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Purpose: In 2017, Saudi Arabia introduced a 120% tax on energy drinks and a 50% tax on soft drinks. The impact
of this policy on the consumption of sugar-sweetened beverages (SSB) among schoolchildren is not known in this
country. The present study evaluated the impact of the excise tax on SSB consumption in the tri-city metropolitan
area of Dammam-Khobar-Dhahran, Eastern Province, Saudi Arabia.

Materials and Methods: A repeated cross-sectional design was used to examine the difference between pre- and
post-tax SSBs consumption among schoolchildren (12-14 years old) in Dammam-Khobar-Dhahran cities. A beverage-
consumption frequency questionnaire was completed by 453 participants before the tax implementation and
334 participants after the tax implementation. The tax on soft drinks was increased by 50% and on energy drinks
by 120%. Pre-tax data were collected in May 2017 and post-tax data in April 2018.

Results: The proportion of participants who consumed energy drinks was 46.1% (95% Cl: 42-51) before tax imple-
mentation, decreasing to 38.4% (95% Cl: 33-44) after tax implementation, a reduction of nearly 8%. 92.5% (95%
Cl: 90-95) of the participants consumed soft drinks before tax implementation and 94.6% (95% Cl: 92-97) did so
after tax implementation, an increase of about 2%.

Conclusions: The study showed no statistically significant impact of tax implementation on the consumption of energy

drinks and soft drinks in this sample of children.
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xcess sugar intake is a key causative factor for obesity,

type 2 diabetes, and dental caries.1.21 Sugar-sweetened
beverages (SSB) are the chief source of added sugars, due
to wide availability and aggressive marketing. They have
also become more affordable, leading to increased con-
sumption in recent decades. SSB consist of many added
sugars, which may detrimentally affect health due to fre-
quent consumption over a period of time, despite their lim-
ited nutritional value.2 To prevent sugar-related diseases,
the World Health Organization (WHO) has recommended
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that sugar consumed should not surpass 10% of total daily
total calories and preferably make up <5% of total energy
ingestion.13

A study from the US reported that added sugar intake
increases with age and ranges from 3.5 g/day for children
under 1 year of age to 102.1 g/day for 18-year-olds.” Sub-
stantially less sugar is ingested by children under 6 years
old than by children 6 to 18 years old. Alsubaie et al? re-
ported that 56.3% of 7- to 12-year-old Saudi children con-
sumed carbonated beverages weekly and 17.1% daily. The
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Table 1 Demographic characteristics of schoolchildren

Demographic variables

Before tax implementation
N =453 N (%)

After tax implementation
N =334 N (%)

Nationality 354 (78) 288 (87)
Saudi
Non-Saudi 99 (22) 46 (13)
Parents’ education 5 (1) 0 (0)
Not educated
Primary/elementary school 29 (6) 5(2)
Highschool/diploma
College/university 132 (29) 61 (18)
287 (63) 268 (80)
Parents’ employment 35 (8) 30 (9)
Unemployed
Private job 344 (76) 213 (64)
Government job
74 (16) 91 (27)
Monthly family income 32 (7) 6 (2)
Less than 5000 SAR*
5000 to 10,000 SAR 99 (22) 49 (15)
10,000 to 15,000 SAR
Above 20,000 SAR 159 (35) 111 (33)
163 (36) 168 (50)

*1000 SAR is equivalent to 267 US$.

consumption of added sugars increases from low-income
families to middle-income families, then declines among
children from the highest-income families.13

Adverse effects of SSB on oral and general health have
been well documented in the literature, and intervention
such as the sugar tax has been levied in many countries to
reduce SSB consumption.112,.22 |n addition to widespread
public health recommendations, public policies have been
proposed to change consumption patterns at the population
level. The most common actions implemented to reduce
SSB consumption include taxation, reduction of availability in
schools, restrictions on marketing to children, public aware-
ness campaigns, and front-of-package labeling.417,18,23

Saudi Arabia implemented the excise tax on beverages
such as soft drinks and energy drinks in June 2017 to con-
trol rising health issues related to SSB. Therefore, it was
important to understand the impact of the policy on the
consumption of SSB among schoolchildren. The study
aimed to compare the consumption of SSB among school-
children in the Eastern province of Saudi Arabia before and
after the implementation of the tax.

MATERIALS AND METHODS

A repeated cross-sectional study was performed to examine
the changes in pre- and post-tax beverage consumption
among schoolchildren (12-14 years) in Greater Dammam,
Eastern Province of Saudi Arabia. Greater Dammam is the
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metropolitan area that consists of Dammam, Al Khobar, and
Dhahran cities. The sample size calculation was based on
population size (N = 30,000), % frequency of outcome in
the population (70%), confidence limits (4%), and design
effect (1). The sample for pre-tax (N = 492) and post-tax
(N = 492) data collection was calculated.

Six public schools were selected using a simple random
sampling technique by employing the Excel 2010 (Micro-
soft; Redmond, WA, USA) random number generator. After
the selection of schools, permission to visit and conduct
the study was granted by the Ministry of Education, and
schools were approached. In each school, classes and stu-
dents were similarly selected using simple random sam-
pling. Children who provided their written informed consent
from their parents/legal guardians and expressed their will-
ingness to participate were included in the study. Written
consent included the purpose, benefits, and procedure of
the study. The contact details of the principal investigator
were provided in case further information about the study
was required by the parents/legal guardians. Ethical ap-
proval was obtained from an institutional review board at
Imam Abdulrahman Bin Faisal University.

Saudi Arabia announced the tax on SSB in May 2017,
and it was implemented in June 2017. Tax implementation
increased the prices of soft drinks (such as Pepsi, Coca
Cola, Sprite, Fanta, 7up, etc.) by 50% and that of energy
drinks (Red Bull, Bison, etc.) by 120%. Data were collected
in two phases: pre-tax phase in May 2017 and post-tax
phase in April 2018.

Oral Health & Preventive Dentistry
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Table 2 Comparison of soft drink consumption among schoolchildren before and after tax implementation

Soft drink consumption
Before-tax proportions in % After-tax proportions in %

Demographic variables (95% Cl) p-value (95% Cl) p-value
Nationality 72 (68-77) 0.019 81.7 (78-86) 0.022
Saudi

20.5 (16-24 12.9 (9-16
Non-Saudi ( ) ( )
Parents’ education 1.1 (0-2) 0.617 9 (6-12) 0.805
Not educated

5.96 (4-8 3.9 (2-6

Primary/elementary school (“8) (26)
Highschool/diploma 26.26 (22-30) 22.8 (18-27)
College/university 59.16 (55-64) 67.1 (62:72)
Parents’ employment 6.84 (64-73) 0.535 8.1 (5-11) 0.568
Unemployed 71.08 (67-75) 65.3 (60-70)
Private job
Government job 14.5 (11-18) 21.3 (17-26)
Less than 5000 SAR
5000 to 10,000 SAR 19.6 (16-23) 14.1 (10-18)
10,000 to 15,000 SAR 21.56 (27-36) 30.8 (26-36)
Above 20,000 SAR 33.11 (29-37) 47.9 (43:53)
Overall consumption 92.5% (90-95) 94.6% (92-97)
Pearson’s chi-squared test was performed to compare the proportions (%) of different categories of participants before and after tax implementation
(statistical significance set at p < 0.05).

The questionnaire included information regarding nation-
ality, socioeconomic background (monthly family income,
education levels of parents, employment status of par-
ents), and daily consumption of SSB products (soft drinks
and energy drinks). Participants who consumed one or
more can/bottle of SSB per day were defined as daily
users. The questionnaire was administered among
492 participants during the pre-tax phase. Similarly,
492 participants were approached during the post-tax
phase at the same schools 11 months after tax implemen-
tation. The participants were provided with a self-adminis-
tered questionnaire in paper form in their classrooms. Dur-
ing questionnaire administration, participants’ queries
were addressed by the study investigators, and completed
questionnaires were collected within 15-20 minutes in
each classroom. Nearly one month was spent on data col-
lection in each phase, pre- and post-tax. At the times of
data collection, there were no restrictions on the availabil-
ity of SSB at the schools.

Data were gathered initially in MS Excel (2016) and stat-
istical analysis was done using Statistical Package for So-
cial Science (SPSS) Statistics for Windows, version 22
(IBM; Armonk, NY, USA). Descriptive statistics for demo-
graphic information (nationality, educational background,
family income, and employment status) and the consump-
tion of SSB before and after tax implementation were pre-
sented as frequencies and proportions with 95% confi-
dence intervals. Pearson’s chi-squared test was performed
to compare the proportions of different categories of par-
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ticipants who consumed SSB before and after-tax imple-
mentation. Univariate logistic regression analysis was con-
ducted to evaluate the influence of demographic data on
the consumption of SSB after tax implementation, and odds
ratios and 95% confidence intervals were calculated.
p < 0.05 was considered statistically significant.

RESULTS

A total of 787 school children were included in the study. Of
453 participants before tax implementation, 354 (78%)
were Saudi and 99 (22%) were non-Saudi. After tax imple-
mentation, the study included 288 (87%) Saudi and 46
(13%) non-Saudi participants. Most participants had col-
lege/university educated parents: 63% before tax imple-
mentation and 80% after tax implementation. The majority
of participants had parents working in the private sector
and belonged to high income group (over 20,000 SAR) be-
fore and after tax implementation (Table 1).

The proportion of soft drink consumption was 92.5%
(95% Cl: 90-95) before tax implementation and 94.6% (95%
Cl: 92-97) after tax implementation, an increase of about
2%. A significantly higher proportion of Saudi (72%, 95% Cl:
68-77) than non-Saudi children (20.5%; 95% Cl: 16-24) con-
sumed soft drinks before tax implementation (p = 0.019).
Similarly, after tax implementation, more Saudi (81.7%, 95%
Cl: 78-86) than non-Saudi children (12.9, 95% Cl: 9-16)
used soft drinks (p = 0.022). The study found that soft
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Table 3 Comparison of energy drink consumption among schoolchildren before and after tax implementation

Energy drink consumption
Before-tax proportions in % After-tax proportions in %

Demographic variables (95% Cl) p-value (95% Cl) p-value
Nationality 37.96 (33-42) 0.038 34.2 (29-39) 0.028
Saudi
Non-Saudi 8.1 (6-11) 4.2 (2-6)
Parents’ education 0.4 (0-1) 0.897 0 (0-0) 0.33
Not educated
Primary/elementary 3.33 (2-5) 0.3 (1-5)
school
Highschool/diploma 14.56 (11-18) 8.4 (5-11)
College/University 27.81 (24-32) 29.6 (25-34)
Parents’ employment 2.6 (1-4) 0.058 3 (1-5) 0.407
Not working
Private job 33.55 (29-38) 23.4 (19-28)
G t job

evernmentJjo 9.93 (7-13) 12 (9-15)
Family income 3.3 (2-5) 0.420 0.6 (0-1) 0.835
Less than 5000
5000 to 10,000 9.7 (7-12) 6.3 (4-9)
10,000 to 15,000
Above 200000 17.6 (14-21) 13.2 (10-17)

15 (12-18) 18.3 (14-22)

Overall consumption 46.1% (42-51) 38.4% (33-44)
Pearson’s chi-squared test was performed to compare the proportions (in %) of different categories of participants before and after tax implementation
(statistical significance set at p < 0.05).

drink consumption before and after tax implementation was
not statistically significantly associated with parents’ educa-
tion, parents’ employment, and family income (Table 2).

The percentage of participants who consumed energy
drinks was 46.1% (95% Cl: 42-51) before tax implementa-
tion, decreasing to 38.4% (95% Cl: 33-44) after tax imple-
mentation, a reduction of ca 8%. Only nationality was statis-
tically significantly associated with energy drink consumption
before and after tax implementation. A statistically signifi-
cantly higher proportion of Saudi (37.96%, 95% Cl: 33-42)
compared with non-Saudi children (8.1%, 95% Cl: 6-11) used
energy drinks before tax implementation (p = 0.038). Simi-
larly, statistically significantly more Saudi (34.2%, 95% ClI:
29-39) vs non-Saudi children (4.2%, 95% Cl: 2-6) consumed
energy drinks after tax implementation (p = 0.028).

However, the study found no statistically significant as-
sociations of parents’ education, parents’ employment, or
family income with the consumption of energy drinks after
tax implementation (Table 3).

Table 4 shows the results of regression analysis of inde-
pendent variables (nationality, parents’ education, parents’
employment, and family income) with the dependent vari-
able (consumption of soft drinks and energy drinks after tax
implementation). No statistically significant associations
were observed between independent variables and the de-
pendent variable in the study (Table 4).
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DISCUSSION

The study showed reduced energy drink consumption and
slightly increased soft drink consumption among schoolchil-
dren aged 12-14 years after SSB tax implementation in
Saudi Arabia. Our results reflect consumption changes in the
metropolitan Greater Dammam region, comparable to the
findings of other studies in the USA,8:15,16,20,24 Mexico,9-11
Chile,34 and France.®

In the first year after tax implementation, the present
study found a reduction in energy drink consumption of 8%
when the price increased by 120%. Falbe et all4 observed
that a SSB price increase of 8% in Berkeley was associated
with reduced consumption of approximately 10%. In Mexico,
a 5.5% reduction in taxed beverage intake occurred in the
first year, increasing to 9.7% in the second year; the reduc-
tion was greater in households with low socioeconomic vs
high socioeconomic status (14.3% vs 5.6%, respectively).11

One would assume a substantial reduction in energy drink
consumption after the implementation of a 120% tax in
Saudi Arabia. However, there was an 8% decrease in the pro-
portion of children who used energy drinks and a 2% in-
crease in the proportion of children who consumed soft
drinks after tax implementation in the present study. This
shows that the implementation of tax on SSB alone is not
sufficient to reduce the consumption among schoolchildren

Oral Health & Preventive Dentistry



Alhareky et al

Table 4 Univariate logistic regression analysis: association between demographic variables and soft drink/energy

drink consumption after tax implementation

Dependent variables Independent variables

OR (95% ClI)

Soft drink consumption Nationality
Saudi

Non-Saudi

1.55 (0.30-7.82)

Family income
High
Middle/low

0.567 (0.14-2.67)

Education
Highschool or above

Primary school education/no education

7.81 (0.94- 61.38)

Employment status
Private job
Government job/no job

0.53 (0.06-4.54)

Energy drink consumption Nationality
Saudi

Non-Saudi

1.49 (0.75-2.96)

Family income
High
Middle/low

1.13 (0.19-6.55)

Education
Highschool or above

Primary school education/no education

3.28 (0.34-31.25)

Working status
Private job
Government job/no job

1.90 (0.77-4.77)

Univariate logistic regression analysis was conducted to evaluate the influence of demographic data on the consumption of SSB; 95% confidence interval was used.

in Saudi Arabia. Other preventive measures, such as raising
awareness about the adverse effects of SSB on health and
restricting the availability of SSB in schools, are also needed.

Our results are corroborated by those of previous studies
from the USA57.20 and Mexico,8:9:11 which may indicate
that our tax-related 8% reduction in consumption of SSB
may increase in near future. In their recent study in the
Saudi population, Alsukait et al3 concluded that annual pur-
chases of soda and energy drinks decreased by 41% and
58%, respectively, in 2018 (after the tax had been imple-
mentated) compared to 2016.

In the present study, a statistically significantly higher
proportion of Saudi children compared to non-Saudi chil-
dren consumed soft drinks and energy drinks before and
after tax implementation. This reflects that the 120% in-
crease in taxes on soft drinks and energy drinks differen-
tially affected consumption among children of different na-
tionalities in our study. Whether taxes on SSB to lower
sugar and energy (calorie) consumption improve the stan-
dard of national diets and have useful effects on public
health has yet to be scientifically evaluated. It is of equal
importance to monitor changes in consumer behavior in
response to SSB taxes as well as the response of the bev-
erage industry to these challenges and consumer prefer-
ences. Ongoing evaluation of SSB taxes will be critical to
determine the long-term impact.

doi: 10.3290/j.0hpd.b1075081

Limitations and Suggestions of the Study

The current study has certain limitations. Results from
Greater Dammam, an urban area with a well-educated popu-
lation, may not be applicable to other geographic areas due
to lack of awareness and limited accessibility especially in
remote areas. Therefore, the generalisability of the study
findings should be considered cautiously when interpreting
the results. Self-reported data are subject to bias due to
under- and over-reporting of responses. The cross-sectional
study design cannot be used to establish causality.

During the pre-tax phase, 453 participants provided
their responses, whereas only 334 participants agreed to
participate in post-tax phase, which is a dropout rate of
26.2%. Taxes were implemented in May 2017 and post-tax
data were collected in April 2018. The impact of the tax on
SSB consumption 11 months after implementation pro-
vided important information. However, immediate and long-
term evaluations of tax implementation on SSB should be
carried out in the future. The study provided a descriptive
analysis of SSB consumption before and after tax imple-
mentation in different sociodemographic categories of
schoolchildren. Therefore, influences of other factors such
as physical activity, sedentary time, body mass index, other
dietary factors, market share, and the existence of other
programs on the consumption of SSB should be evaluated
in large cohort studies.
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The established relationship between SSB consumption
and diseases such as obesity, diabetes, and dental caries
is complex and requires wide-ranging solutions. Constant
efforts are required to restrict the sale and purchase of
SSB in schools. Early intervention plans can be tailored to
different groups based on age, gender, language, and/or
culture, with active participation of the local community.
Taxation can reduce SSB consumption by direct economic
incentives, earmarking revenues to support healthy foods,
and sending a negative message. However, a higher tax rate
may be necessary to have a measurable effect on decreas-
ing the incidence of dental caries.

CONCLUSION

The study showed no statistically significant impact of tax
implementation on the consumption of energy drinks and
soft drinks in this sample of children. Evaluating the impact
of added-sugar excise taxes in different parts of kingdom
will expand understanding of their public health benefits
and their generalisability.
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