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Objective: The primary objective was to assess beverage consumption pattern and calorie intake among
undergraduate students on weekly and daily basis. Secondary objectives were to determine the relation-
ship between demographic variables and beverage intake, assess mean differences in calorie intake
between students’ groups and, report the predictors of beverage consumption.
Methods: A cross-sectional study was conducted for 3 months (January–March 2019) among currently
enrolled undergraduate students studying in 8 colleges of a public sector university in Dammam,
Saudi Arabia. The study used the Arabic version of Beverage Frequency Questionnaire (BFQ) and collected
data through purposive stratified sampling. Total intake in ml and calories in kcals were calculated. Data
was analyzed through SPSS version 23 and the study was approved from ethics committee of the univer-
sity (IRB-2019-05-021).
Results: A total of 507 students responded to the survey. The average volume of sugar sweetened bever-
ages (SSBs), caffeine containing beverage (CCBs) and carbonated beverages (CarBs) consumed was 4.2 L, 4
L and 1.5 L per week and 650.6 ml, 575.2 ml and 224.6 ml per day, respectively. Average daily calorie
intake from SSBs, CCBs and CarBs was 187.6 kcals, 87.6 kcals and 52.5 kcals, respectively. Body mass
index (BMI) was significantly related to CCB (q = 0.130) and CarBs (q = 0.100) intake (mL) (p < 0.05).
Mean difference in calorie intake was mostly significant (p < 0.05) when accounted for students’ demo-
graphics, gender, BMI, residence, illness and, examination time, in case of SSBs, CCBs, CarBs and, all bev-
erages. Averge % contribution towards total daily energy expenditure (TDEE) for SSBs, CCBs and CarBs
were 10.2%, 6.3% and 2.8%, respectively. Year of study, BMI, residence and illness were predictors of
SSBs consumption while BMI, residence and examination time were predictors of CCBs consumption.
Gender and BMI were predictors of CarBs intake.
Conclusion: There was a high consumption of beverages in students that was related to their demo-
graphic characteristics. There is a need to create awareness among the students regarding the detrimen-
tal effects of chronic consumption of these beverages.
� 2020 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Sugar sweetened beverages (SSBs) are consumed in every part
of the world (WHO, 2020). The World Health Organization
(WHO) emphasizes on reduction in consumption of free sugars
as taking sugars in high amount can increase likelihood of dental
problems, obesity, and diabetes (WHO, 2020; Vartanian et al.,
2007). Evidence highlights that increase SSBs consumption have
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somewhat decrease in the last few years however, it is still quite
high among adolescents (Bleich and Vercammen, 2018). In a
meta-analysis, it was reported that soft drinks were associated
with weight gain, reduction in intake of other nutrients and
increased risk of diseases such as diabetes (Vartanian,et al., 2007).

In a study by West and colleagues, it was reported that 95% of
students consumed SSBs in the past month and 65% reported daily
SSB intake (West et al., 2006). Due to their high sugars, SSB are also
a significant source of non-nutritional calories and an estimated
20% of total calories consumed by adolescents are sourced from
sweeteners in such beverages (West et al., 2006; Guthrie and
Morton, 2000). Evidence indicates that a high SSB intake is linked
to an increased risk of adverse health outcomes and car-
diometabolic risk factors (Dhingra et al., 2007; Duffey et al., 2010).

Apart from the SSBs, caffeine containing beverages (CCBs) are
another popular category of consumed beverages (Bhatti et al.,
2013). It was mentioned in a study that 85% of US population con-
sumes at least 1 CCB daily (Mitchell et al., 2014). Another study
mentioned that coffee is second most popular beverage among
Canadian adult population. (Garriguet, 2008; Yu et al., Dummer,
2017). Available evidence highlights that compared to non-coffee
consumers, those who consume coffee have less likelihood of
developing diabetes, coronary heart disease and stroke (Bhatti
et al., 2013). However, several studies conducted to evaluate the
association between caffeine intake and above mentioned health
outcomes have reported conflicting results (Yu et al., 2017). A
study by Liu and colleagues showed a positive association between
coffee consumption and all cause mortality in individuals <55 years
(Liu et al., 2013). Contrastingly, study by Freedman showed an
inverse association with all cause and cause-specific mortality
(Freedman et al., 2012). Besides, meta-analysis studies have also
reported differing results as meta-analyses by Malerba et al., and
Crippa et al., showed that coffee consumption was inversely
related with cardiovascular disease and all-cause mortality
(Malerba et al., 2013; Crippa et al., 2014). While meta-analysis
by Ding and colleagues showed that moderate coffee consumption
was inversely associated with risk of CVD (Ding et al., 2014).

The intake of beverages are quite common in Saudi Arabia as
evidenced from recent researches on estimation of SSBs and energy
drinks consumption among young adult Saudis (Benajiba and
Mahboub, 2019). According to the data from Statista, the forecast
for revenue from the sale of food and beverages was estimated to
be USD 234.4 million in August 2020 and with over 7.5 million
users. Over 15% of the revenue from the sales of beverages came
from the individuals between 18 and 24 years (Statista, 2020). It
is important to mention that this age group is mostly comprised
of students who are in universities and most habit forming behav-
iors are formulated at this time in life. Several studies have been
conducted in Saudi universities that report a high consumption
of beverages among undergraduate students. In a study among
female students, it was reported that beverages were mostly con-
sumed for recreational purposes and for improving academic per-
formance (Rahamathulla, 2017). Alabbad and colleagues identified
male gender, marital status, and college (medical/non-medical) as
determinants of energy drinks consumption in a large sample of
university students in Saudi Arabia (Alabbad et al., 2019).

However, none of the studies mentioned above used a validated
questionnaire to document a holistic account of beverage con-
sumption with their frequency and quantity. This study used a pre-
viously validated questionnaire known as the Beverage Frequency
Questionnaire (BFQ) to document the frequency, quantity of SSBs
and caffeinated beverages consumed by university students and
calculated their energy intake (Hedrick et al., 2010; Vanderlee
et al., 2018). The questionnaire takes into account several cate-
gories of beverages that include caloric and non-caloric, sugar-
sweetened beverage (SSBs), caffiene containing beverage (CCBs),
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etc., with a picture of possible sizes of container to facilitate the
respondents during filling of questionnaire (Hedrick et al., 2010;
Vanderlee et al., 2018).

2. Methods

2.1. Objective

The primary objective was to assess consumption pattern of
several beverages and calorie intake among undergraduate stu-
dents. Assessment of beverages included individual beverages as
well as beverage categories such as SSB, caffeinated and carbon-
ated beverages. Secondary objectives were to determine the rela-
tionship between demographic variables and beverage intake,
assess mean differences in calorie intake between students’ groups
and, report the predictors of beverage consumption.

2.2. Design

A cross-sectional study was conducted among undergraduate
students studying in colleges affiliated with Imam Abdulrahman
Bin Faisal University in Dammam, Saudi Arabia.

2.3. Duration and venue

The duration of the study was three months, i.e., January 2019–
March 2019. It was conducted in colleges of pharmacy, medicine,
dentistry, applied medical sciences, business, architecture and
planning and design.

2.4. Participants and eligibility criteria

The participants of the study were undergraduate students who
were enrolled in health and non-health colleges. Those who con-
sented to participate were given a written informed consent form
and were included in the study after they signed the form. Drop-
out students and those who had graduated were not included in
the study.

2.5. Sampling technique and sample size

Purposive stratified sampling was used for the study. There
were 17 colleges located at the main campus out of which 8 pro-
vided permission to carry out the study at their premises. The stu-
dents were briefed about the study and its objectives. Those who
consented to participate were provided with the questionnaire.
Based on official figure obtained from the university, the total
number of registered students at IAU were 30,062 (IAU, 2020). This
was identified as known population. The sample size was calcu-
lated using the formula (Krejcie and Morgan, 1970).

n ¼ N

1þ Nd2

where n = required sample size, N = Population size and d = margin
of error (ideal value is 0.05) for 95% confidence level. Based on the
formula the required sample was 394.74. The sample size after
accounting for potential non-response rate was calculated using
the formula (Sakpal, 2010).

nn ¼ n
1� d

where, nn = sample size after accounting for the non-response rate,
n = calculated sample size and d = non-response rate. Thus,
n = 394.75 and d = 20%. The final sample required for the study
was 493.42. We managed to document responses from 520 samples
in the study.
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2.6. Proportional allocation

Proportional allocation sample from all colleges of IAU was cal-
culated. Proportional allocation is calculated by the formula
(Pandey and Verma, 2008).

nx ¼ nn
n
N

where nx = proportional allocation number of college (x), nn = sample
size after accounting for the non-response rate, n = total student
population of college (x) and N = total student population of all
colleges.

2.7. Research instrument translation and piloting

A previously developed and validated survey questionnaire
known as Beverage Frequency Questionnaire (BFQ) was used in
the study (Hedrick et al., 2010; Hedrick et al., 2012; Hedrick
et al., 2013; Vanderlee et al., 2018). Permission was taken from
the developers of the scale. The BFQ examines the weekly fre-
quency and quantity of beverages consumed. It incorporates 17
types of beverages. Based on the frequency and quantity of specific
beverages, their caloric value may be estimated. The BFQ was
translated in Arabic language before handing it to the students.
The translation process was according to the guidelines for transla-
tion and cross culture adaptation. (Beaton et al., 2000). The BFQ
was not available in Arabic language and therefore its translation
was required before the study. A nutrition pharmacist who was a
subject matter expert and a native Arabic speaker translated the
questionnaire into Arabic language. This version was termed as
version 1.0. At the same time, an Arabic linguist who was a non-
subject matter expert, and native Arabic speaker whose second
language was English, translated the English version into Arabic.
This was termed as version 2.0. These versions were reconciled.
Following this step, the Arabic version was back translated into
English by two different academicians, a subject matter expert,
and a non-subject expert. The back translated versions obtained
from subject and non-subject experts were termed as versions
3.0 and 4.0, respectively. The versions 3.0 and 4.0 along with ver-
sions 1.0 and 2.0, were subjected to review by an expert committee
and were reconciled to produce a final Arabic version of BFQ. The
translated version of BFQ was pre-tested in 13 students and was
validated at this point.

2.8. Operational definitions

2.8.1. Sugar sweetened beverages (SSBs)
All beverages that had sugar contents were included in SSBs.

Based on the approach of Jones and colleagues, we considered car-
bonated soft drinks, fruit drinks, sports drinks, energy drinks, fla-
vored water, coffee, tea, hot chocolate, flavored milk or
substitutes, meal replacement beverages, protein drinks, smooth-
ies, and drinkable yogurt, as sugar sweetened beverages (Jones
et al., 2019).

2.8.2. Caffeinated beverages
All beverages that contained caffeine were included in caf-

feinated beverage category. We reviewed the findings of Verster
and Koenig and further categorized carbonated soft drinks, energy
drinks, tea and coffee as caffeinated beverages (Verster and Koenig,
2018).

2.8.3. Carbonated beverages
The beverages with carbon dioxide or those which contained

carbonates were considered as carbonated beverages (Kregiel,
1637
2015). Soft drinks, energy drinks, diet soft drinks were identified
in this beverage group.

2.9. Calculation of total volume and caloric value

The total volume and caloric value of beverages were calculated
using the frequency and quantity of beverages consumed in a
week. The total volume of beverage consumed in a week was cal-
culated by the following formula:

VTw
n ¼ Fw x Q

where, VTw
n is the total volume of a beverage (n) consumed in a

week, Fw is the weekly frequency and Q is the quantity. The average
volume of a beverage (n) consumed in a day was calculated by the
formula:

VTd
n ¼ VTw

n

7

where, VTd
n is the average volume of a beverage (n) consumed in a

day, 7 denotes number of days in a week and VTw
n is the total volume

of a beverage (n) consumed in a week. The weekly caloric value of a
beverage (n) was calculated by the following formula:

Cw
n ¼ Kcaln x VTw

n

where, Cw
n is the weekly caloric value of a beverage (n), Kcaln is the

average calories per milliliters (ml) of beverage (n) and VTw
n is the

total volume of a beverage (n) consumed in a week. The daily caloric
value of a beverage (n) was calculated by the following formula:

Cd
n ¼ Kcaln x VTd

n

where, Cd
n is the daily caloric value of a beverage (n), Kcaln is the

average calories per milliliters (ml) of beverage (n) and VTd
n is the

total volume of a beverage (n) consumed in a day. The total weekly
volume of a beverage category consumed was calculated by the
formula:

RVTw
x ¼ VTw

n1 þ VTw
n2 þ VTw

n3 þ � � �VTw
nx

where, RVTw
x is the total weekly volume of a beverage category and

VTw
n1 þ VTw

n2 þ VTw
n3 þ � � �VTw

nx are the sum of all total weekly volumes
(ml) of individual beverages (n1, n2, n3, . . . nx) included in a bever-
age category (x). The total daily volume of a beverage category (x)
consumed was calculated by the formula:

RVTd
x ¼ VTd

n1 þ VTd
n2 þ VTd

n3 þ � � �VTd
nx

where, RVTd
x is the total daily volume of a beverage category and

VTd
n1 þ VTd

n2 þ VTd
n3 þ � � �VTd

nx are the sum of all total daily volumes (ml)
of individual beverages (n1, n2, n3, . . . nx) included in a beverage
category (x). The total weekly caloric value of a beverage category
(x) was calculated by the following formula:

RCw
x ¼ Cw

n1 þ Cw
n2 þ Cw

n3 þ � � �Cw
nx

where, RCw
x is the total weekly caloric value of a beverage category

(x) and Cw
n1 þ Cw

n2 þ Cw
n3 þ � � �Cw

nxare the sum of all total weekly calo-
ric values (kcals) of individual beverages (n1, n2, n3, . . . nx)
included in a beverage category (x). The total daily caloric value
of a beverage category (x) was calculated by the following formula:

RCd
x ¼ Cd

n1 þ Cd
n2 þ Cd

n3 þ � � �Cd
nx

where, RCd
x is the total daily caloric value of a beverage category (x)

and Cd
n1 þ Cd

n2 þ Cd
n3 þ � � �Cd

nxare the sum of all total daily caloric val-
ues (kcals) of individual beverages (n1, n2, n3, . . . nx) included in a
beverage category (x).



Table 1
Demographic information of students (n = 507).

Student information N (%)

Gender
Male 318 (62.7)
Female 189 (37.3)

Study year
Preparatory year 93 (18.3)
2nd year 118 (23.3)
3rd year 116 (22.9)
4th year 68 (13.4)
5th year 112 (22.1)

College
Science college (Health track) 91 (17.9)
Science college (Non health track) 34 (6.7)
Pharmacy 180 (35.5)
Medicine 46 (9.1)
Physiotherapy 51 (10.1)
Nursing 32 (6.3)
Respiratory care 24 (4.7)
Dentistry 49 (9.7)

BMI Categories
Malnutrition 72 (14.2)
Normal weight 270 (53.3)
Overweight 95 (18.7)
Obese 70 (13.8)

Residence
Living with family 371 (73.2)
Living alone 136 (26.8)

Time of Survey
Exam time 122 (24.1)
Normal academic time 349 (68.8)
Vacation time 36 (7.1)

Illness
No 436 (86)
Yes 71 (14)
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2.9.1. Calculation of average calories
The average calories for each beverage category were provided

in a scoring sheet along with the BFQ. The calculation of Total Daily
Energy Expenditure (TDEE) was conducted using the online calcu-
lator (ScyMed).

2.10. Overlapping beverages in categories

The questionnaire had several beverages that were categorized
based on operational definitions and local expert consensus. Soft
drinks, fruit drinks, sports drinks, energy drinks, flavored water,
coffee, tea, hot chocolate, flavored milk or substitutes, meal
replacement beverages, protein drinks, smoothies, drinkable
yogurt were considered sugar sweetened beverages (SSBs). While
soft drinks, energy drinks, sweetened/unsweetened tea and coffee,
were categorized as caffeine containing beverages (CCBs). At the
same time, soft drinks, energy drinks, diet soft drinks were identi-
fied in carbonated beverage group. This resulted in overlapping of
soft drinks, energy drinks, sweetened tea, sweetened coffee in SSBs
and CCBs while soft drinks, energy drink were present in both SSBs
and carbonated groups. To avoid over estimation of calories and
quality, total calories and volume were calculated before catego-
rization of beverages. However, there may be an inflation in calo-
ries and volume due to the overlapping of beverages when
categorized. To compensate for the over estimation, beverage cat-
egories were analyzed one at a time and solely with respect to
demographics.

2.11. Data cleaning

Data cleaning was conducted before analysis as it was essential
to avoid possible unidentified error or misleading results (Osborne,
2013). In particular, in conducting linear regression analysis using
ratio/scale data, extreme value may give rise to ambiguous results.
Informal technique was used to checked and eliminate data out-
liers and incomplete information from the dataset (Dunn and
Clark, 1974; Islam et al., 2016). Moreover, the value of the statistics
‘Mahalanobis Distance’ was used to check and rid the data of mul-
tivariate outliers before conducting multiple linear regression. Due
to using self-administrative data collection procedure used in the
study, for some unintentional missing cases, a small number was
treated by, ‘last observation carried forward method’, for grouped
cases and, imputation method, for scale data (Lang, 2007). The rest
of data were cleaned.

2.12. Data analysis

The data were analyzed using SPSS version 23 and were
expressed as sample counts (N) and percentages (%). Descriptive
statistics such as mean (X), median (M), standard deviation (SD),
interquartile range (IQR), coefficient of variation (CV) and mini-
mum & maximum values as range, were used to report continuous
data. Frequency (N) with their corresponding percentages (%) were
reported for grouped data. Pearson correlation (q) was applied to
report the correlation between beverage consumption with stu-
dent age and BMI. Student’s t-test was utilized to compare the
calorie intake from different beverages based on their demograph-
ics. Simple and multiple linear regression analyses were used to
report the predictors of different beverage consumption. Checking
multicollinearity among predictors is an important assumption for
applications of multiple linear regression model. Variance inflation
factor (VIF) was used to check for the problem of multicollinearity
among the predictor variables and the value of VIF < 5 highlighted
no evidence of multicollinearity (Chatterjee and Hadi, 2006).
Model assumptions for linearity and homoscedasticity were
1638
checked using scatter plot. A two-tailed p value of <0.05 was con-
sidered significant at the 95% confidence interval (CI) level.

2.13. Consent and ethics approval

The students were asked to provide their written consent before
documenting their response. Those who consented to participate
were included in the study. The study was approved by the Institu-
tional Review Board of Imam Abdulrahman Bin Faisal University,
Dammam, Saudi Arabia (IRB-2019-05-021).

3. Results

A total of 507 responses were collected. The mean age of stu-
dents was 20–21 years (20.72 ± 1.68) and the range was between
18 and 27 years. Most responses were from male students
(N = 318, 62.7%). The responses were gathered from students from
all study years and a third of them were from pharmacy students
(N = 180, 35.5%). The mean body mass index (BMI) was 23 kg/m2

(23.41 ± 5.21) and ranged between 14.5–40.1 kg/m2. The average
total daily energy expenditure was 2360.5 kcals. Most students
(N = 270, 52.3%) had normal BMI and lived with family (N = 371,
73.2%). A small proportion of students (N = 71, 14%) had illnesses.
Out of these 71 students, 28 (39.4%) had glucose 6 – phosphate
dehydrogenase deficiency, 19 (26.8%) had sickle cell anemia, 9
(12.7%) had asthma, 7 (9.9%) suffered from hypertension, 3 (4.2%)
sickle cell trait, 4 (5.6%) had diabetes and 1 (1.4%) had depression
(Table 1).

Most students (315, 62.1%) consumed water 3 times a day while
fruit juice and sweet juice were consumed 1 time a week by almost
a third (N = 148, 29.2%) and a fifth (N = 105, 20.7%) of students
respectively. Very few students (N = 22, 4.3%) drank vegetable juice
1 time a week. Whole milk was most consumed 2–3 times weekly
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(N = 119, 23.5%) while reduced fat milk was mostly consumed 1
time per week (N = 60, 11.8%). The low-fat milk was most con-
sumed 1 time per week (N = 30, 5.9%). Most students (N = 87,
17.2%) consumed soft drinks 2–3 times in a week. Diet soft drinks
were mostly consumed once a week (N = 29, 5.7%). Most students
drank sweetened tea 2–3 times per week and tea/coffee/creamer 1
time per week (N = 86, 17%). Black coffee was consumed 2–3 times
weekly by most students (N = 63, 12.4%). Meal replacement drinks
were consumed 1 time per week by a small proportion of students
(N = 21, 4.1%) while energy and sports drinks were consumed once
weekly by a small number of students (N = 32, 6.3%) (Table 2).

Most students consumed water, fruit juice and sweet juice in
250 ml cup (N = 193, 38.1%), (N = 155, 30.6%) and (N = 168,
33.1%) respectively. Vegetable juice was consumed in 150 ml or
less by most students (N = 151, 29.8%). Whole milk was consumed
by most students in 250 ml cup (N = 195, 38.6%) while reduced fat
milk and low-fat milk were consumed in quantity of 150 ml or less
by the majority (N = 131, 25.8%) and (N = 149, 29.4%) respectively.
Soft drinks were mostly consumed in a can of 335 ml (N = 197,
38.9%) while diet soft drinks were consumed in quantity
< 150 ml (N = 137, 27%). Sweetened tea, tea/coffee with creamer
and black tea/coffee were consumed in quantity of 150 ml or less
by most students (N = 228, 45%), (N = 170, 33.5%) and (N = 170,
33.5%) respectively. Meal replacement drinks were used by a small
number of students in 250 ml cup (N = 22, 4.3%) while energy and
sports drinks were consumed in 150 ml or less (N = 32, 6.3%)
(Table 3).

The mean and median quantity of beverages consumed per day
and per week with their ranges are tabulated in Table 4. The mean
and median energy in kilo calories (kcals) liberated from the bev-
erages are also mentioned in Table 4.
3.1. Relationship between demographic variables and beverage intake
in kcal

The variable of age had a non-significant, negative, and weak
relationship (q = �0.009, p > 0.05) with SSBs intake (kcal). How-
ever, it was non-significant, positive, and weak (q = 0.036,
p > 0.05) for relationship between age and caffeinated beverage
intake in kcal. Similarly, there was a non-significant, negative,
and weak relationship (q = �0.001, p > 0.05) between age and car-
bonated beverage intake (kcal).

The BMI had a non-significant, positive, and weak relationship
(q = 0.44, p > 0.05) with SSBs intake (kcal). However, it was signif-
icant, positive, and weak-to-moderate (q = 0.130, p < 0.01) for rela-
tionship between BMI and caffeinated beverage intake (kcal). The
relationship between BMI and carbonated beverage intake (kcal)
Table 2
Beverage consumption frequency (n = 507).

Beverage Never or < 1 T/W 1 T/W 2–3 T

Water 1 (0.2) 12 (2.4) 17 (3
Fruit juice 209 (41.2) 148 (29.2) 91 (1
Sweet juice 242 (47.7) 105 (20.7) 89 (1
Vegetable juice 463 (91.3) 22 (4.3) 11 (2
Whole milk 184 (36.3) 85 (16.8) 119 (
Reduced fat milk 354 (69.8) 60 (11.8) 49 (9
Low-fat milk 442 (87.2) 30 (5.9) 15 (3
Soft drink 234 (46.2) 83 (16.4) 87 (1
Diet soft drink 429 (84.6) 29 (5.7) 26 (5
Sweetened tea 186 (36.7) 78 (15.4) 85 (1
Tea coffee creamer 231 (45.6) 86 (17) 82 (1
Black tea coffee 287 (56.6) 59 (11.6) 63 (1
Meal replacement 457 (90.1) 21 (4.1) 9 (1.8
Energy and sports drink 446 (88) 32 (6.3) 18 (3

T = Time; W = Week; D = Day.
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was marginally non-significant, positive, and weak (q = 0.100,
p = 0.05). The correlation among variables of age, BMI and bever-
ages are mentioned in Figs. 1, 2 and 3 and the squares in the diag-
onal show data distribution.
3.2. Mean comparison in daily calorie intake from beverages

The mean difference between male and female gender was sig-
nificant (p < 0.05) as calorie intake from all beverages for males
was 39.44 kcal more than females. Besides, it was significant
(p < 0.01) for SSBs as well as calorie intake from SSBs for male stu-
dents was 49.17 kcals more than females. Similarly, the mean dif-
ference was significant (p < 0.01) for caffeinated beverages as
calorie intake from caffeinated beverages for males was 42.7 kcal
more than females. Moreover, it was significant (p < 0.01) for car-
bonated beverages as calorie intake from such beverages for male
students was 53.77 kcals more than females. The mean difference
between the BMI categories of obese and non-obese was signifi-
cant (p < 0.05) for calorie intake for all beverages. Obese students
had calorie intake of 30.2 kcals more than non-obese students. It
was marginally non-significant (p = 0.05) for SSBs as obese stu-
dents obtained 37.79 kcals more than non-obese students. Further-
more, the mean difference was significant (p < 0.01) for caffeinated
beverages as obese students obtained 69.53 kcals more from such
beverages as compared to their non-obese counterparts. Similarly,
the mean difference was significant (p < 0.01) for carbonated bev-
erages as obese students obtained 73.24 kcals more from such bev-
erages as compared to non-obese students.

The mean differences in calorie intake was significant with
respect to residence of students. It was significant for all categories
of beverages. Students living alone in university accommodation
had 39.99 kcals more from all sorts of beverages as compared to
students living with their families. Similarly, students living alone
obtained 48.06 kcals, 49.92 kcals and 53.80 kcals more from SSBs,
caffeinated and carbonated beverages respectively, as compared to
students who lived with their families. The mean difference in
calories intake with respect to illness was significant (p < 0.05)
only for SSBs and caffeinated beverages. Students who had no ill-
ness had a higher calorie intake of 32.92 kcals and 39.19 kcals from
SSBs and caffeinated beverages respectively, as compared to stu-
dents who suffered from any illness. The mean difference in calo-
ries intake related to time of survery, i.e., examination/normal
academic session, was significant (p < 0.05) only for CCBs and
CarBs. Students who had exams had a higher calorie intake of
54.06 kcals and 61.19 kcals from CCBs and CarBs respectively, as
compared to students who had normal academic session (Table 5).
/W 4–6 T/W 1 T/D 2 + T/D 3 + T/D

.4) 27 (5.3) 25 (4.9) 110 (21.7) 315 (62.1)
7.9) 27 (5.3) 23 (4.5) 6 (1.2) 3 (0.6)
7.6) 36 (7.1) 25 (4.9) 7 (1.4) 3 (0.6)
.2) 7 (1.4) 3 (0.6) 1 (0.2) 0 (0.0)
23.5) 37 (7.3) 57 (11.2) 11 (2.2) 14 (2.8)
.7) 23 (4.5) 15 (3) 3 (0.6) 3 (0.6)
) 9 (1.8) 6 (1.2) 1 (0.2) 4 (0.8)
7.2) 52 (10.3) 29 (5.7) 12 (2.4) 10 (2)
.1) 11 (2.2) 7 (1.4) 4 (0.8) 1 (0.2)
6.8) 51 (10.1) 55 (10.8) 26 (5.1) 26 (5.1)
6.2) 37 (7.3) 35 (6.9) 26 (5.1) 10 (2)
2.4) 25 (4.9) 36 (7.1) 19 (3.7) 18 (3.6)
) 7 (1.4) 5 (1) 5 (1) 3 (0.6)
.6) 6 (1.2) 2 (0.4) 1 (0.2) 2 (0.4)



Table 3
Beverage consumption quantity (n = 507).

Beverage None 150 ml or less 1 cup (250 ml) Can (355 ml) Bottle (591 ml) Fountain cup (710 ml)

Water 0 (0.0) 49 (9.7) 193 (38.1) 91 (17.9) 111 (21.9) 63 (12.4)
Fruit juice 82 (16.2) 96 (18.9) 155 (30.6) 119 (23.5) 29 (5.7) 26 (5.1)
Sweet juice 112 (22.1) 128 (25.2) 168 (33.1) 82 (16.2) 11 (2.2) 6 (1.2)
Vegetable juice 248 (48.9) 151 (29.8) 78 (15.4) 20 (3.9) 8 (1.6) 2 (0.4)
Whole milk 93 (18.3) 136 (26.8) 195 (38.6) 66 (13) 11 (2.2) 6 (1.2)
Reduced fat milk 206 (40.6) 131 (25.8) 127 (25) 32 (6.3) 6 (1.2) 5 (1)
Low-fat milk 238 (46.9) 149 (29.4) 79 (15.6) 29 (5.7) 8 (1.6) 4 (0.8)
Soft drink 125 (24.7) 97 (19.1) 71 (14) 197 (38.9) 12 (2.4) 5 (1)
Diet soft drink 236 (46.5) 137 (2) 50 (9.9) 76 (15) 7 (1.4) 1 (0.2)
Sweetened tea 97 (19.1) 228 (45) 136 (26.8) 41 (8.1) 5 (1) 0 (0)
Tea coffee creamer 118 (23.3) 170 (33.5) 148 (29.2) 60 (11.8) 7 (1.4) 4 (0.8)
Black tea coffee 196 (38.7) 170 (33.5) 96 (18.9) 31 (6.1) 10 (2) 4 (0.8)
Meal replacement 443 (87.4) 13 (2.6) 22 (4.3) 16 (3.2) 8 (1.6) 5 (1)
Energy and sports drink 426 (84) 28 (5.5) 28 (5.5) 22 (4.3) 3 (0.6) 0 (0)

Table 4
Beverage consumption frequency and energy (n = 507).

Beverage consumption Frequency kcals/day

Weekly Daily

Mean &
Median

Range CV Mean &
Median

Range CV Mean &
Median

Range CV

Water (l) 17.58
19.76

0.6–22.1 0.33 2.36
2.45

0.2–3.2 0.33 – –

Fruit juice (ml) (n = 425) 680.04
335.00

150.0–3250.0 1.01 104.64
47.90

21.4–750.0 1.19 62.51
28.59

12.8–
448.1

1.19

Sweet juice (ml) (n = 395) 639.26
335.00

150.0–2950.0 0.99 98.01
47.90

21.4–750.0 1.19 47.52
23.16

10.4–
363.0

1.19

Vegetable juice (ml) (n = 259) 299.79
150.00

150.0–2130.0 1.22 43.53
21.40

21.4–450.0 1.30 40.63
19.71

19.7–
414.0

1.37

Whole milk (ml) (n = 414) 969.21
750.00

150.0–5250.0 1.17 138.45
107.10

21.4–750.0 1.17 106.75
82.61

16.5–
578.3

1.17

Reduced fat milk (ml) (n = 301) 512.70
250.00

150.0–3150.0 1.11 73.23
35.70

21.3–450.0 1.11 46.29
22.57

12.8–
284.4

1.11

Low-fat milk (ml) (n = 269) 384.48
150.00

150.0–3150.0 1.42 54.91
21.40

21.4–450.0 1.42 21.26
8.29

8.3–174.2 1.42

Soft drink (ml) (n = 382) 876.23
335.00

150.0–2345.0 0.87 127.58
47.90

21.4–450.0 0.89 57.29
21.49

9.6–202.1 0.89

Diet soft drink (ml) (n = 271) 425.76
250.00

150.0–2485.0 1.21 61.17
35.70

21.4–450.0 1.22 0.61
0.36

0.2–4.5 1.22

Sweetened tea (ml) (n = 410) 934.56
450.00

150.0–3150.0 0.96 133.50
64.30

21.4–450.0 0.96 48.84
21.73

7.2–253.5 1.12

Tea coffee creamer (ml) (n = 389) 867.66
450.00

150.0–3500.0 1.11 123.78
47.90

21.4–500.0 1.11 34.29
13.26

5.9–138.5 1.11

Black tea coffee (ml) (n = 311) 951.00
450.00

150.0–3546.0 1.09 134.82
64.30

21.4–506.6 1.10 1.48
0.71

0.24–5.6 1.10

Meal replacement (ml) (n = 64) 1173.02
710.00

150.0–4137.0 1.01 167.57
101.40

21.4–591.0 1.01 169.92
102.85

21.7–
599.3

1.01

Energy and sport drink (ml) (n = 81) 666.14
250.00

150.0–3546.0 1.23 95.16
35.70

21.4–506.6 1.23 45.01
16.89

10.1–
239.6

1.22

*Sugar sweetened beverages (ml) (n = 487) 4226.40
3512.50

335.0–
15760.0

0.71 650.58
534.25

47.9–
2156.5

0.69 187.61
171.21

21.0–
487.0

0.62

*Caffeinated beverage (ml) (n = 427) 4041.87
3060.00

250.0–
15610.0

0.83 575.23
437.10

35.7–
1927.8

0.82 87.57
82.06

1.7–227.1 0.68

*Carbonated beverages (ml) (n = 401) 1534.19
1005.00

150.0–7935.0 1.05 224.55
143.60

21.4–
1326.4

1.11 52.54
21.96

0.48–
199.7

0.91

yAll beverages – – – – – – 440.71
357.88

2.8–
1863.9

0.72

*Some beverages are present in more than one category, yall beverages are present in this category.
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3.3. Percentile contribution of calories from beverages towards total
daily energy expenditure (TDEE)

The average % calorie contribution of SSBs towards TDEE was
10.23 ± 8.86 (median = 8.05, IQR = 8.85). The lowest % calorie con-
tribution was 0 while highest was 56.6% towards TDEE. Besides,
caffeinated beverages had an average % contribution of
6.34 ± 7.45 (median 4.1, IQR = 6.4) with a range between 0%�
51.4% calorie contribution towards TDEE. Similarly, average % calo-
1640
rie contribution of carbonated beverages towards TDEE was
2.82 ± 5.03 (median = 0.9, IQR = 2.8). The lowest % calorie contribu-
tion was 0 while highest was 45.4% towards TDEE. The percentiles
are tabulated in Table 6.

3.4. Predictors of beverage intake (ml)

The VIF values showed no multicollinearity presence among
predictors. Results frommultiple linear regression model predicted



Fig. 1. Correlation among age, BMI and calories from SSBs intak.
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that for a year-wise increment in study year, the intake of SSBs
would increase by 130 ml holding all other IV fixed (p < 0.01). Sim-
ilarly, for every unit increase in BMI, i.e., obesity, the intake of SSBs
would increase by 70 ml holding all other IV constant (p < 0.05).
Besides, the model predicted that for every ml of SSBs consumed,
there will be 279 ml more of SSBs consumed by students living
with family as compared to students living alone, provided other
IVs remain constant (p < 0.05). Moreover, for every ml of SSBs con-
sumed by students with or without illness, there would be 89 ml
more of SSBs consumed by students with an illness consumed as
compared to those without any illness considering other IVs fixed
(p < 0.05) (Table 7).

The model for caffeinated beverages predicted that for every
unit increase in BMI, i.e., obesity, the intake of caffeinated bever-
ages would increase by 163 ml holding all other IVs constant
(p < 0.05). Besides, for every ml of caffeinated beverages consumed
by students who lived alone or with their families, intake would
increase by 122 ml for students who lived alone when all other
IVs are fixed (p < 0.05). Moreover, the model predicted that for
every ml of caffeinated beverages consumed by students during
1641
examination or academic period, intake would increase by
116 ml for students in examination period when other IVs are
adjusted for (p < 0.05). The VIF values showed no multicollinearity
presence among predictors (Table 8).

The model for carbonated beverage predicted that for every ml
of carbonated beverage consumed by students, the intake would
increase by 147 ml for male students considering other IV constant
(p < 0.05). Similarly, for every unit increase in BMI, i.e., obesity, the
intake of carbonated beverages would increase by 312 ml holding
all other IV constant (p < 0.05). Moreover, the model predicted that
for every ml of carbonated beverages consumed by students during
examination or academic period, intake would increase by 254 ml
for students in examination period when other IVs are adjusted for
(p = 0.05). The VIF values showed no multicollinearity presence
among predictors (Table 9).

4. Discussion

Saudi Arabia is the largest consumer market for beverages in
the Middle Eastern Region (Benajiba and Mahboub, 2019). This



Fig. 2. Correlations among Age, BMI and calories from caffeinated beverages.

Md. Ashraful Islam, Aseel Fuad Al-karasneh, Ahmed Bin Hussain et al. Saudi Pharmaceutical Journal 28 (2020) 1635–1647
study was novel in the aspect that it documented beverage con-
sumption of students using a validated instrument. The study doc-
umented responses from male and female students from all study
years studying in seven colleges of the university. A third of stu-
dents (32.5%) were overweight and obese. This figure was similar
to that reported in a study from another public sector university
in neighboring city of Alahsa (Al Otaibi and Kamel, 2017). Unlike
previous studies, we documented students’ responses during aca-
demic and examination time to observe any variation in consump-
tion pattern.

Consumption of free sugars may negatively impact weight con-
trol (Ruff et al., 2014). The average volume of SSBs consumed by
students were > 4 L per week that amounted to an average
650 ml per day. This was lower than the figure reported in Malay-
sian adolescents (Gan et al., 2019). Considering its association with
BMI, such beverages could increase likelihood of suffering from
metabolic and endocrine disorders (Ruff et al., 2014; Malik et al.,
2010). The WHO stresses on the reduction of free sugars to 10%
of total calorie intake (Bellisle et al., 2018). Considering the % calo-
rie contribution towards TDEE, we observed that 75% of students
1642
had a % kcal contribution of 12.7% or less from SSBs towards their
daily energy intake which was slightly higher than the levels rec-
ommended by WHO (WHO, 2015). We also found that the mean
calorie intake from SSBs for male students was more than female
students. This finding was in line with finding of previous studies
as males consumed more SSBs in the US (Ogden et al., 2011;
Rosinger et al., 2017). Moreover, BMI had a positive relationship
with SSBs intake in our results. This meant that BMI increased with
a higher SSBs intake. This was highlighted while comparing mean
differences in calorie intakes of obese and non-obese students.
Regression analyses revealed that a quantity of 70 ml of SSBs
increased for every unit increase in BMI. This is detrimental for
health of an obese student as sugar drinks have high glycemic
index (GI) and studies have highlighted their ability to impair insu-
lin sensitivity and stimulate weight gain (Guerreiro et al., 2010;
Kahlhöfer et al., 2016). As a result, this practice would increase
likelihood of diabetes and promote further obesity. It was high-
lighted in a review that SSBs alter sensitivity of insulin which
increase the chances of having diabetes or metabolic disease.
Besides SSBs have been observed to contribute to weight gain,



Fig. 3. Correlations among Age, BMI and calories from carbonated beverages.

Table 5
Mean comparison in daily calorie intake from beverages.

Comparison Beverages (per day)

AB (kcal) SSBs (kcal) CCBs (kcal) CarBs (kcal)

Mean Differences with 95% CI
Gender 0.043 0.001 0.007 <0.001
Male vs Female 39.44

(1.17, 77.72)
49.17
(21.39, 76.95)

42.70
(11.64, 73.76)

53.77
(35.32, 75.51)

BMI Categories 0.027 0.050 0.002 0.006
Obese vs Others 30.20

(13.48, 83.88)
37.79
(�1.37, 76.97)

68.53
(25.18, 111.87)

73.24
(21.53, 124.96)

Residence 0.046 0.026 0.032 0.046
Living alone vs with family 39.99

(3.48, 86.25)
48.06
(4.67, 71.73)

49.92
(7.27, 94.04)

53.80
(12.10, 81.90)

Timing of survey 0.017 0.357 0.004 0.008
Exam time vs Others 56.58

(16.67, 91.82)
27.71
(�3.43, 96.86)

54.06
(9.58, 72.11)

61.19
(12.63, 114.22)

Illness 0.252 0.035 0.026 0.084
No vs Yes 31.53

(�22.46, 85,52)
32.92
(6.52, 72.35)

39.19
(4.69, 73.68)

19.94
(�2.68, 42.57)

ABs = All Beverages, SSBs = Sugar sweetened Beverages, CCBs = Caffeinated Beverages, CarBs = Carbonated Beverages.
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Table 6
Percentage calorie contribution of beverages to total daily energy expenditure.

Weighted Average Percentiles

5 10 25 50 75 90 95

% kcal contribution of SSBs towards TDEE 1.605 2.300 4.100 8.050 12.675 21.000 25.795
% kcal contribution of CafBs towards TDEE 0.100 0.800 1.600 4.100 8.000 14.550 20.280
% kcal contribution of CarBs towards TDEE 0.000 0.000 0.400 0.900 3.200 6.490 11.585

TDEE = total daily energy expenditure, SSB = sugar sweetened beverage, CafB = caffeinated beverage, CarB = carbonated beverage.

Table 7
Model for SSBs consumption (n = 494).

Variables Simple Regression Multiple Regression

Coefficient (b) p-value Coefficient (b) p-value VIF

Age (year) �0.033 0.469 – – –
Gender

(Male vs Female)
0.119 0.008 0.079 0.111 1.23

Study year
(Preparatory year vs Others)

0.136 0.002 0.130 0.006 1.10

College
(Medical vs Others)

�0.006 0.897 – – –

BMI Categories
(Obese vs Others)

0.082 0.007 0.070 0.013 1.08

Residence
(Living with family vs Alone)

0.374 0.040 0.279 0.047 1.14

Timing of Survey
(Exam time vs Others)

0.140 0.757 – – –

Illness
(No vs Yes)

0.098 0.030 0.089 0.046 1.01

ANOVA (F = 3.453, p = 0.002); R2 = 0.41 and adjusted R2 = 0.29.

Table 8
Model for caffeinated beverage consumption (n = 445).

Variables Simple Regression Multiple Regression

Coefficient (b) p-value Coefficient (b) p-value VIF

Age (year) 0.003 0.942 – – –
Gender

(Male vs Female)
0.044 0.354 – – –

Study year
(Preparatory year vs Others)

0.068 0.153 – – –

College
(Medical Dr. vs Others)

�0.064 0.181 – – –

BMI 0.174 0.037 0.163 0.044 1.01
Residence

(Living Alone vs Family)
0.132 0.021 0.122 0.029 1.01

Timing of Survey
(Exam time vs Others)

0.137 0.004 0.116 0.025 1.03

Illness
(Yes vs No)

�0.063 0.185 – – –

ANOVA (F = 7.429, p = 0.019); R2 = 0.37 and adjusted R2 = 0.26.
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hypertension, cardiovascular risk, dental carries, etc. (Malik et al.,
2010; Bernabe et al., 2014). The Global Burden of Disease 2010
Report revealed that individuals fromMiddle East and North Africa
(MENA) region consumed about 0.4 servings daily and reported
about 12,236 deaths related to chronic SSBs intake (Singh et al.,
2015).

Our study found that caffeinated beverages were also consumed
in large quantities. An average 4 L of such beverages were con-
sumed that amounted to about 250 ml per day. The average daily
calorie intake from caffeinated beverages was 87.57 kcals. In terms
of % kcal contribution towards TDEE, three quarters of students had
8% calorie contribution from caffeinated beverages towards their
TDEE. A systematic review by Wikoff and colleagues mention that
a daily intake of 400 mg caffeine in healthy adults was not associ-
1644
ated with any adverse effects (Wikoff et al., 2017). However, con-
sidering the average consumption in our sample, it was higher
than the recommended amount. Of all caffeinated beverages, cof-
fee and tea are widely consumed in the world. Studies have
reported that coffee may be beneficial in reducing likelihood of car-
diovascular diseases and diabetes. It may prevent kidney diseases
as well as neurodegenerative diseases (O’Keefe et al., 2013; Lew
et al., 2018; Herden and Weissert, 2018). Previous studies in this
population also highlighted consumption of coffee, tea, and energy
drinks, as a source of caffeine by most students (Al Rasheed et al.,
2017; Al-Shagawi et al., 2017). Both studies reported that students
mentioned exams as major stressor and determinant for high caf-
feine consumption. In our study we found that study period was
significantly related to beverage intake as an increase of 116 ml



Table 9
Model for carbonated beverage consumption (n = 401).

Variables Simple Regression Multiple Regression

Coefficient (b) p-value Coefficient (b) p-value VIF

Age (year) �0.034 0.502 – – –
Gender

(Male vs Female)
0.127 0.011 0.147 0.006 1.14

Study year
(Preparatory year vs Others)

0.093 0.063 0.068 0.179 1.06

College
(Medical vs Others)

0.056 0.267 – – –

BMI Categories
(Overweight & Obese vs Others)

0.501 0.032 0.312 0.038 1.11

Residence
(Living Alone vs Family)

0.057 0.255 – – –

Timing of Survey
(Exam time vs Others)

0.509 0.033 0.254 0.050 1.11

Illness
(Yes vs No)

�0.016 0.749 – – –

ANOVA (F = 3.171, p = 0.014); R2 = 0.31 and adjusted R2 = 0.21.
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of caffeinated beverages was reported among students during
exams compared to normal academic session.

The average volume of carbonated beverage consumption was
1.5 L per week. This amounted to an average 225 ml and 52.54
kcals per day. We observed that male students consumed an aver-
age 53 ml more than female students. This was similar to the find-
ings of previous two studies at this venue (Al Rasheed et al., 2017;
Al-Shagawi et al., 2017). A high intake of carbonated beverages is
associated with an increased risk of dental carries especially in
children and may be considered as a risk factor for periodontal dis-
eases (Sohn et al., 2006; Song et al., 2016). There was a significant
relationship between BMI and carbonated drink consumption in
our sample. Moreover, study period was identified as a predictor
of carbonated beverages consumption as an increase of 254 ml of
carbonated beverages was attributed to exams. In this context,
consumption of 300 ml of carbonated drinks is associated with gas-
tric distress (Cuomo et al., 2009).

The impact of academic activities on beverages consumption
was evident in our study while comparing calorie intake during
exams with usual academic sessions. Calorie intake increased by
27.1 kcals, 54.06 kcals and 61.19 kcals from SSBs, caffeinated and
carbonated beverages. Studies highlight that students may con-
sume caffeinated and carbonated energy drinks to improve their
academic performance specially in the time of exams (Al Rasheed
et al., 2017; Al-Shagawi et al., 2017).

We observed that the average consumption of water was
between 2 and 3 L. Studies mention the impracticability of estab-
lishing a recommended range for water since its requirement var-
ies among individuals based on body metabolism, exercise,
climate, health, disease state, occupation, etc. Therefore, an ade-
quate intake (AI) was formulated that provided a range for satisfac-
tory intake of water considering normal climate, diet, exercise, and
urine output (Grandjean, 2004). The AI of water ranges from 2.2 to
3.0 L per day (Meinders and Meinders, 2010).

More than half of students consumed fruit juices and mostly
drank it in a 250 ml cup. The average calorie intake from juice
was 47.52 kcals. Though, fruit juice may be regarded as a good
source of sugar and calories for an individual and studies prove a
positive impact of fruit juice on CVD risk reduction, consumption
of whole fruit is preferred over juices (Scheffers et al., 2019). This
could be understood with reference to the glycemic index (GI)
which measures the ability of carbohydrates to raise the level of
blood glucose in blood (Guerreiro et al., 2010). A study in Portugal
compared the GIs of several fruit juice beverages and found that
several juices had low, moderate, and high index values
(Guerreiro et al., 2010).
1645
The study had a limitation of over lapping since some beverages
were present in more than one group. This could result in over esti-
mation of beverage consumption and resultant calorie intake. This
issue was resolved by analysing each beverage category separately
from the other. The average volume and calories are also presented
in tables for each beverage so that the readers could interpret the
results more accurately and with caution. Nonetheless, this work
would serve as a primary data for further research in the field of
clinical obesity and nutrition. The notable strength of this work lies
in estimation of calories and energy intake based on each category
of beverages. This may further open new areas for investigation of
consumption of a particular beverage among students including its
academic and social determinants. The study estimated mean dif-
ference in quantity and calories based on body mass index of stu-
dents. This would provide the opportunity to further investigate
repercussions of increased beverage consumption on obesity and
overall health of students.

5. Conclusion

There was a high consumption of beverages in students that
was related to their demographic characteristics. Besides, BMI,
examination period and residence were identified as predictors
of beverage consumption. The average calorie intake from SSBs
beverages was higher than recommended amounts. The volume
of caffeinated and carbonated beverages consumed by the students
were more than the safe limits. There is a need to create awareness
among the students regarding the detrimental effects of chronic
consumption of these beverages.
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