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Introduction

Introduction

Obesity is one of the leading risk factors for many
chronic diseases. It is ranked as forth fourth most
common risk factor for NCDs. In the European Region
Overweight and obesity affect about 60% of adults
according to World Health Organization(1)

The obesity prevalence in Saudi Arabia is 35% which
is three times higher than the global prevalence. )2)

The Global Burden of the Diseases report stated that
the health effects of high Body mass index (BMI)
accounted for about 4 million deaths and 120 million
disability-adjusted life-years worldwide in 2015.
Moreover, the report found approximately two-thirds of
the deaths that were related to high BMI. (3)

Calorie labeling in restaurants and cafes is an
important way that provide customers with the
informed knowledge that can help them choose
healthier food choices. (4)

Some evidence demonstrates calorie restriction
causes a 5-10% loss of weight. (5) In 2014, a study
conducted in the UK, found that Calorie labeling may
decrease weight by about 3.5 kg over 36 weeks. (6)

Therefore, investigating the factors that can determine
the influence of using calorie information is very
important in reducing the prevalence of obesity which
is considered a leading risk factor for chronic diseases
in Saudi Arabia. Although there are studies conducted
on the effects of using Calorie labeling and lifestyle
among the general adult population worldwide (4-18),
the number of studies on the influence of calorie
information utilization in the KSA is scant. Thus, our
study is very important to determine the effects of
factors related to sociodemographic and lifestyle , on
the influence of Calorie labels displayed on menus in
restaurants and cafes among the adult population in
KSA, Saudi Arabia, 2023

We want to detect the determinants of the influence of

Calorie labeling and how this influence can be
predicted based on sociodemographic and lifestyle
factors.

Materials and methods

Materials and methods
Study Design

A cross-sectional study was conducted. A Google
Form questionnaire comprising 30 questions written in
both Arabic and English was distributed electronically
in the previous three weeks using social media
platforms, including WhatsApp, Twitter, and Instagram.
We used snowball sampling to select prospective
participants across all the principal regions of the KSA
(central, eastern, western, northern, and southern
regions). The participants were asked to share the link
to the questionnaire with their contacts.

Sample Size Calculation and Participants

The sample size calculated by Raosoft (Raosoft Inc.,
Seattle, WA, USA, www.raosoft.com) was 385
participants, assuming a 50% response rate, 95%
confidence interval (Cl), 1.96 Z, and 5% margin of
error.

Respondents were eligible to participate if they were
18 years or older, currently residing in the KSA, and
were willing to complete the questionnaire. A total of
434 respondents participated in the study, of whom 28
were excluded. Of the excluded participants, 6 were
under 18 years and 22 refused to participate or
resided outside Saudi Arabia. Therefore, the final
sample size of the current study was 406 respondents.

Data Collection

The initial draft of the questionnaire was developed in
English and then translated into Arabic based on
previous literature(4-6). Then, it was reviewed by two
expert researchers with medical backgrounds and
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subsequently validated.

The pre-test of the questionnaire was initially
performed by asking randomly chosen individuals to
complete the online self-administered questionnaire (
about 10% of the sample size ). After they completed
the questionnaire, we conducted face-to-face
interviews with each one of them to ensure that they
understood the questions in the manner in which they
were intended. Based on the pre-test of the
guestionnaire, we further modified some questions
and response options to ensure the clarity of the
guestionnaire.

The questionnaire included the following sections:
socio-demographic characteristics, the health status of
the participants, lifestyle experience, and calorie
labeling information.

To assess the participants’ characteristics, we asked
guestions about age, gender, nationality, level of
education ,monthly outcome, and occupation. To
investigate the health status of the participants, we
included a question about the diagnosis of chronic
diseases. To assess the participants’ healthy lifestyle,
we asked about the frequency of practicing exercise,
knowing the ideal weight, frequency of eating in
restaurants, and using diet. The influence of calorie
labels was measured using a question with two
response options (“yes” or “no,”).

We asked one question to measure Knowledge about
calories labels and three questions to assess attitudes,
we used three response options for some questions:
agree, neutral, and disagree, and we used two
response options for others: (“yes” or “no,”).

Statistical Analysis

Descriptive analysis was used to describe the
participants’ characteristics. Frequencies and
proportions were used for categorical variables. The
dependent variable of interest was the influence of
calorie information and was measured using a
guestion with dichotomous variables “yes” and “no.”
(coded as 0 for “no.” and 1 for “yes”)

A univariate analysis using chi-square testing
identified candidate variables for the multivariate
logistic regression at the p-value of < 0.05 at 95%ClI
set as a cut-off point. Multivariate logistic regression
analysis was used to determine the association
between multiple predictor variables and the influence
of the calorie information variable at the p-value of <
0.05 at 95%CI set as a cut-off point.

No backward selection was used, and only variables
with a significance level of < .05 remained in the

model. All data analyses were performed using SPSS
Version 29 (IBM Corp, Armonk, NY).

Results

A univariate analysis using chi-square testing
identified candidate variables for the multivariate
logistic regression at the p-value of < 0.05 at 95%ClI
set as a cut-off point. Multivariate logistic regression
analysis was used to determine the association
between multiple predictor variables and the
dichotomized utilization of calorie information available
at the p-value of < 0.05 at 95%CI set as a cut-off point.

No backward selection was used, and only variables
with a significance level of < .05 remained in the
model. All data analyses were performed using SPSS
Version 29 (IBM Corp, Armonk, NY).

The null and alternative hypotheses are written
symbolically

log[p(X) / (1-p(X)] = 26 + 2.X, + 2%, + ...
HO: ?1=72=..=?k=0

The null hypothesis stated that none of the predictor
variables including sociodemographic factors,
lifestyle factors, and calories related factors have
a statistically significant relationship with the
response variable which is the influence of calorie
labels displaced on the menus of restaurants and
cafes

HA:?1=7?2=..=?k?0

Alternative hypotheses stated that not every coefficient
or factor is simultaneously equal to zero.

A chi-square test for association was conducted
between the influence of calorie labels and
participants' characteristics. All expected cell
frequencies were greater than five. There was a
statistically significant association between performing
exercise (p< .001), knowing your ideal weight(p
=040), and being on diet. (p< .001) There was no
significant association with other participants'
characteristics(Table 1).

Regarding, the information related to calories, there
were statistically significant association with all factors
related to knowledge and attitude. (Table 3)

We used multivariate logistic regression to adjust the
model. The logistic regression model was statistically
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significant, ?2(10) = 134.569, < .001. The model
explained 37.0% (Nagelkerke R2) of the variance in
the influence of calorie labels and correctly classified
76.8% of cases. Sensitivity was 78.5%, and specificity
was 75.5%. The area under the ROC curve was .82
(95% Cl, .773 to .857), which is an excellent level of
discrimination according to Hosmer et al. (2013).
(Figure 4).

Of the seven predictor variables, only four were
statistically significant: as shown in Table 4. Those
who are on a diet have 1.8 times higher odds of being
influenced by calorie labels than those who are not on
a diet. Those who perform exercise regularly are about
three times more likely to be influenced by calorie
labels than those who are not doing exercise. Those
who know their daily calorie need are 2.7 times more
likely to be influenced by calorie labels than others.
Finally, those who notice that there is calorie
information displayed on menus are more times to be
influenced than those who do not.

Discussion

Discussion

In this study, there was no significant association
between any sociodemographic characteristic and the
influence of calorie labels or numbers. In contrast, it
was reported in another study in Saudi Arabia, that
marital status, education, and income are positive
predictors for the influence calorie labels.(4-6)
However, these dissimilarities could be explained by
the differences in the study population or methodology
used.

The participants in this present who are on one diet
and those who exercise regularly tend to be influenced
by the labels of calories than those who are not. These
findings is expected because those participants are
more aware than others regarding the importance of
calories information. Moreover, some studies reported
a significant association between diet exercise and
calorie utilization. (4-6)

Moreover, our results showed that people know their
daily calorie need are more likely to be influenced by
calorie labels than others and those who notice that
there is calorie information displayed on menus has
more odds to be influenced by calories numbers.
These results also are in agreements with the previous
literatures(4).

Therefore, the findings of our study will be useful to
decision-makers and health authorities, who must
establish public health programs such as educational
campaigns to enhance the knowledge, attitude, and
practice in Saudi Arabia. Moreover, these will improve
the public’s awareness about the importance of calorie
labels and information and will increase their effects in
reducing negative health impacts such as obesity and
chronic diseases.

Conclusion

Our research is one of few studies carried out in the
KSA employing the many factors to investigate the
determinants of calorie label influences in restaurants
among the general adult population.

We included a sample size from all regions of the
country to overcome the limitations of previous studies.
We found that those who are on one diet and those
who exercise regularly tend to be influenced by the
labels of calories than those who are not. Moreover,
we found that the elements of knowledge and attitude
were positive predictors of using calorie labels in
restaurants. Therefore, the findings of our study will be
useful to decision-makers and stakeholders in health
sectors to establish public health programs such as
educational campaigns to enhance the knowledge,
attitude, and practice of using calorie labels in Saudi
Arabia. Moreover, these will improve the public’s
awareness about the importance of calorie labels and
the related information and will increase their effects in
reducing negative health impacts such as obesity and
chronic diseases.

Recommendation

We recommend that a prospective study with random
probability sampling and face-to-face interviewing with
larger sample to be conducted to overcome these
limitations and to confirm our findings.
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