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Abstract

Introduction: Saudi Arabia has an obesity prevalence of
38.96%, ranking 15th globally. The increasing prevalence of
obesity has motivated Saudi Arabian health policymakers to
develop national strategies to prevent or reduce the an-
ticipated increase in cases. Therefore, the Food and Drug
Authority has recently enacted compulsory calorie labeling
on the menus of all food industry providers who provide
food and drinks to consumers outside their homes. This
study aimed to determine whether calorie labeling on fast-
food restaurant menus helps consumers make informed
decisions about their food consumption. Methods: This
cross-sectional study conducted in Saudi Arabia between
April and October 2022 employed a self-reported online
survey to investigate the influence of caloric labeling on
residents’ food-ordering decisions and to determine the
effects of the independent variables on calorie requirement
knowledge. Participants included Arabic- and English-
speaking adults residing in different regions of Saudi Ara-
bia. Data collection utilized a river sampling technique,
employing social media platforms for survey distribution.

The inclusion criteria encompassed adult Saudi residents
exposed to calorie labels, while those who did not encounter
such labels were excluded. Results: This study aimed to
examine the factors influencing individuals’ food choices
and their knowledge of daily calorie requirements. A social
media advertisement was used to recruit 935 participants,
with 760 included in the final analysis. Descriptive statistics
revealed that the mean age of participants was 37.5 years,
with 61.1% being female. Moreover, 59.3% reported having
a college degree, and the mean monthly income was SAR
7,725. Logistic regression analysis demonstrated that
knowing the daily calorie requirements significantly influ-
enced food choices, with individuals who knew their calorie
needs being four times more likely to use calorie labels when
selecting food. However, other independent variables were
found to be statistically insignificant. Additionally, age
and citizenship status were significantly associated with
knowledge of calorie requirements, with the 18-29 age
group and Saudi Arabian citizens showing higher knowl-
edge levels. Discussion: The findings of this study may
catalyze further research aimed at measuring and under-
standing other variables that may impact consumer
choices, such as pictures and font sizes, and under-
standing consumer knowledge and awareness of daily
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Introduction

Obesity and weight gain are major public health
concerns affecting millions of people worldwide and
contributing to various ailments [1]. Since 1975, the
global obesity prevalence has tripled; there were more
than 650 million individuals with obesity in 2016 [2]. The
trend of obesity and excessive weight gain has also im-
pacted Saudi Arabia. Obesity in Saudi adults increased
from 22% to 36% between 1993 and 2005 [3-5]. Ac-
cording to a recent study, the prevalence of obesity and
overweight is 38.96% and 29.30%, respectively, in Saudi
Arabia [6].

Increased intake of calories and energy-dense foods
and physical inactivity are the primary causes of obesity
and excessive weight gain [4]. The Saudi Arabian pop-
ulation has experienced a notable increase in eating out,
primarily influenced by changing lifestyles and increased
convenience, leading to a shift in food consumption
patterns toward consuming meals away from home [7-9].
According to AlFaris et al. [7], fast-food consumption is
common among adolescents and young adults, with
95.4% of adolescents and 79.1% of young adults con-
suming fast-food at least once a week. The consumption
of food away from home is associated with increased
caloric intake and a decline in nutritional quality [10],
which is associated with an increased body mass
index [11].

The increasing prevalence of obesity in Saudi Arabia
has prompted health policymakers to develop national
strategies to mitigate the expected increase in cases. The
Ministry of Health, Ministry of Municipal and Rural
Affairs, and Saudi Food and Drug Authority have made
efforts to impose and amend policies to promote con-
sumer health and safety. These efforts include levying a
tax on energy and soft drink businesses, restricting
specific foods and drinks from being served in school
cafeterias, limiting partially hydrogenated oils, and im-
plementing several interventions like the “Walk 30” in-
tervention. In 2019, the Saudi Food and Drug Authority
mandated caloric labeling on the menus of all food
providers [12].

Various studies worldwide have assessed the effect of
calorie labeling policies on consumer decisions across a
range of settings, including restaurants, cafeterias, and
cafes; the findings of these studies range from supporting
to opposing the effectiveness of the policy [13-15].
Furthermore, many studies focused on college-aged
students, adolescents, low-income neighborhoods/
communities, and racial and ethnic minorities. Because
studies focus on a specific group, meal, and time of day,

2 Saudi ] Health Syst Res
DOI: 10.1159/000534665

various elements, such as the level of hunger or acces-
sibility, may impact the findings, and the generalizability
of their results is limited.

Saudi Arabia, known as the heart of the Arab and Islamic
world, is currently undergoing massive reforms that have
been implemented at different levels, including the health
sector, and many countries are observing the success of
these reforms in hopes of replication. However, few research
studies have been conducted to verify the usefulness of
calorie labeling on menus in reducing caloric consumption
among Saudi residents. These investigations have also been
limited to certain regions [16-18] or specific groups [19].
Therefore, the present study aimed to provide a better
understanding of the influence of restaurant menu caloric
labeling on residents’ food consumption in Saudi Arabia
through a self-reported online survey.

Materials and Methods

Study Design

This cross-sectional study was conducted in Saudi Arabia
between April 2022 and October 2022. A self-reported online
survey was conducted to understand the influence of restaurant
and coffee shop menu caloric labeling on residents’ food-ordering
decisions in Saudi Arabia.

Study Site and Population

This study targeted residents from different regions of Saudi
Arabia. The non-citizen population in Saudi Arabia comes from
different cultures and backgrounds with different languages;
therefore, data collection was limited to participants who speak
Arabic, English, or both.

River sampling was performed to obtain a comprehensive
sample of residents from different regions of Saudi Arabia. This
method relied on collecting data from the population available for
participation in the study through social media. The questionnaire
was distributed online through social media (WhatsApp, Twitter,
Facebook, Snapchat, Instagram, LinkedIn, and email).

Inclusion Criteria

Adult Saudi residents in different regions of Saudi Arabia who
saw calorie labels on restaurant and coffee shop menus were in-
cluded in this study.

Exclusion Criteria
Participants who did not see the calorie labels were excluded
from this study.

Instruments

This study’s aim was addressed using a self-reporting ques-
tionnaire (see Appendix) that included questions adapted from the
National Health and Nutrition Examination Survey section/
portion on menu label usage behaviors from the Eating and
Activity in Adolescents and Young Adults Survey [20] and from a
study that investigated the public’s understanding of daily caloric
recommendations and their perceptions of calorie posting in chain
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restaurants [13]. Questions such as “What is your height in
centimeters?”, “What is your weight in kilogram?”, “Do you know
your calorie needs per day?”, and “How did you use the calorie
information in a restaurant when deciding what to order?” were
used to measure and understand the usage of calorie labels among
participants.

We translated the questions into Arabic to obtain a version that
can be applied to citizens and non-citizens who speak Arabic. The
survey was conducted using Qualtrics software for online par-
ticipation and data collection. The survey was tested after mod-
ification and translation using a small pilot study to ensure the
questions were understood and to assess the time it took to
complete. This pilot survey was completed by 20 participants and
took approximately 10 min to complete. Only one question re-
quired modification, whereas the remaining questions were
straightforward.

At the end of April 2022, the survey link was distributed
through social media available to the primary researcher
(WhatsApp, Twitter, Facebook, Snapchat, Instagram, LinkedIn,
and email). Advertisements were made on Twitter, Facebook, and
Instagram to increase the number of participants.

Human Subjects and Ethical Considerations

A consent form was created following the requirements of the
Institutional Review Board, and approval of the Institutional
Review Board was obtained through the Jeddah Research Health
Affairs for science and technology before the data were collected.
Written informed consent was obtained from all participants. The
survey contained no identifiable information and was only labeled
with a serial number. The online survey was conducted securely
without collecting respondents’ IP addresses.

Variables

Demographics

Data on participants’ general demographics were collected,
including educational level, annual income, citizenship status,
employment status, region of residence, and body mass index.

Knowledge of Calorie Needs

In the present study, the investigation of participants’
knowledge of calories was a key focus. This knowledge was ex-
amined, measured, and analyzed based on the hypothesis that
individuals with limited or no knowledge of calories would exhibit
a decreased likelihood of perceiving, comprehending, and utilizing
calorie labels, consequently having no impact on their food
choices. To assess participants’ knowledge of calorie needs per day,
a self-report measure was employed. Specifically, participants were
asked the question, “Do you know your calorie needs per day?”.
This inquiry served as a means to gauge their level of familiarity
and understanding regarding the recommended daily caloric in-
take tailored to their individual physiological requirements. The
answer to this question was collected using a dichotomous re-
sponse format, where participants were presented with the options
of “yes” and “no.”

Calorie Label Usage

The aim of assessing the variable of calorie label usage was to
determine participants’ ability to utilize calorie label information
when selecting food items. A direct question was asked: “Did you
use the calorie information in deciding which foods to buy?”. This

Influence of Calorie Labeling Policy on Food
Orders

inquiry aimed to ascertain whether participants relied on calorie
information as a factor when making food choices. Participants
provided dichotomous responses to the question with options of
“yes” and “no.”

Data Management and Analysis

The data were downloaded from Qualtrics as an Excel
spreadsheet, and incomplete surveys were excluded. Data were
analyzed using the IBM SPSS Statistics software 26 (IBM Corp.,
Armonk, NY, USA). Descriptive statistical analyses were per-
formed after all variables were coded.

Logistic regression analyses were performed to examine the
effectiveness of calorie labeling in restaurants and coffee shop
menus in reducing high-calorie food consumption among Saudi
residents. Statistical significance was set at p < 0.05.

Results

Data analysis was conducted after identifying and
eliminating outliers. The assumptions for logistic re-
gression were evaluated, and no issues were detected.
Furthermore, multicollinearity among the independent
variables was assessed using variance inflation factors.
Notably, no variance inflation factor values exceeding 10
were observed, indicating the absence of multicollinearity
problems.

A social media advertisement was made between April
and October 2022 to recruit participants. The survey link
was distributed using social media outlets, and partici-
pants were encouraged to begin the survey through
Qualtrics. After applying the selection criteria, 760 of the
935 respondents were included in the analysis.

Sample Demographics: Descriptive

Table 1 summarizes the descriptive statistics and
participant characteristics. The final sample included
760 participants; their mean age was 37.5 years (stan-
dard [SD] + 9.8), and 61.1% were female. Overall, 59.3%
of the participants reported having a college degree. In
addition, 14.8%, 22.4%, and 3.6% reported having a
graduate degree, high school, or equivalent education,
and less than a high school education, respectively. The
mean monthly income of the study participants was SAR
7,725 (SD + 10,142) per year. We divided the partici-
pants into two categories according to income: SAR
4,000 (51.6%) and <SAR 4,000 (49.4%). Notably, most
participants (58.0%) reported being Saudi citizens. The
proportion of employed individuals was 74.1%. In ad-
dition, 7.4% of the participants were students, 2.4% were
retired, and 16.2% were unemployed. The participants
were divided into four groups according to body mass
index: underweight (3.7%), healthy weight (34.5%),
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Table 1. Sociodemographic characteristics of study participants

Variable Count %
Sex

Male 296 389

Female 464 61.1
Age

18-29 158 20.8

30-39 310 40.8

40-49 188 247

50 and above 104 13.7
Citizenship status

Non-Saudi 319 420

Saudi 441 58.0
Education status

Less than high school 27 3.6

High school degree or equivalent 170 224

Undergraduate degree 450 59.3

Graduate degree 112 14.8
Employment status

Unemployed 123 16.2

Employed 563 74.1

Student 56 74

Retired 18 24
Income level

SAR 4,000 and less 392 51.6

Above 4,000 368 484
BMI group

Underweight 28 37

Healthy weight 262 345

Overweight 269 354

Obesity 201 264
Knowledge of calorie needs

No 362 47.6

Yes 398 524
Calorie label Usage

No 322 424

Yes 438 576

Total number of participants included in the study (n = 760).

overweight (35.4%), and obese (26.4%). The percentage
of respondents aware of their daily calorie requirements
was 52.4%. According to the survey, 57.6% of the re-
spondents relied on calorie information when making
food choices. Figure 1 shows that approximately 82% of
the sample came from three regions: the Riyadh region
(42.6%), the Eastern Province (19.5%), and the Makkah
region (19.1%).

Regression Result

Table 2 shows the results of the final multivariate
logistic regression model used to ascertain the effects of
the independent variables on the participants’ choice of
food. The logistic regression analysis presented the results
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Distribution of Participants by Region
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Fig. 1. The distribution of data samples across various regions in
Saudi Arabia is illustrated.

as adjusted odds ratios with 95% confidence intervals, and
statistical significance was set at a p value of 0.05. Ac-
cording to the model, 14.7% of the variance in reliance on
calorie information occurred when the model could
explain choosing foods, and 66.4% of the cases were
classified correctly. The Hosmer-Lemeshow goodness-of-
fit test indicated a non-significant p value of 0.38, indi-
cating a good fit to the data.

In the final multivariate logistic regression analysis, the
relationship between knowing the number of calories
needed daily and choosing food was statistically signifi-
cant (p < 0.05). However, other independent variables
were statistically insignificant.

Results showed that people who knew how many
calories they needed were approximately four times
(adjusted odds ratios: 3.84, 95% confidence intervals:
2.77-5.32) more likely to use calorie labels when choosing
food than those who did not know how many calories
they needed. The remaining variables (Table 2) were
insignificant.

Based on these results, we proposed another multivariate
logistic regression analysis to determine the effects of the
independent variables on calorie requirement knowledge, as
shown in Table 3. The second model explained 15.5%
(Nagelkerke R2) of the variance in correctly classifying
65.6% of the cases. The Hosmer-Lemeshow goodness-of-fit
test indicated a non-significant p value of 0.25, suggesting
that the model fits the data well.

The association of age and citizenship status with
knowledge of daily calorie requirements was statistically
significant (p < 0.05). However, other independent var-
iables were statistically insignificant. The age group of
18-29 years was almost twice as likely to know their
calorie requirements as the age groups of 30-39 and

Albugmi/Alsaheil/Alahmed

€202 Jequiada( g} uo 3sanb Aq JpdG991£5000/5892¥0¥/S997ES000/6S | 101 /10p/spd-ajdnue/yls/woo 1ebiey//:diy wouy papeojumoq


https://doi.org/10.1159/000534665

Table 2. Multivariate logistic

regression model used to ascertain Variable p values AOR 95% CI for EXP(B)
the effects of the independent |
variables on the participants’ choice of ower upper
food Sex
Male
Female 0.391 1.156 0.830 1.612
Age
18-29
30-39 0.156 1.387 0.883 2177
40-49 0.757 1.083 0.652 1.799
50 and above 0.641 0.863 0.466 1.601
Citizenship status
Non-Saudis
Saudis 0.362 0.827 0.551 1.243
Education status
Less than high school
High school degree or 0.252 1.681 0.691 4.088
equivalent
Undergraduate degree 0.171 1.829 0.770 4344
Graduate degree 0.173 1.943 0.748 5.048
Employment status
Unemployed
Employed 0.658 0.897 0.554 1.452
Student 0.836 1.081 0.516 2.267
Retired 0.608 1356 0.424 4343
Income level
SAR 4,000 and less
Above SAR 4,000 0.983 1.004 0.674 1.496
BMI group
Underweight
Healthy weight 0.234 0.586 0.243 1414
Overweight 0.423 0.696 0.286 1.690
Obesity 0.446 0.706 0.289 1.727
Knowledge of calorie needs
No
Yes <0.001 3.836 2.767 5.319
Constant 0.385 0.562

Total number of participants included in the study (n = 760). *Statistically significant

at p < 0.05.

40-49 years. In addition, those aged 18-29 years were
approximately five times more likely to know their calorie
requirements than those aged >50 years. Saudi Arabian
citizens know their daily calorie requirements almost
twice as much as non-citizens.

Discussion

The present study assessed the influence of calorie
labels on food menus on residents’ food-ordering deci-
sions in Saudi Arabia and the factors that could con-
tribute to this decision. Therefore, the results of the

Influence of Calorie Labeling Policy on Food
Orders

present study offer insights into the effectiveness of Saudi
Arabia’s new calorie labeling policy, which was intro-
duced on January 1, 2019. In addition, the present study
can help inform healthcare policymakers about the
barriers and factors that hinder people from choosing
foods that are not calorie dense.

The average age of participants was 37.5 years, >60%
were female, and approximately 60% had a college
degree. Saudi participants accounted for 58% of the
sample, and 74% were employed. Approximately 62%
of the participants presented with either overweight or
obesity, which matched the current prevalence of
obesity in the country.
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Table 3. Multivariate logistic

regression analysis to determine the Variable p values AOR 95% ClI for EXP(B)
effects of the independent variables |
on knowledge of calorie needs ower upper
Sex
Male
Female 0.784 0.955 0.686 1.329
Age
18-29
30-39 0.014 0.570 0.364 0.891
40-49 0.021 0.553 0.334 0.916
50 and above <0.001 0.244 0.130 0.459
Citizenship status
Non-Saudis
Saudis 0.021 1.582 1.072 2.335
Education status
Less than high school
High school degree or 0.038 0.400 0.169 0.949
equivalent
Undergrad degree 0.073 0.464 0.200 1.073
Graduate Degree 0.417 1.484 0.572 3.851
Employment status
Unemployed
Employed 0.718 0.917 0.575 1.463
Student 0.974 1.012 0.490 2.093
Retired 0.298 1.807 0.593 5.505
Income level
SAR 4,000 and less
Above SAR 4,000 0.129 1.351 0.916 1.992
BMI group
Underweight
Healthy weight 0.711 0.851 0.363 1.998
Overweight 0.619 1.243 0.526 2.939
Obesity 0.872 1.074 0.450 2.562
Constant 0.152 2478

Our survey results showed that 52.4% of the respon-
dents knew their daily calorie requirements. According to
the survey, 57.6% of the respondents made food decisions
based on calorie information, which is consistent with the
result of a study by Alassaf et al. in Saudi Arabia, showing
that 50% of the participants knew their average daily
caloric intake and changed their order according to the
calorie count display [17].

The present study found that people aware of their calorie
needs were approximately four times more likely to use
calorie labels while making food choices than those unaware.
Although knowledge seemed to play a role in consumer’s
food choices and decisions, it is important to note that other
factors, such as pricing, packaging and labels, salience, and
internal factors, could also affect this relationship [21].

Participants aged 18-29 were almost twice as likely to
know their calorie requirements as those aged 30-39 and
40-49 years. The younger-aged population also had a
substantially higher chance of knowing their calorie re-
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quirements than those aged >50 years. This result could
be explained by the fact that the younger generation is
more educated and more exposed to social media, where
most health education campaigns are conducted. Con-
sequently, they may utilize web and mobile applications
to calculate their caloric requirements.

Notably, Saudi Arabian citizens knew their daily cal-
orie requirements almost twice as much as non-citizens;
this may be due to some menus and calorie information
being available in only one language and educational
campaigns mainly targeting Saudi citizens rather than all
Saudi residents.

Strengths

This study had some strengths. First is the large sample
size and the inclusion of participants from various de-
mographic backgrounds. Second, this study contributes
to understanding how calorie labeling affects consumer
behavior when ordering food.

Albugmi/Alsaheil/Alahmed

€202 Jequiada( g} uo 3sanb Aq JpdG991£5000/5892¥0¥/S997ES000/6S | 101 /10p/spd-ajdnue/yls/woo 1ebiey//:diy wouy papeojumoq


https://doi.org/10.1159/000534665

Limitations

The study had some limitations. First is the sampling
method, as river sampling through social media platforms
was used. Therefore, it is difficult to generalize these results.
In addition, the study introduces some bias because the
sociodemographic data might not reflect the proportional
structure of the entire population as people who do not use
social media will not have the chance to access the survey.
However, the sampling method provided valuable insights
into the role of the calorie labeling policy in food choice
when ordering from restaurants or coffee shops.

Third, while the knowledge theory of consumer be-
havior suggests that individuals make informed decisions
based on their knowledge, it is important to recognize
that other factors, such as personal preferences, social
influences, and marketing strategies, can also significantly
impact consumer choices. Therefore, the influence of
calorie knowledge on actual behavior may be more
complex than initially anticipated.

Fourth, although calorie labels aim to provide consumers
with valuable information about the nutritional content of
food products, they may have certain limitations. For in-
stance, individuals may interpret calorie information dif-
ferently based on their personal understanding or dietary
goals. Additionally, some studies have suggested that indi-
viduals may underestimate or overestimate the calorie
content of certain foods, leading to potential inaccuracies in
their decision-making process.

Lastly, this study involved a self-reported survey; therefore,
the reported parameters may not reflect the actual parameters
as participants may overestimate or underestimate their
weight and height, affecting their body mass index calculation.
In addition, recall bias may be introduced because the survey
questions ask participants to recall information from the past 3
months. This bias will be greater in participants who order
food less frequently. Therefore, further studies are required to
survey the participants immediately after ordering from
restaurants or food applications.

Conclusion

This study evaluated the efficacy of the labeling policy in
achieving its goals and provided an understanding of its ef-
fectiveness. This understanding will help policymakers decide
what changes can be made to improve current policies. One of
the most important takeaways from this research was the
significance of being aware of calories and how they can affect
one’s eating choices. As a result, this study sheds light on how
to enhance the efficiency of future programs by integrating
educational initiatives with labeling-based approaches.

Influence of Calorie Labeling Policy on Food
Orders

The present study might trigger further research to
comprehensively measure and understand other vari-
ables that may impact consumer choices, such as pic-
tures and font size, and to learn more about consumer
knowledge and awareness of daily calorie needs. In the
present study, 50% of the participants lacked knowledge
of their daily caloric needs. Labeling foods with their
calorie content is important, but we also need more
comprehensive rules that take into account a more
nuanced understanding of obesity. Policymakers have
the option to augment calorie labels by including ad-
ditional information, such as the recommended daily
caloric intake. Establishing a direct association between
the energy content of food and physical activity for
consumers may potentially mitigate obesity. This ap-
proach empowers consumers to effectively situate their
food choices within a broader context. All papers must
contain the following statements after the main body of
the text and before the reference list.

Statement of Ethics

This study protocol was reviewed and approved by the Jeddah
Research Health Affairs for science and technology, approval
number A01597. Informed consent to participate was not directly
obtained but inferred by completion of the questionnaire.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

No source of funding was provided.

Author Contributions

Mutlaq Albugmi, Nouf Alsaheil, and Zahra Alahmed made
substantial contributions to the development of the idea and study
design, collected the data, performed the analysis and interpre-
tation, and worked equally in drafting and revising the manuscript
for final approval.

Data Availability Statement

The data that support the findings of this study are not publicly
available due to their containing information that could com-
promise the privacy of research participants but are available from
the corresponding author M.A. albugmim@gmail.com upon
reasonable request.

Saudi ] Health Syst Res 7
DOI: 10.1159/000534665

€202 Jequiada( g} uo 3sanb Aq JpdG991£5000/5892¥0¥/S997ES000/6S | 101 /10p/spd-ajdnue/yls/woo 1ebiey//:diy wouy papeojumoq


mailto:albugmi.m@gmail.com
https://doi.org/10.1159/000534665

—_

References

Williams EP, Mesidor M, Winters K, Dubbert
PM, Wyatt SB. Overweight and obesity:
prevalence, consequences, and causes of a
growing public health problem. Curr Obes
Rep. 2015;4(3):363-70.

WHO Obesity. https://www.who.int/news-
room/facts-in-pictures/detail/6-facts-on-obesity
(accessed March 20, 2023).

Al-Nozha M, Al-Mazrou Y, Al-Maatouq M,
Arafah M. Obesity in KSA. Saudi Med J. 2005.
Available from: www.smj.org.sa (accessed
March 20, 2023).

M Algarni SS. A review of prevalence of
obesity in Saudi Arabia. ] Obes Eat Disord.
2016.

Al-Quwaidhi AJ, Pearce MS, Critchley JA,
Sobngwi E, O’flaherty M. Trends and future
projections of the prevalence of adult obesity
in Saudi Arabia, 1992-2022. East Mediterr
Health J. 2014;20(10):589-95.

Alghnam S, Alessy SA, Bosaad M, Alzah-
rani S, Al Alwan II, Alqarni A, et al. The
association between obesity and chronic
conditions: results from a large electronic
health records system in Saudi Arabia. Int
J Environ Res Public Health. 2021;18(23):
12361.

AlFaris NA, Al-Tamimi JZ, Al-Jobair MO,
Al-Shwaiyat NM. Trends of fast food con-
sumption among adolescent and young adult
Saudi girls living in Riyadh. Food Nutr Res.
2015;59:26488.

Benajiba N. Fast food intake among Saudi
population: alarming fact. 2016.

Naeem Z. Increasing trend of Junk food use
in Saudi Arabia and health implications. Int

10

11

12

13

14

15

] Health Sci (Qassim). 2012;6(1). Available
from:

Seguin RA, Aggarwal A, Vermeylen F,
Drewnowski A. Consumption frequency of
foods away from home linked bibihigher
body mass index and lower fruit and vege-
table intake among adults: a cross-sectional
study. J Environ Public Health. 2016;2016:
3074241.

Langellier BA, Glik D, Ortega AN, Prelip ML.
Trends in racial/ethnic disparities in over-
weight self-perception among US adults,
1988-1994 and 1999-2008. Public Health
Nutr. 2015;18(12):2115-25.

‘sol8pdly pellbpdl pjde elgsdly elsg I
sssodl | ssbedl eheuwdl Losew
closdly elbgJJ 6plgdl. https://www.sfda.
gov.sa/ar/news/1828 (accessed Aug 03,
2023).

Bleich SN, Economos CD, Spiker ML, Ver-
cammen KA, VanEpps EM, Block JP, et al. A
systematic review of calorie labeling and
modified calorie labeling interventions: im-
pact on consumer and restaurant behavior.
Obesity. 2017;25(12):2018-44.
Cantu-Jungles TM, McCormack LA, Slaven
JE, Slebodnik M, Eicher-Miller HA. A meta-
analysis to determine the impact of restaurant
menu labeling on calories and nutrients
(ordered or consumed) in U.S. Adults. Nu-
trients. 2017;9(10):1088.

Kiszko KM, Martinez OD, Abrams C, Elbel B.
The influence of calorie labeling on food
orders and consumption: a review of the
literature. ] Community Health. 2014;39(6):
1248-69.

Saudi ] Health Syst Res

DOI: 10.1159/000534665

16

17

18

19

20

21

Alamer NA, AlOmar RS, AlKaltham SM,
AlYami RS, AlRashidi FN, AlJrri MM, et al.
Perceived effect of calorie count display on
customers’ eating behaviors in food facilities
of eastern Province, Saudi Arabia: a mixed
method study. ] Multidiscip Healthc. 2020;13:
1849-61.

Alassaf HI, Alaskar YA, Alqulaysh BF, Al-
shehri MA, Alnosian MY, Alshamrani AA,
et al. Assessment of knowledge, attitudes and
practices of Saudi adults about calorie la-
beling in central Saudi Arabia. Saudi Med J.
2020;41(3):296-303.

Alkhathami AA, Duraihim AT, Almansour
FF, Alotay GA, Alnowaiser HS, Aboul-Enein
BH, et al. Assessing use of caloric information
on restaurant menus and resulting meal se-
lection in Saudi Arabia: application of the
theory of planned behavior. Am ] Health
Educ. 2021;52(3):1-10.

Al-Otaibi H, Al-Sandal T, Elkatr HO. Is
calorie labeling on menus related to weight
disturbances among females in Saudi Arabia?
J Nutr Metab. 2021;2021:4041451.
Goldschmidt AB, Wall MM, Choo THJ,
Evans EW, Jelalian E, Larson N, et al. Fifteen-
year weight and disordered eating patterns
among community-based adolescents. Am
] Prev Med. 2018;54(1):e21-9.

Lovhaug AL, Granheim SI, Djojosoeparto SK,
Harrington JM, Kamphuis CBM, Poelman
MP, et al. The potential of food environment
policies to reduce socioeconomic inequalities
in diets and to improve healthy diets among
lower socioeconomic groups: an umbrella re-
view. BMC Public Health. 2022;22(1):433-14.

Albugmi/Alsaheil/Alahmed

€202 Jequiada( g} uo 3sanb Aq JpdG991£5000/5892¥0¥/S997ES000/6S | 101 /10p/spd-ajdnue/yls/woo 1ebiey//:diy wouy papeojumoq


https://www.karger.com/Article/FullText/534665?ref=1#ref1
https://www.karger.com/Article/FullText/534665?ref=1#ref1
https://www.who.int/news-room/facts-in-pictures/detail/6-facts-on-obesity
https://www.who.int/news-room/facts-in-pictures/detail/6-facts-on-obesity
https://www.karger.com/Article/FullText/534665?ref=3#ref3
http://www.smj.org.sa
https://www.karger.com/Article/FullText/534665?ref=4#ref4
https://www.karger.com/Article/FullText/534665?ref=5#ref5
https://www.karger.com/Article/FullText/534665?ref=5#ref5
https://www.karger.com/Article/FullText/534665?ref=6#ref6
https://www.karger.com/Article/FullText/534665?ref=6#ref6
https://www.karger.com/Article/FullText/534665?ref=7#ref7
https://www.karger.com/Article/FullText/534665?ref=9#ref9
https://www.karger.com/Article/FullText/534665?ref=9#ref9
https://www.karger.com/Article/FullText/534665?ref=10#ref10
https://www.karger.com/Article/FullText/534665?ref=11#ref11
https://www.karger.com/Article/FullText/534665?ref=11#ref11
https://www.sfda.gov.sa/ar/news/1828
https://www.sfda.gov.sa/ar/news/1828
https://www.karger.com/Article/FullText/534665?ref=13#ref13
https://www.karger.com/Article/FullText/534665?ref=14#ref14
https://www.karger.com/Article/FullText/534665?ref=14#ref14
https://www.karger.com/Article/FullText/534665?ref=15#ref15
https://www.karger.com/Article/FullText/534665?ref=16#ref16
https://www.karger.com/Article/FullText/534665?ref=17#ref17
https://www.karger.com/Article/FullText/534665?ref=18#ref18
https://www.karger.com/Article/FullText/534665?ref=18#ref18
https://www.karger.com/Article/FullText/534665?ref=19#ref19
https://www.karger.com/Article/FullText/534665?ref=20#ref20
https://www.karger.com/Article/FullText/534665?ref=20#ref20
https://www.karger.com/Article/FullText/534665?ref=21#ref21
https://doi.org/10.1159/000534665

	Calorie Labeling Impact on Consumers Who Understand Their Calorie Needs: A Cross-Sectional Study
	Introduction
	Materials and Methods
	Study Design
	Study Site and Population
	Inclusion Criteria
	Exclusion Criteria
	Instruments
	Human Subjects and Ethical Considerations
	Variables
	Demographics
	Knowledge of Calorie Needs
	Calorie Label Usage
	Data Management and Analysis


	Results
	Sample Demographics: Descriptive
	Regression Result

	Discussion
	Strengths
	Limitations

	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


