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Background: As the Saudi Food and Drug Authority (SFDA) has recently requested all
food facilities to display the calorie count on their menus, this study aimed to identify the
perceived changes in costumers’ eating behaviours in response to the calorie count display
(CCD) policy in the Eastern Province.

Methods: This was a mixed methods study. The first being quantitative, using a cross-
sectional questionnaire which included 400 customers of both genders, aged 10 years and
older, and was collected at food facilities from three cities in the Eastern Province.
Customers completed a self-administered questionnaire and handed their registered receipts.
Collected receipts were used to calculate the total calories ordered per customer. The second
method is a qualitative in-depth interview with food facility managers.

Results: Customers who reported checking the CCD were 30.5% of the total sample, and
58.2% of them changed their order accordingly. The mean calories ordered were 36 kcal less
in customers checking the CCD than those who do not (P=0.674). Customers who exhibit
healthy lifestyle habits calculate their daily consumed calories, knowledgeable of the recom-
mended daily caloric intake (RDCI), dining in a dine-in restaurant, and have an educational
level of above high school were more likely to check the CCD. This study found that
customers who cared to check the CCD were more likely to change their eating behavior.
It has been found that only a small percentage (12% to 18%) of customers were knowledge-
able regarding the RDCI. After the implementation of the policy, restaurant managers
reported a positive change in customers eating behavior, which was more profound in
females and athletes.

Conclusion: There is a significant association between checking the CCD and positive
behavioral changes in customers’ eating behaviors. The results of this study suggest that
further enforcement and awareness raising are crucial to increase the number of customers
checking and using the CCD.
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Background

Saudi Arabia is currently ranked as the 15th country worldwide in obesity with
a prevalence of 33.7%, and this percentage may increase in the upcoming years,
since studies predict that by the year 2030 the majority of the worldwide adult
population will be overweight or obese. Furthermore, these rising numbers are
mostly related to behavioral and environmental factors, rather than biological
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factors.! The cultural, social, and economic changes in the
gulf region since the 1970s were associated with an
increase in the obesity rate. One possible reason for the
rapid increase in obesity numbers could be the shift
towards a more Western style diet. Moreover, the Saudi
population were recently found to increase their use of
meats and animal products, and in return having scarce
amounts of fruits and vegetables.” A study conducted by
Bhutani et al found that eating once per week from a fast-
food restaurant increases the body mass index (BMI)
yearly by 0.8 kg/m2, whereas eating in dine-in restaurants
increases it by 0.6 kg/m>® These numbers are especially
alarming for Saudi Arabia, since a study conducted by
Mandoura et al in Jeddah showed that the majority of
Saudi adults (86.5%) reported regular consumption of
junk food, where 35.6% and 36.2% of the males and
females, respectively, consume junk food from two to
five times per week.” In 2016, Saudi Arabia launched the
Kingdom’s 2030 vision as a road map for economic
growth and national development of the country. The
vision consists of eight themes, and 96 strategic objectives
which will be achieved by 2030 through both governmen-
tal, and non-governmental bodies in the country. Under the
first theme in the 2030 vision entitled “Transformation of
Healthcare”, the SDFA was one of the main entities
involved in fulfilling this theme.’ Currently, the burden
and cost of noncommunicable diseases on governments
are rising, where almost 23% of the Saudi health expen-
diture is used for the treatment of diabetes alone.® One of
the first initiatives done by the SFDA to meet one of the
theme’s objectives titled “Promoting Prevention Against
Health Risks” was implementing the mandatory CCD in
all food facilities’ menus, including dine-in and fast-food
restaurants, ice cream and coffee shops, fresh fruit juice
shops, bakeries, and all cafeterias in governmental and
educational institutions.” Food facilities are also required
to display the RDCI for different age groups and for both
genders, and to declare that these numbers may differ from
one individual to another on every page of the menu.® The
policy was implemented on 1 January 2019, with a fine
ranging from 500 to 1000 Saudi Riyals if any facility
failed to display the calorie count on their products.’ In
a recent study done in central Saudi Arabia, Alassaf et al,
to assess the knowledge and attitude of adults regarding
the new CCD policy, found that 83% of the participants
find that displaying the calorie count on menus is impor-
tant and 88% of them were in favor of the new CCD
policy."” To date, many studies in different countries

explored the effect of this policy on the choices and
purchases of customers.''™'® For example, in New York,
it was found that customers who check the calorie count in
menus ordered 52 calories less than customers who did
not.'" Another study also showed that 65% of the custo-
mers choose their orders according to the CCD.'? The
need to assess the effects of the CCD policy from
a Saudi perspective arises, especially since it remains in
its infancy and is only minimally explored.”'® This paper
aims to study the changes in customers’ behavior after the
implementation of this policy as well as the customers’
knowledge with regards to the concept of calories and the
effect of different demographic factors on the use of the
CCD. Moreover, it will discuss the overall eating behavior
changes of customers from the perspective of restaurant

managers.

Methods
Study Design and Setting

A mixed method design was used in this study, the first
being a quantitative cross-sectional design using a self-
administered questionnaire for food facilities’ customers,
and the other was a qualitative in-depth interview with
restaurants’ managers.

The
Institutional Review Board committee at Imam
Abdulrahman bin Faisal University (IRB-2019-01-283)
on October 20, 2019.

Data collection began from January 2020 to
March 2020 in 32 food facilities that display the calorie
count on their menus. The study was conducted in the

study methodology was approved by the

Eastern Province of Saudi Arabia which is the largest
province by area and the third most populous after the
Riyadh and Makkah. Among the cities of the Eastern
Province, Dammam, Al Khobar, and Dhahran were
selected since they are the most populous cities in the
province.

The Food facilities were located in the three main mall
in the centers of the three cities. The malls are not limited
to clothing stores but include essential services such as
supermarkets, pharmacies, restaurants, beauty salons and
play areas.

Participants and Recruitment

Customers aged 10 years and older were approached with
the questionnaire. Written consent was obtained from cus-
tomers themselves or from their guardians in the case of
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minors (<18 years old). Illiterate customers were excluded
from the study. Restaurant managers were engaged in an
in-depth interview.

Sample Size and Sampling Technique

For the quantitative part: The minimum required sample
size was calculated to be 384 using Epi Info® version 7.0
with the following input: a change of behavior and caloric
intake assumed to be in 50% of customers (since there
have been no similar previous studies in Saudi Arabia to
use as a reference at the commencement of this study), at
a confidence level of 95% with a precision of 5."

For the in-depth interview: due to the lack of concrete
guidelines for estimating the sample size in qualitative
studies, a review of qualitative interviews has recom-
mended a minimum number of interviews ranging from
6 to 50.° In this study, we aimed to interview the man-
agers until theoretical saturation is reached. Saturation was
early attained with the first four interviews, yet in order to
follow the recommendations of the previously mentioned
review, we continued and obtained six in-depth interviews.
The researchers were aiming to interview more managers;
however, we had to stop due to the COVID-19 lockdown
in Saudi Arabia.

The restaurants were stratified according to the type of
restaurants (12 dine-in, 18 fast-food and two institutional
caterings). A sample of 400 customers was then obtained
with proportional allocation by simple random sampling of
tables. All branch managers of the same facilities were invited
to an in-depth interview until theoretical saturation was
achieved.

Data Collection and Study Instruments
For the quantitative part of the study, the data collection
was carried out by nine recruited trained medical students.
This took place during weekdays and weekends at the time
of lunch and dinner.

The data collectors distributed 480 questionnaires
among food facilities’ customers, 400 of them completed
the questionnaire with a response rate of 83.3%. Data were
collected by approaching costumers as they were waiting
for their orders.

Customers were asked individually to fill up a self-
administered questionnaire and provide the registered
receipts of their orders. All items listed in the customers’
receipts were revised manually by the data collectors;
using the restaurant menu to obtain and calculate the
total calories ordered per customer.

The self-administered questionnaire was developed by
the investigators mainly from two studies after a thorough
literature review.'""'? The questionnaire was assessed
ahead for its validity by conducting a pilot study on 25
participants of different age categories, and they approxi-
mately spent 7-10 minutes to fill up the questionnaire.
Those 25 participants were not included in the final ana-
lysis. Face validity was performed by three experts in
public health, and accordingly, changes were made to the
questionnaire which included revising response options
and rewording some of the questions. Reliability was
assessed by internal consistency (Cronbach’s alpha =
0.889).

The final questionnaire was composed of three main
sections: sociodemographic data, knowledge and health
awareness, and the effect of the calorie display policy on
customers’ eating behaviours. The sociodemographic data
included age, gender, nationality, marital status, educa-
tional level, occupational status, monthly income, chronic
diseases, and a self-reported height and weight by the
customers. Customers’ knowledge was assessed by asking
whether they know the RDCI for each gender. As well as
knowing their ideal body weight (IBW) range. Regarding
customers’ health-related habits, they were asked if they
calculate their daily caloric intake, and whether they are
following a diet or an exercise regimen. With regards to
checking the CCD, customers were asked “Do you check
the calorie count display before ordering?” and as for the
effect of the CCD on customers’ behaviour, 15 statements
describing behavioural changes were displayed and
answered using a four-point Likert scale (always, usually,
rarely, never) and whether certain behaviours were present
before the policy or not.

Regarding the qualitative part of the study, branch
managers from different food facilities were invited to an
in-depth interview. They were informed that the interview
and their answers are required to be recorded, and all
information provided including the restaurant’s name will
be kept confidential and data will only be used for the
purpose of the study.

Restaurants’ manager’s interviews included the follow-
ing open-ended questions: “In your opinion, what are the
changes you noticed after the calorie count display policy
was implemented in general?, “What are the changes you
noticed on your bestselling orders?”, “What are the
changes you noticed on customers’ behaviours?”.

While interviewing the first four managers, their
answers began to sound similar without adding any new
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information and theoretical saturation was achieved, we
interviewed two more managers to reach a total of six
interviews. The interview approximately took 10—15 min-
utes on average.

Measures

Total calories ordered were manually calculated for each
receipt per participant by summing the calories across all
items purchased, regardless of the actual calories
consumed.

Customers’ knowledge about the correct daily ener-
getic requirements was assessed according to their answers
to the RDCI for moderately active men and women; the
answers were classified into correct (women from 1500 to
2000 and men 2000 to 2500 kcal), overestimated, under-
estimated, or do not know.

The third outcome is the BMI of customers, it was
calculated using their reported heights and weights by
using the BMI formula = weight in kg/height in m?, and
they were divided into four categories; underweight (BMI
<18.5 kg/m?) normal weight (BMI 18.5-24.9 kg/m?),
overweight (BMI 25-29.9 kg/mz) and obese (BMI
>30 kg/m?) according to Centres for Disease Control and
Prevention.

For each of the 15 behavioural statements, a positive
change was recorded if the participant answered “always”
or “usually” and was not adapting that certain behaviour
before implementing the policy. However, if the partici-
pant answered “rarely” or ‘“never”, no change was

recorded.

Statistical Analysis

The data were analysed using the Statistical Package for the
Social Sciences (SPSS, version 26.0). Statistical significance
was set at a p value of <0.05. Descriptive statistics of the
numerical variables were presented as mean, median, and
standard deviation. Frequencies and percentages were used
to display categorical data. Total calories were tested for
normal distribution and were found to be skewed.
Kruskal-Wallis test was used to determine the relation
between the restaurant category and the average calories
ordered by customers. Mann—Whitney test was used to
compare the average calories ordered between customers
who check the CCD and those who did not. Total calories
were transformed using log transformation then entered into
multiple linear regression models with age, gender, checking
the CCD, and restaurants categories as potential-associated
factors. Further, logistic regression models were performed

for each statement mentioned in the customers behavioural
change section; considering customers’ reported change as
a dependent variable, while the following factors —checking
CCD, age, gender, educational level, monthly personal/
household income and restaurant category — were entered
as independent variables.

Qualitative analysis of the data was done by transcription
of the recorded interviews, familiarization, coding using
colors, categorization, and finally identifying a thematic fra-
mework under which the results were presented.

Results

Sample Characteristics

The present study is comprised of 400 customers, 69% of
them were dining in a fast-food restaurant, 27% in dine-in
restaurants and 4% in institutional caterings. Their demo-
graphic characters and BMI are displayed in Table 1.

Reported Use of Calorie Count Display
Almost one-third (30.5%) of customers answered that they
checked the CCD before ordering. Those with an educa-
tional level above high school comprised 79.3% of the
customers checking the CCD compared to 69.4% of
those who do not check the CCD (P=0.042). There was
no significant difference in the other studied demographic
characteristics.

Almost half of the customers who check the CCD
(58.2%) said that the displayed calories affected their
order. Where they chose the meal with the fewer calories,
avoided high caloric meals, or changed their portion size.
One customer reported choosing the meal with calories
within his RDCIL.

Health and Eating Habits

Checking the CCD before ordering was associated with
customers who visited dine-in restaurants, as well as
with those following diet regimens. Additionally, check-
ing the CCD was associated with those who exercised
regularly, specifically, those who reported more frequent
weekly exercise (P >0.01). (Detailed distributions are
shown in Table 2).

Knowledge of Caloric Requirements and
Ideal Body Weight

Checking the CCD was associated with customers who
were knowledgeable in regards to the RDCI and the ideal
body weight. It was also associated with customers who
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Table 1 Customers Sociodemographic and Health Status

Variables N (%) (n=400)
Gender

Female 210 (52.5)

Male 190 (47.5)
Nationality

Saudi 306 (76.5)

Non-Saudi 94 (23.5)
Marital Status

Married 172 (43.0)

Single 216 (54.0)

Divorced 9 (2.3)

Widowed 3 (0.8)
Age, years

Adolescents (10-19) 77 (19.3)

Adults (20-64) 323 (80.8)
Family Income, SAR

Low (<10,000) 209 (52.3)

Middle (10,000 to >20,000) 129 (32.3)

High (20,000+) 62 (15.5)
Education

Highschool or less 110 (27.6)

Above high school 289 (72.4)
Employment

Unemployed 43 (10.8)

Retired 10 (2.5)

Field job 65 (16.3)

Office job 101 (25.3)

Housewife 39 (9.8)

Student 142 (35.5)
BMI, kg/m?

Normal (18.5 to <25) 198 (49.5)

Overweight (25 to <30) 117 (29.3)

Obese (30+) 65 (16.3)

Underweight (<18.5) 20 (5.0)
Chronic Disease

Hypertension 13 (3.25)

Diabetes 15 (3.75)

Dyslipidemia 7 (1.75)

Others 23 (5.75)
Restaurant Category

Fast-food 276 (69.0)

Dine-in 108 (27.0)

Institutional catering 16 (4.0)

calculate their daily consumed calories. However, only
13.8% reported calculating their daily caloric intake.

(Details are shown in Table 3).

Behavioral Change After Displaying

Caloric Information

After the implementation of the CCD policy, 60% of the
customers minimized the times they order from outside,
and almost half of them changed their eating behavior in
the means of ordering meals and beverages with a lower
caloric count, replacing sugar with low-calorie sweeteners,
or ordering grilled instead of fried meals to minimize the
total calories ordered. However, only 17% of the custo-
mers started calculating the total calories they order after
the policy.

Multiple logistic regression analysis for each behavior
item revealed that customers who cared to check the CCD
were more likely to adapt one of the stated behaviors in
Table 4, except for the statement “When I exceeded my
daily caloric intake, I increase the intensity of my physical
activity for that day”.

In addition, being a female customer was a significant
factor in adapting the following behaviors: meal sharing
(OR: 2.1, 95% CI: 1.3-3.2), increasing their physical activ-
ity when they exceed their RDCI (OR: 2.1, 95% CI: 1.3—
3.3), and eating more vegetables (OR: 1.9, 95% CI: 1.2-2.9).
Customers of dine-in restaurants are more likely to reduce or
replace the regular sugar with low-calorie sweeteners (OR:
1.7, 95% CI: 1.1-2.8). Concerning adapting the behavior of
replacing fried meals with grilled ones, eating at a dine-in
restaurant was higher compared to fast food (OR: 2.1, 95%
CI: 1.3-3.5), while having a high income was less compared
to low income (OR: 0.5, 95% CI: 0.2-0.9). A positive
association was identified between customers with high
income and adapting the following statements: “When
I exceeded my daily caloric intake, I increase the intensity
of my physical activity for that day” (OR: 2.1, 95% CIL:
1.2-3.9), “I take the stairs instead of the elevator” (OR:
2.4, 95% CI: 1.2-4.7), and “I minimize my daily calorie
intake when I am not physically active that day” (OR: 2.0,
95% CI: 1.1-3.7). Female gender (OR: 2.1, 95% CI:
1.3-3.3) and lower-class income compared to middle
income (OR: 1.5, 95% CI: 1.2-1.70) were significant pre-
dictors of the following statement “When I exceeded my
daily caloric intake, I increase the intensity of my physical
activity for that day” (not shown in the tables).

Customers’ Suggestions for Restaurants

Menus
Only 50 customers shared their suggestions in regards to
restaurant menus, where the most commonly reported
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Table 2 Relation Between Customers Health and Eating Habits with the Usage of Calorie Count Display

Checking Calorie Count Display Before Ordering Total N (%) | p-value
Checked N (%) (n=122) | Did Not Check N (%) (n=278) | (n=400)
Restaurant Category
Fast-food 68 (55.7) 208 (74.8) 276 (69)
Dine-in 49 (40.2) 59 (21.2) 108 (27) 0.0l
Institutional catering 5@4.1) 11 (4.0) 16 (4.0)
Times Ordering from a Restaurant
Once a month 4 (3.3) 3 (1.1 7 (1.8)
2-3 times/month 40 (32.8) 95 (34.2) 135 (33.8)
I1-2 times/week 42 (34.4) 94 (33.8) 136 (34.0) 0.339
3—4 times/week 25 (20.5) 48 (17.3) 73 (183)
Everyday Il (9.0) 35 (12.6) 46 (11.5)
Following a Diet
Yes 34 (27.9) 32 (11.5) 66 (16.5) 0.001
No 88 (72.1) 246 (88.5) 334 (83.5)
Regular Performance of Exercise
Regularly exercise 39 (32.0) 33 (11.9) 72 (18.0)
Exercise but not regularly 66 (54.1) 144 (51.8) 210 (52.5) 0.001
No exercise 17 (13.9) 101 (36.3) 118 (29.5)
Days of Exercise a Week (n=282) *
2-3 64 (61) 123 (70.3) 187 (66.8)
4-5 29 (27.6) 37 (21.1) 66 (23.6) 0.001
67 12 (11.4) 15 (8.6) 27 (9.6)

Note: *Only those who exercise are included.

suggestion being: wanting to see healthier options in restau-
rant menus, for both food and beverages (40%) (Figure 1).

The Ordered Calories by Customers
Customers ordered between 144 and 3598 calories, and the
average ordered calories of customers checking the CCD
was 1156 kcal, while that of customers who did not check
the CCD was 1192 kcal, the difference was not statistically
significant (Mann Whitney test P=0.674). The average cal-
ories ordered from dine-in restaurants was 1298.23 kcal,
where in fast-food restaurants it was 1145.43 kcal, and
997.69 kcal in institutional caterings (P=0.032) [Figure 2].

Restaurants Manager’s Interviews

Customers’ Behavior

All six managers have noticed a positive change in custo-
mers’ behavior after the policy implementation. According
to them, customers started to ask more about the calorie
count of the menu items and asking for healthy options
offered by the restaurants. One of the managers said, “in
the beginning, the customers did not ask about the calorie

count, but now they have changed, a lot of them are asking
about it”. Another restaurant manager said, “20-25% of
the customers started choosing healthy options, which is
a larger percentage than before”. While one fast food
restaurant manager said, “customers started asking more
about the calorie count of the meals, but many of them do
not change their choice after knowing the calorie count”.
Half of the managers reported changes in their bestselling
meal, one mentioned “with time the best seller changed to
a healthier meal”, another one said “the bestselling meal
became one of our salads”, and the third mentioned that
“customers switched to the smaller portion size of the
bestselling meal instead of the regular size”.

Gender Differences

Half of the restaurant managers reported that female cus-
tomers were more interested in knowing the calorie count
of the meals they ordered, and that they tend to choose
healthier options with a lower caloric count. The same

observations were noticed in Athletes.
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Table 3 Relationtship Between Checking Calorie Count Display with Calculating the Daily Consumed Calories and

Customers’ Knowledge of the Recommended Daily Caloric Intake and Their Ideal Body Weight

Knowledge About Checking Calorie Count Display Before Total p-value
Ordering N (%)
Checked N (%) Did Not Check N (%) (n=400)
(n=122) (n=278)
Regular Calculation of Daily Consumed 0.001
Calories
Yes 44 (36.1) 11 (4.0) 55 (13.8)
No 78 (63.9) 267 (96.0) 345 (86.3)
Calories Consumed per Day (n=55) * 0.07
<1000 2 (4.5) 3 (27.3) 5.1
1000 to > 1500 14 (31.8) 1 9.1 15 (27.3)
1500 to > 2000 14 (31.8) 2 (18.2) 16 (29.1)
2000 to>2500 12 (27.3) 5 (45.5) 17 (30.9)
22500 2 (4.5) 0 (0) 2 (3.6)
RDCI for Moderately Active VWomen 0.001
(15002000 kcal)
Do not know 59 (48.4) 195 (70.1) 254 (63.5)
Correct 26 (21.3) 22 (7.9) 48 (12)
Overestimated 14 (11.5) 17 (6.1) 31 (7.8)
Underestimated 23 (18.9) 44 (15.8) 67 (16.8)
RDCI for Moderately Active Men (2000-2500 0.001
keal)
Do not know 48 (39.9) 178 (64) 226 (56.5)
Correct 40 (32.8) 31 (11.2) 71 (17.8)
Overestimated 9(74) 13 (4.7) 22 (5.5)
Underestimated 25 (20.5) 56 (20.1) 81 (20.3)
Ideal Body Weight 0.001
Know 81 (66.4) 130 (46.8) 211 (52.8)
Do not know 41 (33.6) 148 (53.2) 189 (47.3)

Note: *The 55 who regularly checked their consumed calories were included.

Effect on the Restaurant

The managers reported that they needed to send their
dishes to laboratories to calculate their exact calorie
count, and they printed new menus accordingly. One man-
ager said, “before displaying the calorie count, we had
a laboratory test for every dish in the menu, and we
launched new healthier items, but we did not remove
anything”. The same was reported from the other
managers.

Effect of CCD on Restaurant Staff

All restaurants trained their staff to be knowledgeable
regarding the new menus and to be familiar with the
CCD. This training was to ensure that the staff were
ready to answer customers’ questions regarding the calorie

count of each dish, and to be able to offer healthier alter-
natives if asked. For most of the restaurants, staff training
was easy, took only a few days, and required minimum
effort. However, one restaurant manager reported an oppo-
site opinio, and said, “it has been difficult for the restau-
rant and the staff and it took a long time to train the staff
according to the new policy of CCD”.

Discussion

Despite calorie count display being fairly new to the
Kingdom of Saudi Arabia since it was implemented in
January 2019. This study found that almost one-third of
the customers check the CCD, and more than half of them
change their order accordingly. These results are consistent
with a cross-sectional study done by Chen et al in
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Table 4 Multiple Logistic Regression Analysis for Customers’ Behavioral Changes in Association with Their Reported Checking of

CCD
Behavioral Change Checking Calorie Count Total Adjusted | 95% CI for
Display Before Ordering N (%) OR*® Adjusted
. (n=400) OR
Checked Did Not Check
N (%) N (%) (n=278)
(n=122)
“| care about knowing the calorie count in the food | order” 89 (73.0) 51 (18.3) 140 (35.0) | 7.36 12.44-21.02
“I calculate the total calories of the food | order” 46 (37.7) 22 (7.9) 68 (17.0) 3.86 6.97-12.59
“I minimize the times | order food from outside” 86 (70.5) 156 (56.1) 242 (60.5) | 1.1 1.75-2.8
“| prefer to choose food with less calorie count” 90 (73.8) 93 (33.5) 183 (45.8) | 3.4l 5.58-9.13
“| prefer to choose beverages with less calorie count” 88 (72.1) 115 (41.4) 203 (50.8) | 2.17 3.49-5.61
“I replace beverages with water to reduce the total calorie 76 (62.3) 102 (36.7) 178 (44.5) 1.83 2.89-4.58
count”
“l order a smaller portion size of the food | want to order” 77 (63.1) 106 (38.1) 183 (45.8) 1.81 2.85-4.49
“| share my dish with others” 76 (62.3) 145 (52.2) 221 (55.3) | L0l 1.6-2.52
“If | want to eat outside, | reduce my daily meals for that day” | 85 (69.7) 122 (43.9) 207 (51.8) 1.96 3.17-5.12
“| eat more vegetables and salad” 78 (63.9) 132(47.5) 210 (52.5) 1.21 1.91-3.02
“I replace fried food with grilled ones to reduce the calorie 71 (58.2) 119 (42.8) 190 (47.5) 1.06 1.68-2.63
count”
“I minimize or replace sugar with low calorie sweeteners” 68 (55.7) 108 (38.8) 176 (44.0) 1.20 1.87-2.93
“When | exceed my daily calorie intake, | increase the intensity | 59 (48.4) 102 (36.7) 161 (40.3) | 0.99 1.55-2.43
or the frequency of my physical activity for that day”
“| take the stairs instead of the elevator” 88 (72.1) 145 (52.2) 233 (583) | 1.52 2.46-3.96
“l minimize my daily calorie intake when my physical activity is | 71 (58.2) 90 (32.4) 161 (40.3) 1.8 2.84-4.48
less for that day”

Note: *Values of adjusted OR are obtained using logistic regression analysis for each behavioral change (yes/no) as a dependent variable and checking for CCD, in reference
to not checking CCD, as the independent factor, adjusted for age, gender, level of education, income, and restaurant category.

Abbreviations: OR, odds ratio; Cl, confidence interval.

Washington City, where they studied the effect of CCD
before and after the mandatory enforcement of CCD in
2009. In 2008, before the enforcement, only 8% checked
the CCD, whereas in 2010, a year after the enforcement,
the percentage almost tripled to 24.8%."® In another cross-
sectional study conducted by Dumanovsky et al that dis-
cussed the publics’ knowledge and interest in the CCD
both before and after the enforcement of the CCD.
Twenty-five percent of customers checked the CCD before
the enforcement, and the number jumped to 65% after the
enforcement. Nonetheless, only 27% of them changed
their order accordingly, which is almost half of the per-
centage of those who change their order according to the
CCD in the present study (58.2%).'* Moreover, a study

conducted by Alassaf et al in Saudi Arabia showed similar
results to our study, where half of the participants changed
their order according to the CCD.'® However, the increase
in the percentage of the Dumanovsky et al’s study after the
enforcement is almost double the percentage in the present
study. There are two probable causes for this difference,
the first being the fact that the customers there were
already using the CCD and were familiar with the concept
of CCD in menus before the enforcement, unlike the
customers in our study, where they were not familiar
with the concept of CCD in restaurants before the imple-
mentation in January 2019. The second would be the
substantial publicity the topic gained in New York City
during their efforts to enforce the CCD in food facilities,
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Display whether the ingredients are
organic or not

Display allergy precautions

Display ingredients

Display macronutrients for each meal

Add more healthier options in the
menus, for both food and beverages

Figure | Customers’ suggestions for restaurants menu improvement.

which in turn increased the public’s awareness regarding
this topic.'*

A significant association was found between customers
having an educational level of above high school and
checking the CCD. This was consistent with by Chen
et al’s study (2015) where the use of the CCD was more
frequently reported among customers with an educational
level of above high school.”> However, unlike the

5 10 15 20 25 30 35 40 45 ¢

14
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mentioned study, there was no significant difference
between other customer characteristics. This might be
due to the fact that CCD is a relatively new concept to
the region.

In this study, there was no significant difference in the
average ordered calories between customers who checked
the CCD and those who did not. In contrary to Basset
et al’s (2008) study, where they had a significant difference
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Figure 2 Total ordered calories by restaurant category. (Kruskal-Wallis test, P=0.032).
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of 52 calories less in customers who check the CCD.'! In
this study, there was a difference of 36 calories less in
those customers who checked the CCD. However, there
was a significant difference between the average ordered
calories between fast-food restaurants, dine-in restaurants,
and institutional caterings, where customers who dined in
a dine-in restaurant ordered 153 calories more than custo-
mers dining in fast-food restaurants, and 300 calories more
than customers dining in institutional caterings. This might
be due to the multiple courses that dine-in restaurants
offer, between an appetizer, main course and dessert.

In the present study, a significant association was found
between customers who are following a diet, and regularly
exercise with checking the CCD. Moreover, there was
a significant association between customers who do not
exercise and those who did not check the CCD. However,
a cross-sectional study conducted by Levine (2015) found
no significant difference between customers who exercise,
and those who do not with regards to checking the CCD."?

According to our study, customers who answered cor-
rectly to the RDCI and those who did not know differed
significantly in their interest in checking the CCD.
Moreover, there was a significant association between
knowing the RDCI and checking the CCD, and vice
versa. However, an obvious lack of knowledge was
found, where only a minority of customers knew the
RDCI for both men (17.8%) and women (12%). This
was inconsistent with Radwan et al’s (2017) study, where
they found that 60% of the customers knew the RDCI for
moderately active men, and 59% knew the RDCI for
moderately active women.'® Another study conducted by
Elbel (2011) in New York City found that 28% of the
sample correctly estimated the RDCI for adults to maintain
a healthy weight.”! These results could easily spot the big
lack of nutritional awareness among the customers in the
Eastern Province, and how the RDCI needs to be incorpo-
rated in the educational programs. Moreover, only 13.8%
of the customers calculate their daily caloric intake, and
there was a significant association between calculating the
daily caloric intake and checking the CCD before ordering
compared to those who do not. This result is expected
since customers who are interested in calculating their
daily caloric intake, are more likely to check the CCD
before ordering, to choose the order with the calorie count
suitable to their desired daily caloric intake.

A significant association was found between 14 out of
the 15 behavioural change statements and customers who
are checking the CCD. The behavioural statement “when

I exceed my daily caloric intake, I increase the intensity of
physical activity for that day” was the only statement to be
found not significant in relation to checking the CCD. This
result could be associated with the absence of the physical
activity calorie expenditure label (PACE) in the menus,
making it difficult for the customers to estimate the needed
physical activity to burn the extra calories they have con-
sumed. A cohort study conducted by Deery et al compared
between customers using a menu having both the CCD
and PACE label, with a group having the CCD alone in
their menus. The PACE label group increased their physi-
cal activity by 13-26% compared to the other group.*?

After the implementation of the policy, almost 74% of
the customers checking the CCD, reported that they prefer
to choose food with less caloric count. This result corre-
sponds to the findings of Roberto et al, where they found
that customers who check the CCD were more likely to
choose orders with lower calories.!” In contrast, a study
conducted by Pulos et al, to assess the effect of caloric
information on customers’ orders, showed that only 20%
of them chose a meal with low-calorie count based on the
displayed calorie count.”®> Another cross-sectional study by
Dumanovsky et al, assessing the knowledge and interest in
the CCD, reported that less than one-third of customers
who are checking the CCD, are using it to choose meals
with lower calories.'*

Regarding the choice of beverages, 72.1% of custo-
mers checking the CCD, ordered beverages with less cal-
orie count, and 62.3% of them substituted beverages with
water. Our results are consistent with a cross-sectional
study conducted by Rizkallah et al, to study the effect of
CCD on customers’ behaviour, where they found that after
checking the CCD, almost half of the customers changed
their beverage choice to a one with less calorie count,
while 24% of them replaced their beverages with water.
Furthermore, in the mentioned study, more than half of the
customers checking the CCD, shared their dish with
others, and 59.6% of them ordered a smaller portion size.
Both changes were significantly associated with the female
gender.'> These results are consistent with our study,
where 63.1% of the customers checking the CCD ordered
a smaller portion size. Additionally, 62.3% of the custo-
mers checking the CCD, shared their dish with others.
Similar to Rizkallah et al’s study, females were more likely
to adapt this behaviour than their counterparts.

Additionally, almost two-thirds of customers checking
the CCD, reduce the number of their daily meals when
they decide to eat from outside. This is similar to the
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findings of an experimental study conducted by Howlett
et al, where they reported that participants who were
informed of the total calories they consumed after they
have finished their lunch, ordered snacks with less calories
than those who were not informed.**

In this study, after the CCD policy implementation,
more than half of the customers checking the CCD started
to eat more vegetables, and females were more likely to
adapt this behaviour than their counterparts. Customers
dining in dine-in restaurants were more likely to replace
fried with grilled food and reduce the amount or replace
sugar with low-calorie sweeteners. A possible reason for
this association, is the availability of multiple options
offered by dine-in restaurants. Unlike fast-food restau-
rants, where customers cannot customize the order accord-
ing to their desire.'®

From managers' perspectives, female customers and
athletes were more likely to ask about the CCD. The
gender difference reported by the managers is inconsistent
with the quantitative results of our study, where there was
no significant difference between females and males in
checking the CCD before ordering. However, there was
a significant association between customers who exercise
regularly and checking the CCD, which is consistent with
the managers’ opinion. Moreover, they reported that some
customers have started avoiding meals with high caloric
count, while others have changed the portion size to
reduce the total calories ordered. This is similar to the
findings of the quantitative part in our study, as well as
another study conducted in Saudi Arabia by Alkhaldy
et al, where restaurant owners reported a decline in the
sales of meals with higher calorie counts.® After the CCD
policy was implemented, restaurant managers reported
adding healthier options to their menus. These changes
are similar to some international changes in restaurants
after adding the CCD in their menus, where an article by
Miles (2020) stated that,
McDonalds and Burger King added healthier options like

fast-food restaurants like

salads, and apple fries as a healthier alternative to French
fries.”

For future research, we recommend a follow-up study
on the effect of CCD in the Eastern Province to compare
the changes in customers use of CCD, as well as their
knowledge regarding the topic. Additionally, we recom-
mend conducting studies to measure the effect of the CCD
policy for all regions of Saudi Arabia. For the authorities
and the public, based on this study’s findings, we advise

introducing the concept of calories and RDCI in

elementary school curriculums to make the public more
knowledgeable since childhood, adding the physical activ-
ity calorie expenditure label (PACE) to restaurant menus,
training restaurants’ staff to offer healthier options to cus-
tomers and suggesting changes to reduce the calorie count
for dishes in the menu, and lastly making sure that all
institutional caterings follow the CCD policy.

Strengths of the Study

To our knowledge, this study is the first to address the
topic of CCD in the Middle East using a mixed method
approach, aiming to know its effect on customers eating
behaviors, and the effect of customers sociodemographics,
health status, knowledge, and health habits on checking
the CCD. Although the topic has been explored very
8,10

briefly,” - we have uniquely explored the calories ordered
by each customer using the customers' receipts. Thus,
ensuring the accuracy of comparisons made in this study.
Another unique aspect of this study is that the effect of the
CCD on the eating behaviors of the customers, instead of
merely knowing whether they check and use the CCD or
not was explored, which in turn gives the true effect of
applying a new policy like CCD to improve the overall
health of the community. Furthermore, this study took the
point of view of restaurant managers into consideration
since they directly oversaw the change in the customers
and their orders after the CCD policy was implemented.

Limitations

As stated in the results, we were able to collect only 16
questionnaires from institutional caterings, this was due to
the lack of caterings providing menus to their customers,
and them not showing the number of calories in each dish.
The second limitation was not being able to know whether
the customers consumed all the calories they ordered or
only a portion of it. Lastly, due to the COVID-19 quar-
antine in March 2020, the investigators were aiming to
interview more than six restaurant managers to gain more
insight regarding the effect of calorie count labeling; how-
ever, customers were no longer allowed to enter restau-
rants, hence not being able to get more interviews with the
managers. However, this did not affect the results since
theoretical saturation was met after interviewing the six
restaurant managers.

Conclusion
Our study showed that almost one-third of the population
check the CCD before ordering, and more than half of
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them change their order accordingly. These numbers are
especially promising when considering that the policy was
implemented in a duration of 1 year. A key finding was
that customers who were knowledgeable about the RDCI
were more likely to check the CCD before ordering. This
highlights the importance of awareness and education of
the general population regarding the RDCI and healthy
eating habits, so this policy can be more effective and
useful for the public. Hopefully, this initiative will produce
valuable results and help in achieving Saudi Arabia’s 2030
Vision in reducing the rates of obesity and unhealthy
eating habits in the region.
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