on
records of Somali students. The minimum sample
size of 326 students was calculated for this study with
a 95% two-sided confidence level and 80% power by
using Epiinfo version 7.2.2.6. Upon informed consent
approval, 325 students agreed to participate in the
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Table 1. Consumption of sugar-sweetened sweetened beverages per month.

Consumption pattern of SSBs Amount of sugar consumed in SSBs
(servings per month / amount in litres) (grams per month)
Type of Beverages Median 1QRs Median IQRs
Regular Sodas* 4.0 8.6 146.0 325.5
Soft drinks? 5.8 8.8 43.8 135.0
Fruit juices® 1.8 5.6 54.0 168.0
Energy Drinks 3.0 6.6 87.7 169.3
Tea* 60.0 75.0 105.0 181.5
Coffee* 24.7 24.9 49.5 87.0

1Regular sodas include coke etc.

2Soft drinks include fused tea, iced tea, and limonite.
3Fruit juices include packaged fruit juices and fruit drinks.
*Tea/coffee sweetened with sugar

study. Data collection was conducted by face-to-face
interview-based survey. This was carried by using
structured questionnaire to collect information on
sociodemographic characteristics, knowledge and
attitude of the students with regard to the health
implications of frequent/ excessive consumption of
SSBs and their lifestyle factors. The questionnaire
was pre-tested on a convenient sample of 15
students from Yeditepe University as a pilot study
which was conducted a month before the study. The
data collection period was completed in five months,
between January 2019 and May 2019.

The sociodemographic information about the study
participants included gender, age, marital status,
country of birth, department of study, parental
educational level, and perceived household
economic status was collected via questionnaire.
Students' knowledge of SSBs was measured based
on their understanding of the ingredients of the SSBs,
the benefits of SSBs and health risks associated with
SSBs consumption. Their knowledge was then rated
as good knowledge if they scored above or equal to
50% and poor knowledge if they scored below 50%.
Students' attitude toward SSBs was measured based
on how they felt regarding SSBs, how much they
agree with SSBs consumption and how willing they
were to stop consuming SSBs if they were aware of
the health risks.

The consumption pattern of SSB was assessed by
using FFQ (24). Participants were asked to report on
how much SSBs specified in the FFQ are consumed.
For consumption habits, five types of SSBs were
assessed, including fruit juice, soft carbonated
beverages, soda drinks, energy drinks, and tea or
coffee with added sugar. The sugar in cold beverages
was calculated in cubes multiplied by the size of
servings, and the amount of sugar in hot beverages
(tea and coffee) was calculated in grams as the
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amount of sugar in one cube per a cup. One cube of
sugar contains 4 grams of sugar. Participants were
divided into daily consumers ((=1 drink/day) and non-
daily consumers (< 1 drink/day, including non-
consumers) for each SSBs based on their responses
to consumption.

BMI was calculated using self -reported weight and
height calculations. The BMI was calculated using the
World Health Organization (WHO) guidelines and
participants were classified as “underweight” when
the BMI was <18.50 kg/m2, “normal weight” if the BMI
was between 18.51 and 24.99 kg/m2, “overweight”
when the BMI was between 25.00 and 29.99 kg/m2
and obese when BMI was = 30 kg/m2 (24). The
lifestyle characteristics were physical activity,
smoking status (current smokers, and non-smokers)
and how frequently they consumed fast food. The
level of physical activity of the participants was
measured using the short form of the International
Physical Activity Questionnaire (IPAQ), a series of
seven questions relating to intense activity, moderate
activity, walking and sitting during the last seven
days. Using a normal monitoring technique, the
metabolic equivalent (MET) was determined in which
the mean MET-min per week was assessed as the
MET activity level multiplied by the exercise time (in
minutes)/day multiplied by the number of days per
week. Based on MET-min per week, three physical
activity levels were classified as low activity,
moderate and highly active (25, 26).

The data were analyzed by using SPSS 25.0.
Descriptive statistics such as frequency distributions,
percentages, means and standard deviations were
used to describe  sociodemographic  and
socioeconomic characteristics. The main study
variables knowledge, attitude and consumption
patterns were considered as categorical variables. To
evaluate associations, logistic regression models
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were used, and the level of significance was set at p
< 0.05.

RESULTS

In this study, 325 adults with a mean age of 24.1 £ 3.2
years, out of these students 60% were males while
40% were female. Majority of the participants (82.1%)
were born in Somalia and 33.2% of respondents were
of health faculty. 92% of students were unmarried.
Regarding body weight, the mean BMI was 22.1
3.08 and almost three quarters (62.8%) of the
students reported a moderate level of physical
activity. The daily consumption of SSBs was reported
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by 30.5% of students and their consumption was 2.2
+ 1.07 servings per day on average.

The amount of sugar consumed in each beverage
was calculated in grams and the consumption pattern
of SSBs was measured as servings in litres among
the students, who consumed sugar sweetened
beverages one month before the study, as shown in
Table 1. Soft drinks were the most commonly
consumed cold beverage, with a median of 5.7 + 8.8
servings per month, while regular soda was
consumed with a median of 4.0 + 8.6 servings per
month. Sweetened tea was the highest consumed
sugar sweetened drink with a median of 60.0 £ 75.0

Table 2. The associations between the consumption of sugar-sweetened beverages and socio-demographic characteristics.

SSBs
Daily consumers Non-daily consumers* (n Total
(n 88) 237) (n 325) p-value®
Gender
Male 28.6 (56) 71.4 (140) 100% (196) 0.52
Female 24.8 (32) 75.2 (97) 100% (129)
Age
<22 years 32.7(32) 67.3 (66) 100% (98)
23-24 years 23.6 (21) 76.4 (68) 100% (89) 0.24
>25 years 23.6 (30 76.4 (97) 100% (127)
Marital status
Single 28.6 (85) 71.4 (212) 100% (297) 0.08
Married 11.5(3) 88.5 (23) 100% (26)
Country of birth
Somalia 23.3 (62) 76.7 (204) 100% (266) 0.01
Others 44.8 (26) 55.2 (32) 100% (58)
Educational level
Undergraduate 28.0 (49) 72.0 (126) 100% (175)
Postgraduate (master) 24.8 (32) 75.2 (97) 100% (129) 0.66
Postgraduate (PhD) 33.3(7) 66.7 (14) 100% (21)
Faculty
Health 17.6 (19) 82.4 (89) 100% (108) 0.01
Non-health 31.8 (69) 68.2 (148) 100% (217)
Household income
High income 30.6 (26) 69.4 (59) 100% (85)
Just get-by 20.3 (13) 79.7 (51) 100% (64) 0.25
Low income 34.6 (9) 65.4 (17) 100% (26)
Father’s education level
No formal education 21.2 (14) 78.8 (52) 100% (66)
Primary education 20.0 (7) 80.0 (28) 100% (35) 0.01
Secondary education 19.3 (16) 80.7 (67) 100% (83)
Tertiary education 36.9 (48) 63.1(82) 100% (130)
Mother’s education level
No formal education 18.7 (20) 81.3 (87) 100% (107)
Primary education 33.9(21) 66.1 (41) 100% (62) 0.01
Secondary education 25.2 (26) 74.8 (77) 100% (103)
Tertiary education 44.4 (20) 55.6 (25) 100% (45)

*p values were computed by Pearson chi-square test.
#Non-daily consumers include weekly, monthly and non-consumers.
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Table 3. Associations between consumption of sugar-sweetened sweetened beverages and lifestyle characteristics.

SSBs
Daily consumers Non-daily consumers* p*
(n 88) (n 237)

Physical Activity level
High 39.4 60.6
Moderate 22.1 77.9 0.01
Low 22.2 77.8
BMI category
Normal weight 27.5 72.5
Overweight 17.5 82.5 0.25
Obese 42.9 57.1
Smoking status
Current smoker 63.6 36.4 0.01
Non-smoker 25.8 74.2 )
Fast-food consumption
None 10.4 89.6
Daily 40.8 59.2 0.01
Weekly 35.7 64.3 :
Monthly 20.0 80.0

*p values were computed by Pearson chi-square test.
#Non-daily consumers include weekly, monthly and non-consumers.

servings per month, probably due to the traditional
customs of drinking tea after meals.

The socio-demographic characteristics shown in
Table 2, which includes marital status, country of birth
and faculty (p<0.01), depicts that all these factors
were positively associated with a daily intake of
SSBs. Unmarried respondents (p=0.04) consume
more sugary drinks compared to married students.
On the other hand, those students born in Somalia
consume less sugary beverages (p< 0.01).
Additionally, respondents whose fathers and mothers
(p<0.01) completed tertiary education was positively
associated with daily consumption of SSBs.

The association between SSBs consumption, level of
physical activity, smoking status, and fast-food
consumption is shown in Table 3. Highly active
students were associated with daily SSBs (p < 0.01).
Students that consume fast food frequently and
current smokers were positively associated with a
daily intake of SSBs (p < 0.01) respectively.
Moreover, as shown in Tables 4 and 5, there was a
significant association between nutritional
knowledge, faculty (p=0.04), father's tertiary
education (p =0.03), and mother’s tertiary education
(p = 0.02). As far as attitudes were concerned, the
age of the students (p < 0.01) and undergraduate
students (p < 0.01), had a positive association. The
level of physical activity shows a direct correlation
between knowledge and attitude (p < 0.01), as
students who frequently exercise are more conscious
of the health effects of excessive consumption of
sugary beverages, thus showing a positive attitude.
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For the multivariate-adjusted analysis, in Table 6,
indicates that daily consumption of SSBs was more
likely consumed by Somali students born in other
countries (OR:2.88; 95%CI:1.00-8.23) and students
whose fathers completed tertiary education (OR:2.86;
95%Cl:1.00-8.12). Participants of health faculty
consumed less of SSBs. Regarding the physical
activity status, majority of the physically active
students were more likely to consume SSB (OR:2.27,
95% CI: 1.25-4.11) as well as frequent fast-food
consumers (OR:2.81 95% CI: 1.03-7.65).

DISCUSSION

This study focused on the frequency of SSB
consumption, knowledge, and attitudes regarding the
health effects of its excessive consumption among
Somali students in Turkey. Daily consumption of
SSBs was reported by about one third of the
participants (30.5%). On average, the students
reported consuming 2.2+1.07 servings of SSBs per
day. This finding was higher than the global means of
consumption of 0.58 servings/day - 0.80
servings/day and 0.59 servings/day in upper and
lower-middle income countries, respectively (27).
Increased physical activity was significantly
associated with higher consumption of SSBs.
Students who are highly active prefer sugary drinks
before and after physical activity to refuel the energy
lost during physical activity. This finding is consistent
with other studies conducted among adolescents in
Texas (28) and Spain (29). This correlation may
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Table 4. Associations of knowledge, and attitude among study participants with

sociodemographic characteristics.

Knowledge Attitude
Good Positive Negative
Poor Knowledge % 5 " *
(n99) Knowledge (n p Attitude Attitude p
226) (n 217) (n 108)

Gender
Male 30.6 69.4 052 66.3 33.7 0.46
Female 30.2 69.8 67.4 32.6
Age
<22 years 33.7 66.3 56.1 43.9
23-24 years 29.2 70.8 0.45 69.7 30.3 0.01
>25 years 26.0 74.0 74.8 25
Marital status
Single 30.6 69.4 0.50 68.4 31.6 0.10
Married 23.1 76.9 53.8 46.2
Country of birth
Somalia 31.6 68.4 68.0 32.0
Others 24.1 75.9 0.16 60.3 39.7 0.16
Educational level
Undergraduate 314 68.6 61.7 38.3
Postgraduate (master) 31.0 69.0 0.50 69.0 31.0 0.01
Postgraduate (PhD) 19.0 81.0 95.2 4.8
Faculty
Health 24.1 75.9 0.04 69.4 30.6 0.27
Non-health 33.6 66.4 65.4 34.6
Household income
High income 20.0 80.0 77.6 22.4
Just get-by 25.0 75.0 0.30 64.1 35.9 0.07
Low income 34.6 65.4 57.7 42.3
Father’s education level
No formal education 19.7 80.3 74.2 25.8
Primary educat|on. 20.0 80.0 0.03 57.1 42.9 023
Secondary education 27.7 72.3 69.9 30.1
Tertiary education 37.7 62.3 63.1 36.9
Mother’s education level
No formal education 19.6 80.4 71.0 29.0
Primary educat|on. 40.3 59.7 0.02 59.7 40.3 033
Secondary education 34.0 66.0 68.9 31.1
Tertiary education 31.1 68.9 60.0 40.0

*p values were computed by Pearson chi-square test.

reflect adults’ perceptions that sugary drinks aid water
and electrolyte recovery.

In this study, frequent fast-food consumption was
positively associated with SSB consumption
(p<0.01). As in previous studies (30, 31) an
association was present between unhealthy food
consumption and daily SSB consumption. Several
studies also reported (32, 33) that poor sleep quality
increased SSB consumption among adolescents. All
of these results seem to suggest that people who
consume SSBs are more likely to encounter various
unhealthy habits, including smoking, sleeping
problems, and unhealthy eating (30, 31).

Many complex factors overlap between one’s
consumption of sugary drinks and socioeconomic
status The best indicator of socioeconomic status is
education, which affects one’s health through lifestyle
choices and behaviors such as diet and drink options
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(34). In this study, students who belonged to families
with a high educational background were less
influenced by their families in terms of health. This
study did not find a significant difference between
SSBs consumption and employment status; however,
there was a negative association between parents’
educational status and daily SSB intake. Students of
educated parents were more likely to consume SSBs.
Contrary to our findings, another study in Canada
shows that students whose parents have completed
college or university were less likely to consume
SSBs on a daily basis (35). This difference may be
due to different epidemiological and demographic
factors according to the different countries’
development levels. To influence health and diet-
related behaviors and conceptualized by existing
health behavior theories, social and psychological
factors including normative beliefs and modelling are
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Knowledge Attitude
Poor Good Positive Negative
Knowledge (n Knowledge (n p* Attitude Attitude p*
99) 226) (n 217) (n 108)
Physical activity level
Low 48.1 51.9 55.6 44.4
Moderate 25.0 75.0 0.01 72.5 27.5 0.01
High 37.2 62.8 57.4 42.6
BMI category
Normal weight 29.4 70.6 67.1 32.9
Overweight 15.0 85.0 0.12 72.5 27.5 0.77
Obese 14.3 85.7 71.4 28.6
Fast-food consumption
None 16.7 83.3 57.6 42.4
Daily 38.8 61.2 73.3 26.7
Weekly 30.4 69.6 0.10 65.2 34.8 0.04
Monthly 33.0 67.0 64.4 35.6
SSBs consumption
Daily co'nsumers 37.5 62.5 0.06 59.1 40.9 0.05
Non-daily consumers 27.8 72.2 69.6 30.4

*p values were computed by Pearson chi-square test.

potential targets. In this study, the disparity may be
attributed to demographic factors, such as the more
likely intake of sweetened coffee and tea by students
born in Somalia. Somali tea is typically prepared with
large quantities of sugar, which is the main
explanation. On the other hand, the higher
consumption of sugary beverages such as sodas and
energy drinks were correlated with students born and
raised in other countries. As they had better access
to a variety of soft drinks, sodas and energy drinks,
their consumption was higher than that of native
Somalis.

This research found that students who were
overweight and obese were more likely to consume
sodas and sweetened hot beverages. Conversely,
the results of a study on Turkish students showed that
substantial amounts of refined sugar added to
beverages per day contributed to higher BMIs. In
other words, a rise in BMI of 0.13 kg / m2 was the
average intake of refined sugar added to tea and
coffee (14.7 g / day) in subjects (36). The study also
claimed that obese people are perceived as having
strong preferences for the consumption of large
quantities of soft drinks compared to their non-obese
counterparts (37).

The association between the respondents’
knowledge and attitudes was that students who
excessively consumed SSBs demonstrated an
acceptable level of knowledge about their negative
effects whereas health faculty students showed an
even higher knowledge and positive attitude
compared to non-health faculty students. This was
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comparable to research carried out in South Africa
that indicated that those with poor knowledge and
attitude consumed substantially more SSBs (P <
0.01) than those with higher awareness and attitude
levels (24). On the other hand, frequent fast food
consumers increased their odds of consuming SSBs

Table 6. Multivariable associations of daily consumption of sugar-

sweetened sweetened beverages with socio-demographic

characteristics and lifestyle factors.

SSBs

OR 95% Cl
Country of birth
Somalia 1.0 ref.
Others 2.88 1.01-8.23
Father’s education level
No formal education 1.0 ref.
Primary education 1.54 0.40-5.89
Secondary education 3.56 0.84-15.1
Tertiary education 2.86 1.01-8.12
Mother’s education level
No formal education 1.0 ref.
Primary education 0.60 0.40-6.91
Secondary education 1.67 0.16-2.23
Tertiary education 1.65 0.50-5.49
Physical activity level
High 2.27 1.25-4.11
Moderate 2.93 0.83-10.40
Low 1.0 ref.
Smoking status
Non-smoker 0.19 0.04-0.87
Current smoker 1.0 ref.
Fast-food consumption
None /monthly 1.0 ref.
Daily/weekly 2.81 1.03-7.65

* Adjusted by age, gender, marital status, faculty and body mass
index variables.
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daily due to SSBs’ low-priced inclusion in the meals.
Adults who were unaware of the effects of sugar on
health were more likely to consume SSBs. A study by
Park et al. reported that knowledge about the adverse
effects of SSBs was significantly associated with less
consumption and lower added sugar intake (38).
This study noted many limitations. Firstly, the
temporal association between sociodemographic
characteristics, lifestyle variables, SSB consumption,
and respondents’ knowledge and attitudes could not
be identified due to the cross-sectional study design.
Furthermore, the results of this study may be limited
due to the fact that the information was self-reported
by the respondents, specifically in relation to portion
size estimation, which is subject to recall bias errors.
In addition, the generalizability of research findings on
the adult Somali community in Turkey may be limited
because the participants in this study were solely
university students, enrolled in the Somali student
association.

CONCLUSION

In conclusion, this study pointed out that single
students, students who did not belong to the health
faculty, respondents born outside of Somalia, and
learners of highly educated parents were found to
regularly consume SSBs despite having good
knowledge of their adverse health effects. Other
individual factors influencing students’ consumption
of sugar beverages included admiration for sugary
sodas and frequent visits to fast food outlets.
Understanding students’ attitudes and behaviors
towards the consumption of sugary drinks will help us
find ways to enhance community nutrition, leading to
a healthier community for families and professionals
alike. Public health interventions should intensify
ongoing campaigns about the harmful effects of
excessive SSB consumption, targeting students. The
findings of this study can be presented as background
information for the development of effective nutrition
and health interventions for sugar consumption.
Further research is necessary to investigate the
negative association between SSB intake among
students and the higher education level of their
parents. Moreover, adolescents and children should
be assessed for their lifestyle and dietary behaviors,
particularly among the Somali population in Turkey
and Somalia.

Author contributions: HAA.T and S.G. designed the research;
analysed data; S.G. wrote the paper; H.A.T. had primary

586

Gedi S et al Sugar Sweetened Beverages

responsibility for the final content. All authors read and approved
the final

Manuscript.

Conflict of Interest: None of the authors have conflicts of interest
to declare.

Ethical approval: This study was conducted according to the
guidelines laid down in the Declaration of Helsinki and all
procedures involving research study participants were approved by
the Yeditepe University Clinical Research Ethics Committee
(Decision number: 934, Date: 10.01.2019).

Funding This research did not receive any special grant from any
state, commercial or non-profit funding agency.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Duffey KJ, Popkin BMJO. Shifts in patterns and
consumption of beverages between 1965 and
2002. 2007;15(11):2739-47.

2. Popkin BMJP, behavior. Patterns of beverage
use across the lifecycle. 2010;100(1):4-9.

3. Gan WY, Mohamed SF, Law LSJljoer, health p.
Unhealthy Lifestyle Associated with Higher Intake
of  Sugar-Sweetened Beverages among
Malaysian School-Aged Adolescents.
2019;16(15):2785.

4. Hu FB, Malik VSJP, behavior. Sugar-sweetened
beverages and risk of obesity and type 2
diabetes: epidemiologic evidence.
2010;100(1):47-54.

5. Patel NM, Joshi KJ, Kumar P PS, Kartha G.
Knowledge, attitude and practice (KAP)
regarding carbonated drinks among medical
students of CU Shah. Medical college and
hospital of Surendranagar district. Int J Med Sci
Public Health. 2017;6:38-41.

6. Basu S, McKee M, Galea G, Stuckler DJAjoph.
Relationship of soft drink consumption to global

overweight, obesity, and diabetes: a cross-
national analysis of 75 countries.
2013;103(11):2071-7.

7. Malik VS, Popkin BM, Bray GA, Després J-P, Hu
FBJC. Sugar-sweetened beverages, obesity,
type 2 diabetes mellitus, and cardiovascular
disease risk. 2010;121(11):1356-64.

8. Popkin BM, Adair LS, Ng SWJNr. Global
nutrition transition and the pandemic of obesity
in developing countries. 2012;70(1):3-21.

9. Mbanya JC, Assah FK, Saji J, Atanga ENJCdr.
Obesity and type 2 diabetes in Sub-Sahara
Africa. 2014;14(7):501.

10. Skeie G, Sandveer V, Grimnes GJN. Intake of
Sugar-Sweetened Beverages in Adolescents
from Troms, Norway—The Tromseg Study: Fit
Futures. 2019;11(2):211.



J Basic Clin Health Sci 2022; 6: 579-588

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Okop K, Lambert E, Alaba O, Levitt N, Luke A,
Dugas L, et al. Sugar-sweetened beverage
intake and relative weight gain among South
African  adults living in  resource-poor
communities: longitudinal data from the STOP-
SA study. 2019;43(3):603-14.

Kengne AP, Echouffo-Tcheugui J-B, Sobngwi E,
Mbanya J-CJH. New insights on diabetes
mellitus and obesity in Africa—Part 1:
prevalence, pathogenesis and comorbidities.
2013;99(14):979-83.

Hwenda LJGHG. Addressing diet related risk
factors for non-communicable diseases. 2013.
Flynn M, McNeil D, Maloff B, Mutasingwa D, Wu
M, Ford C, et al. Reducing obesity and related
chronic disease risk in children and youth: a
synthesis of evidence with ‘best
practice’recommendations. 2006;7:7-66.

Sohn W, Burt BA, Sowers MRJJodr. Carbonated
soft drinks and dental caries in the primary
dentition. 2006;85(3):262-6.

Brown IJ, Stamler J, Van Horn L, Robertson CE,
Chan Q, Dyer AR, et al. Sugar-sweetened
beverage, sugar intake of individuals, and their
blood pressure: international study of
macro/micronutrients and blood pressure.
2011;57(4):695-701.

Lien L, Lien N, Heyerdahl S, Thoresen M,
Bjertness EJAjoph. Consumption of soft drinks
and hyperactivity, mental distress, and conduct
problems among adolescents in Oslo, Norway.
2006;96(10):1815-20.

Kigaru DMD, Loechl C, Moleah T, Macharia-
Mutie C, Ndungu ZWJBN. Nutrition knowledge,
attitude and practices among urban primary
school children in Nairobi City, Kenya: a KAP
study. 2015;1(1):44.

Brown R, Ogden JJHer. Children’s eating
attitudes and behaviour: a study of the modelling
and control theories of parental influence.
2004;19(3):261-71.

Kim KHJKJCN. A study of the dietary habits, the
nutritional knowledge and the consumption
patterns of convenience foods of university
students in the Gwangju area. 2003;8(2):181.
Mirmiran P, Azadbakht L, Azizi FJPhn. Dietary
behaviour of Tehranian adolescents does not
accord with their nutritional knowledge.
2007;10(9):897-901.

587

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

Gedi S et al Sugar Sweetened Beverages

DiMeglio DP, Mattes RDJljoo. Liquid versus
solid carbohydrate: effects on food intake and
body weight. 2000;24(6):794-800.

Fadupin GT, Ogunkunle MO, Gabriel OJAJoBR.
Knowledge, attitude and consumption pattern of
alcoholic and sugar sweetened beverages
among undergraduates in a Nigerian institution.
2014;17(2):75-82.

Madiba TK, Bhayat A, Nkambule NRJJolSoP,
Dentistry C. Self-reported knowledge, attitude
and consumption of  sugar-sweetened
beverages among undergraduate oral health
students at a university in South Africa.
2017;7(Suppl 3):S137.

Bawadi H, Khataybeh T, Obeidat B, Kerkadi A,
Tayyem R, Banks AD, et al. Sugar-Sweetened
Beverages Contribute Significantly to College
Students’ Daily Caloric Intake in Jordan: Soft
Drinks Are Not the Major Contributor.
2019;11(5):1058.

Sjostrom M, Ainsworth B, Bauman A, Bull F,
Hamilton-Craig C, Sallis J. Guidelines for data
processing analysis of the International Physical
Activity Questionnaire (IPAQ)-Short and long
forms. 2005.

Pengpid S, Peltzer KD, metabolic syndrome,
targets o, therapy. Prevalence and socio-
behavioral factors associated with sugar-
sweetened beverages consumption among 15
years and older persons in South Africa.
2019;12:937.

Ranjit N, Evans MH, Byrd-Williams C, Evans AE,
Hoelscher DMJP. Dietary and activity correlates
of sugar-sweetened beverage consumption
among adolescents. 2010;126(4):e754-e61.
Bibiloni MDM, Ozen AE, Pons A, Gonzalez-
Gross M, Tur JAJn. Physical activity and
beverage consumption among adolescents.
2016;8(7):389.

Park S, Pan L, Sherry B, Blanck HMJPcd. Peer
reviewed: Consumption of sugar-sweetened
beverages among US adults in 6 states:
Behavioral risk factor surveillance system, 2011.
2014;11.

Mullie P, Aerenhouts D, Clarys PJEjocn.
Demographic, socioeconomic and nutritional
determinants of daily versus non-daily sugar-
sweetened and artificially sweetened beverage
consumption. 2012;66(2):150-5.



J Basic Clin Health Sci 2022; 6: 579-588 Gedi S et al Sugar Sweetened Beverages

32. Park S, Blanck HM, Sherry B, Brener N, O'Toole
TJTJon. Factors associated with sugar-
sweetened beverage intake among United
States high school students. 2012;142(2):306-
12.

33. Pérez-Farinés N, Villar-Villalba C, Sobaler AML,
Saavedra MADR, Aparicio A, Sanz SS, et al.
The relationship between hours of sleep, screen
time and frequency of food and drink
consumption in Spain in the 2011 and 2013
ALADINO: a cross-sectional study.
2017;17(1):33.

34. Evans RG, Barer ML, Marmor TR. Why are
some people healthy and others not?: The
determinants of the health of populations:
Transaction Publishers; 1994.

35. Ahmadi N, Black JL, Velazquez CE, Chapman
GE, Veenstra GJPhn. Associations between
socio-economic status and school-day dietary
intake in a sample of grade 5-8 students in
Vancouver, Canada. 2015;18(5):764-73.

36. Karabudak E, Kizitan GJPJoN. The
Relationship Between Caloric Beverage
Consumption and Body Mass Index in Turkish
University Students. 2008;7(2):202-7.

37. Sartor F, Donaldson LF, Markland DA, Loveday
H, Jackson MJ, Kubis H-PJA. Taste perception
and implicit attitude toward sweet related to
body mass index and soft  drink
supplementation. 2011;57(1):237-46.

38. Burton S, Creyer EH, Kees J, Huggins KJAjoph.
Attacking the obesity epidemic: the potential
health benefits of providing nutrition information
in restaurants. 2006;96(9):1669-75.

588



