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Background: To encourage consumers to make healthier choices, the Saudi Food 
and Drug Authority (SFDA) released the Saudi  Arabia Nutrition Labeling Policy, 
which requires restaurants to present caloric information clearly on their menus. 
Food delivery applications are also mandated to present caloric information 
on their platforms. The aim of this study is to explore how restaurants on food 
delivery applications comply with the calorie labeling policy.

Methods: Data were extracted from a widely used food delivery application in 
Saudi Arabia to include a sample of 120 “healthy food” restaurants. The restaurants 
were checked for compliance on both the application and the website. Descriptive 
and logistic regression analyses were performed to examine the distribution and 
association of relevant factors.

Results: A substantial proportion (43.3%) of healthy foods on delivery applications 
(n =  120) do not comply with the SFDA calorie labeling policies. Among these 
restaurants, 56.5% presented the calorie labeling on their menu item. Of those 
who provided calorie information on their websites (n  =  62), 54.8% provided 
appropriate calorie labeling based on the SFDA policy. There was an association 
between compliance and the number of restaurant categories but no associations 
for website calorie labeling, rating, and appropriateness.

Conclusion: This study provides important findings for policymakers that 
will enable them to reinforce food calorie policies on food delivery platforms, 
restaurant websites, social media, and marketing campaigns. Not all restaurants 
comply with the SFDA calorie labeling policies. Suggestions to present the calorie-
related words in Arabic and offer more information to help the consumer make 
the appropriate food selection decision. Further studies are needed to explore the 
reasons for and barriers to posting nutritional information on menu items.
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1 Introduction

In recent decades, the food industry has grown and restaurant expenditures have increased 
consistently. In 2022, food spending totaled USD 2.39 trillion in the United States alone (1). Of 
this, USD 1.16 trillion was spent on away-from-home food, with a 16% increase from 2021. 
Moreover, worldwide, the market for food delivery stands at EUR 83 billion, which accounts for 
4% of the food sold through restaurants and fast-food chains (2). There is a high demand for 
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food delivery services that mobile apps to increase restaurant sales 
revenue (3). The overall annual growth has increased during the 
COVID-19 pandemic due to the health precautions taken by the 
public (4), and it is expected to continue increasing in the years to 
come (5). This has raised concerns about dietary quality because 
takeaway and restaurant foods tend to have higher energy, total and 
saturated fat, and sodium content, and less fiber than foods prepared 
inside the home (6–8).

The menu labeling policy is part of a wider governmental strategy 
to tackle obesity and promote healthy eating. In the United States, a 
similar policy requires food establishments with more than 20 
locations to present calorie counts that are easily visible to customers 
(9). The primary purposes of the policy are to increase health 
awareness around the recommended energy intake and improve 
dietary quality, in order to help customers make healthier food 
choices. Further, it encourages restaurants to reformulate menu items 
to improve their nutrient profiles (10). The effect of calorie labeling on 
consumer food choices is mixed. Studies have shown that the 
implementation of this policy has led some restaurant chains to reduce 
the calorie content of their menu items (10, 11). Moreover, it was 
found that calorie labeling alone can nudge individuals to make lower-
calorie food and beverage choices from a menu (12, 13). On the other 
hand, some studies show that calorie labeling is not effective in 
promoting healthy food choices (14).

The Saudi Food and Drug Authority (SFDA) released the 
Saudi Arabia Nutrition Labeling Policy as part of the Healthy Food 
Regulation Strategy to voluntary pledges in 2017, and it was enforced 
in 2019 (15). The SFDA organized workshops and launched successive 
awareness campaigns and a guidebook directed to restaurant and café 
owners to introduce how to calculate and set calories in restaurants’ 
food menus. The policy requires all restaurants (regardless of size and 
number of outlets), including dine-in restaurants, fast-food 
restaurants, and others, to post caloric information clearly on their 
menus (16). The calorie information must be presented in an easily 
readable format and must provide calorie information for all items on 
the menu. In addition, a statement such as “adults need an average of 
2,000 calories per day, and individual calorie needs vary from one 
person to another” should be  displayed. In 2023, the policy was 
updated to include food delivery apps (17). Studies in Saudi Arabia 
have found that consumers have some understanding of calorie 
labeling, and they expressed a positive attitude toward it (18, 19). 
Barriers to providing calorie information might be  related to 
difficulties in calculations, additional costs and planning, information 
overload, libel risks, and effects on revenue (20).

In Saudi Arabia, almost 60% of the population is either overweight 
or obese. The prevalence of overweight is higher in males (43%) than 
in females (33%) while the prevalence of obesity is higher in females 
(21%) than in males (19%) (21). Aside from physical inactivity and 
sedentary behaviors, the consumption of unhealthy and calorie-dense 
food has significantly contributed to that increase (22). The market for 
eating out is in high demand. According to the Saudi Central Bank 
reports, restaurants and cafes are contributing to nearly 15% of all 
point-of-sale transactions (23). The majority of food-delivery-app 
users (63%) are aged 19–29 years old (24). In addition, it has been 
reported that 48.4% of users of online food delivery services are aged 
between 18 and 34 years (4). Moreover, most Saudi citizens are on the 
younger side, with the average age of a Saudi citizen being 29 years old 
(25). This indicates that the majority of the Saudi population has the 
potential to utilize food delivery apps.

To comply with the government’s policy, food delivery apps are 
required to present nutritional facts, including calories, on their 
platforms. To this end, some food delivery apps have taken measures 
to display caloric information on their platforms, such as adding a 
section on their application that provides calorie-related information. 
Nevertheless, it has been noted that not all restaurants on food 
delivery applications have been able to meet the requirements of the 
policy. This study aims to explore how restaurants on food delivery 
applications comply with the calorie labeling policy.

2 Materials and methods

2.1 Sample

There are 36 licensed food delivery applications in Saudi Arabia 
(26). However, not all of these companies are currently functioning, 
provide an option for restaurants to insert calorie-related information, 
or are popular among users. The data were extracted from one of the 
most widely used food delivery applications in Saudi Arabia through 
the following procedure. (A) Since Riyadh city is a large city with an 
area of around 3,100 square kilometers, the address to which the food 
would be delivered was located in the middle of the city, to ensure that 
it covers the most geographically distributed restaurants or branches. 
(B) Data extraction was conducted at different times of the day 
through April 2023 to ensure the availability of the restaurant opening 
times. Some restaurants close at certain times, which may result in 
these restaurants being excluded. (C) As restaurants started to add 
healthy menu items to meet the increased demand from consumers 
(27), and to be more conservative to not overestimate the compliance 
percentages, a filter was applied to include only restaurants classified 
as serving “healthy food.” One hundred and 41 restaurants (n = 141) 
were found in the application after applying the criteria, and, after 
careful review, 21 restaurants were excluded because they either do 
not have any entry or are not a restaurant (such as grocery stores, etc.). 
The final sample included in the study comprises 120 restaurants.

2.2 Measures

Application compliance: for each restaurant, the menu items were 
checked for compliance by evaluating whether the calorie information 
was presented. Restaurants that did not include calorie information 
for all menu items were classified as non-compliant. Restaurants that 
did not label at least one menu item were classified as partially 
compliant. Lastly, restaurants that labeled all menu items were 
classified as compliant. The compliance evaluations were carried out 
based on the following procedures. (A) Any menu item with no price 
or “SAR 0” was excluded from the evaluation since it was considered 
unavailable. (B) Soft drinks were excluded from the evaluation as they 
can be  found anywhere, and it is not mandatory to present their 
calorie information. However, drinks that were custom-made in the 
restaurants counted toward the evaluation. (C) Menu items 
comprising “box or bundle items,” be it a pre-set bundle or a custom-
made one, were excluded from the evaluation. (D) Temporary menu 
items, such as “limited menu items” or “limited offer bundles,” were 
not included in the evaluation.

Website compliance: restaurants were also assessed with the same 
classification and evaluation criteria to determine whether their menu 
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items were labeled on their websites. If the restaurant had no official 
website, then the social media accounts were considered their official 
public sites. If none (e.g., cloud kitchen), then the restaurant is 
removed from the respective analyses.

Appropriate labeling: among the restaurants with partially 
compliant and compliant website menus, further evaluations were 
conducted to check whether the calorie labeling was presented 
according to the SFDA policies. These criteria include the font size, 
appropriate colors, language considerations, and the location on the 
website (e.g., hidden or in a different menu).

Restaurant rating: the restaurants’ customer ratings (out of 5) were 
also included in the analysis to determine whether there is an 
association between the ratings and compliance. These ratings were 
provided by the customers who use the application. Ratings of “0″ 
were removed from the analysis because after validating the 
restaurants it appeared as a newly opened restaurant.

Total restaurant categories: The food delivery application provides 
multiple food categories in the filter option tab. These are Salads, 
Bakery, Desserts, Healthy food, Fast food, Arabic, Italian, American, 
Mexican, Indian, Japanese, Korean, Asian, Lebanese, International, 
Shawarma and doner, Breakfast, Pizza, Pasta, Seafood, Sushi, Noodles, 
Sandwiches, Pastries, Juices, Beverages, Grill, Burgers, Vegetarian, and 
Coffee. The filter was applied to “Healthy food.” Some restaurants may 
have more than one category and were classified as 1–2 and 3 or 
more categories.

2.3 Statistical analysis

Sample descriptive statistics were computed according to 
frequency and percentages for categorical data and the mean with its 
standard deviation for continuous data. To explore variable 
associations with application compliance, logistic regression models 
were used to compute odds ratios (OR) and 95% confidence intervals 
(CI). Significance was set at a p-value of less than 0.05. The analyses 
were conducted using SAS software 9.4, SAS Institute Inc., Cary, NC, 
United States.

3 Results

Among all of the restaurants included in the study (n = 120), 
43.3% do not comply with the food calorie policies, 32.5% are 
partially compliant, and only 24.2% are fully compliant (Table 1). 
The average consumer rating for all restaurants labeled as “healthy 
food” was 4.2 out of 5, with a standard deviation of 0.4. The ratings 
were similar across all types of compliance and no differences were 
observed (compliant, mean = 4.2, ±SD = 0.3; partially compliant, 
mean = 4.2, ±SD = 0.4; and non-compliant, mean = 4.2, ±SD = 0.4). 
Moreover, the majority of restaurants (51.7%) tag their food items 
with one or two types of food categories (including the healthy 
food category).

Ninety-two (76.7%) of the restaurants have a formal website or a 
social media account where they present their food menu (Table 1). 
Of these, the majority (56.5%) are compliant, 32.6% are non-compliant, 
and 10.9% are partially compliant. Among the restaurants that have a 
website, 42.4% are non-compliant in the food delivery application, 
34.8% are partially compliant, and 22.8% are compliant. The majority 

of restaurants (54.8%) that were deemed to be compliant or partially 
compliant on their websites were classified as presenting their calorie 
information correctly.

Regarding the relationship between the observed factors, some 
patterns were identified in the regression models; however, the results 
for the unadjusted models were not statistically significant. Restaurants 
that are non-compliant on their websites are less likely to 
be non-compliant in the food delivery application than the compliant 
restaurants (OR = 0.86; CI = 0.36–2.10; value of p = 0.747; Table 2). 
After adjusting for consumer rating, the suitability of the website 
labels, and total categories, more precise results emerged. For every 
one-point increase in the consumer rating, it is almost 70% less likely 
for the restaurant to be non-compliant (AOR = 0.32; CI = 0.09–1.16; 
value of p = 0.082). Those restaurants with inappropriately presented 
calorie information on their websites were less likely to 
be non-compliant in the application than those who stated the calorie 
information appropriately (AOR = 0.72; CI = 0.24–2.17; value of 
p = 0.557). Restaurants with three or more food categories were more 
likely to be non-compliant in the food delivery application than those 
with only one or two categories (AOR = 3.14; CI = 1.02–9.68; value of 
p = 0.047).

4 Discussion

Obesity is an ongoing public health threat that not only has 
consequences for the individual but also places a burden on the 
economy and health systems (28). This is why governments have 
started to take preventive measures, such as food calorie labeling 
policies, to support consumer health by making it easier for them to 
choose more healthy items. The results of this study show that nearly 
a quarter (24.2%) of restaurants that provided healthy food options 
fully comply with the food calorie labeling policy in food delivery 
applications. A similar study in Canada found that 15.4%–53.8% of 
restaurants presented calorie information for their food (29). However, 
in some regions, presenting the food calorie information was 
not mandatory.

The results show no significant difference between the average 
consumer restaurant ratings and the compliance category. Consumer 
ratings are a major component of E-commerce business. Although 
such ratings can be complex, inaccurate, unstandardized, and biased, 
they give both consumers and business owners a form of feedback and 
allow different perspectives to be expressed (30). The food quality, 
service, price, atmosphere, and location are the main factors that 
influence restaurant ratings (31). Ratings given in the app do not 
necessarily reflect the restaurant’s overall quality, as the ratings might 
depend on a specific food item. If a consumer is satisfied with the meal 
they ordered, they will rate the restaurant itself not that specific meal 
or menu item. This creates a faulty generalization as other menu items 
might be not necessarily satisfactory. The application does not have a 
way to rate a specific menu item or have a comments tab. Also, the 
major difference between ordering food from a restaurant and 
ordering it through a third party (a food delivery app, in this case) is 
the direct contact with the restaurant. This may influence the ratings 
in the sense that the overall evaluation of the restaurant can, in part, 
be validated through the experience of visiting the restaurant, through 
factors such as employee attitudes, restaurant cleanliness, and 
presentation (32).
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The majority of restaurants (51.7%) label their food items with 
one or two types of food categories only (including the healthy food 
category). Notably, restaurants with three or more food categories are 
three times more likely to be  non-compliant in the food delivery 
application than those with one or two categories. It cannot 
be determined what sort of association is represented in this regard. 
However, the more food categories, the more varied the food items are 
in the restaurant. The problem here is that restaurants might not 
necessarily aim to be healthy restaurants, but they add healthy options 
to meet the consumer demand for healthy foods (27). This leads the 
restaurant to be  labeled “healthy food” in the food delivery app. 
Despite this, it might be difficult for the restaurant to calculate the 
calorie information if they have a wide range of food items on their 
menu, especially if it is done without the consultation of a specialist. 

However, the food labeling calculator tool is an initiative of the SFDA 
to help food manufacturers calculate their products’ nutritional labels 
(33). Labeling a restaurant with “healthy food” is sometimes 
misleading, as there is no clear definition of what “healthy foods” are; 
this category is therefore unlike other categories, such as ethnic or 
international foods, which are easily identifiable. This issue has 
prompted the United States Food and Drug Administration to propose 
a new definition for so-called healthy foods (34).

There was no association between the labeling of calorie 
information on the restaurant’s website and the food delivery 
application. Although having a website is important (35), not all 
restaurants in this study have a web presence; this might be due to 
these restaurants having a small business structure or a “cloud 
kitchen,” where there is a commercial cooking space for takeaways 

TABLE 1 Delivery app menu calorie labeling according to compliance category.

Non-compliant Partially compliant Compliant Total

Variable Mean ±SD Mean ±SD Mean ±SD Mean ±SD

Rating 4.2 0.4 4.2 0.4 4.2 0.3 4.2 0.4

Variable n % n % n % n %

Total categories 52 43.3 39 32.5 29 24.2 120 100.0

  1–2 22 42.3 23 59.0 17 58.6 62 51.7

  3–4 18 34.6 12 30.8 11 37.9 41 34.2

  5 or more 12 23.1 4 10.3 1 3.5 17 14.2

Website calorie 

labeling 39 42.4 32 34.8 21 22.8 92 76.7

  Non-compliant 12 30.8 13 40.6 5 23.8 30 32.6

  Partial compliant 7 18.0 2 6.3 1 4.8 10 10.9

  Compliant 20 51.3 17 53.1 15 71.4 52 56.5

Website appropriate 27 43.6 19 30.7 16 25.8 62 51.7

  Yes 15 44.1 10 29.4 9 26.5 34 54.8

  No 12 42.9 9 32.1 7 25.0 28 45.2

Total 52 43.3 39 32.5 29 24.2 120 100.0

TABLE 2 Relationship between factors and calorie compliance on the food delivery application.

Non-compliant vs. any level of compliance

Unadjusted Adjusted

Variable OR (95% CI) Value of p AOR (95% CI) Value of p

Rating 0.64 (0.25–1.65) 0.357 0.32 (0.09–1.16) 0.082

Website calorie labeling 0.747

  Non-compliant 0.86 (0.36–2.10) NA

  Any level of compliance 1

Website appropriateness 0.921 0.557

  Appropriate 1 1

  Not appropriate 0.95 (0.35–2.61) 0.72 (0.24–2.17)

Total categories 0.074 0.047*

  1–2 1 1

  3 and more 1.95 (0.94–4.05) 3.14 (1.02–9.68)

OR, odds ratio; AOR, adjusted odds ratio; CI, confidence intervals; *Significant at value of p < 0.05; NA, not applicable.
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only, rather than a full-service restaurant (36). However, surprisingly, 
approximately 40% of the restaurants that provide the full calorie 
information for all menu items on their website do not present this 
information in the application, or else they present partial information 
for menu items. This raises a concern about why this information is 
not provided in the application. Food delivery applications provide a 
standardized way of presenting calorie information, whereby 
restaurants can update the restaurant information, such as new food 
items, calorie information, and current offers, through a specific 
portal. This information is directly reflected in the application.

This study provides important results for policymakers aiming to 
enforce the food calorie policy on food delivery platforms. Suggestions 
include uniformly presenting the word for “calorie” in Arabic and 
offering more information to help the consumer make appropriate 
food selection decisions (e.g., a calorie range (min–max), nutritional 
facts, and other information). Having additional information on 
restaurant menus, such as sodium content, has been proven to 
influence consumers’ decisions to favor menu items with lower 
sodium content (37). Moreover, strategies need to be put in place to 
reinforce food calorie policies for restaurant websites, social media 
platforms, food delivery applications, and marketing campaigns. To 
our knowledge, this is the first study to examine restaurant compliance 
in relation to presenting calorie information on websites and in food 
delivery applications. While this study takes a unique approach to 
evaluating food calorie compliance, it has several limitations. First, as 
this is a cross-sectional study that explores publicly available data, the 
limited number of variables obtained from the food delivery 
application hindered further analyses. Second, the extracted data 
might not be valid for the factors that were intended to be measured. 
For example, the rating score and restaurant categories might bias the 
results for the reasons mentioned previously, and they might not 
represent reality. In addition, an order can be  a combination of 
multiple menu items including healthy and unhealthy items such as 
sugary drinks, which might distort the relationship between ratings 
and restaurant compliance. Third, the number of restaurants in the 
food delivery application is enormous, and only the subsample of 
“healthy foods” was examined. The results might differ if other types 
of restaurants, such as restaurant chains, are included. Unfortunately, 
there is no clear definition of a restaurant chain.

5 Conclusion

A substantial proportion of restaurants that provide healthy food 
options on delivery applications do not comply with the calorie 
labeling policy. There is inconsistency between the calorie information 
posted on restaurants’ websites and in food delivery apps. There is a 
need to reinforce restaurants’ food calorie policies on food delivery 
platforms, restaurant websites, and social media, and in marketing 
campaigns. Food delivery applications should not accept any 
restaurants during registration until they provide the necessary caloric 

information. Future research should explore the reasons for and 
barriers to restaurants posting nutritional information on menu items.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the author, without undue reservation.

Ethics statement

The study was approved by King Abdullah International Medical 
Research Center and ethical review and approval was waived since it 
does not include human subjects or relevant data (Approval #: 
NRC23R/448/07).

Author contributions

AA: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Visualization, Writing – original draft, 
Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

The author would like to express his sincere gratitude to Nujud H. Al 
Alshaykh for her valuable support throughout the research process.

Conflict of interest

The author declares that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. USDA. U.S. food-away-from-home spending 16 percent higher than 2021 levels 

2023. (2022). Available at: https://www.ers.usda.gov/data-products/chart-gallery/
gallery/chart-detail/?chartId=58364.

 2. Carsten Hirschberg AR, Schumacher T, Wrulich M. The changing market for food 
delivery. New York, NY, USA: McKinsey & Company (2016).

 3. Cho M, Bonn MA, Li J. Differences in perceptions about food delivery apps 
between single-person and multi-person households. Int J Hosp Manag. (2019) 
77:108–16. doi: 10.1016/j.ijhm.2018.06.019

 4. Jia SS, Raeside R, Redfern J, Gibson AA, Singleton A, Partridge SR. #SupportLocal: 
how online food delivery services leveraged the COVID-19 pandemic to promote food 

https://doi.org/10.3389/fnut.2023.1281293
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=58364
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=58364
https://doi.org/10.1016/j.ijhm.2018.06.019


Alangari 10.3389/fnut.2023.1281293

Frontiers in Nutrition 06 frontiersin.org

and beverages on Instagram. Public Health Nutr. (2021) 24:4812–22. doi: 10.1017/
S1368980021002731

 5. Poon WC, Tung SEH. The rise of online food delivery culture during the COVID-19 
pandemic: an analysis of intention and its associated risk. Eur J Manag Bus Econ. (2022). 
doi: 10.1108/EJMBE-04-2021-0128 [Epub ahead of print].

 6. Bezares N, McClain AC, Tamez M, Rodriguez-Orengo JF, Tucker KL, Mattei J. 
Consumption of foods away from home is associated with lower diet quality among 
adults living in Puerto Rico. J Acad Nutr Diet. (2023) 123:95–108.e10. doi: 10.1016/j.
jand.2022.06.009

 7. Mackay S, Gontijo de Castro T, Young L, Shaw G, Ni Mhurchu C, Eyles H. Energy, 
sodium, sugar and saturated fat content of New Zealand fast-food products and meal 
combos in 2020. Nutrients. (2021) 13:4010. doi: 10.3390/nu13114010

 8. Partridge SR, Gibson AA, Roy R, Malloy JA, Raeside R, Jia SS, et al. Junk food on 
demand: a cross-sectional analysis of the nutritional quality of popular online food 
delivery outlets in Australia and New Zealand. Nutrients. (2020) 12:3107. doi: 10.3390/
nu12103107

 9. FDA. Menu Labeling Rule. (2023) Available at: https://www.fda.gov/media/116000/
download#:~:text=The%20menu%20labeling%20rule%20requires,succinct%20
statement%20concerning%20suggested%20caloric

 10. Bruemmer B, Krieger J, Saelens BE, Chan N. Energy, saturated fat, and sodium 
were lower in entrées at chain restaurants at 18 months compared with 6 months 
following the implementation of mandatory menu labeling regulation in King County, 
Washington. J Acad Nutr Diet. (2012) 112:1169–76. doi: 10.1016/j.jand.2012.04.019

 11. Rincón-Gallardo PS, Zhou M, Da Silva GF, Lemaire R, Hedrick V, Serrano E, et al. 
Effects of menu labeling policies on transnational restaurant chains to promote a healthy 
diet: a scoping review to inform policy and research. Nutrients. (2020) 12:1544. doi: 
10.3390/nu12061544

 12. Rising CJ, Bol N. Nudging our way to a healthier population: the effect of calorie 
labeling and self-control on menu choices of emerging adults. Health Commun. (2016) 
32:1032–8. doi: 10.1080/10410236.2016.1217452

 13. Roberto CA, Larsen PD, Agnew H, Baik J, Brownell KD. Evaluating the impact of 
menu labeling on food choices and intake. Am J Public Health. (2010) 100:312–8. doi: 
10.2105/AJPH.2009.160226

 14. Fernandes AC, Oliveira RC, Proença RPC, Curioni CC, Rodrigues VM, Fiates 
GMR. Influence of menu labeling on food choices in real-life settings: a systematic 
review. Nutr Rev. (2016) 74:534–48. doi: 10.1093/nutrit/nuw013

 15. Bin Sunaid FF, Al-Jawaldeh A, Almutairi MW, Alobaid RA, Alfuraih TM, 
Bensaidan FN, et al. Saudi Arabia's healthy food strategy: Progress & Hurdles in the 2030 
road. Nutrients. (2021) 13:2130. doi: 10.3390/nu13072130

 16. Alkhaldy AA, Alhumaidan OA, Alkhunein SM, Alkhalaf MM, Bookari KA, Arrish 
JM. The impact of the COVID-19 pandemic on public interest in the energy labelling 
on restaurant menus. Nutrients. (2023) 15:466. doi: 10.3390/nu15020466

 17. SFDA. Putting calories on food establishments Menu’s selling away-from-home 
foods. (2023) Available at: https://eparticipation.my.gov.sa/en/e-consultations/
consultations/legal/legal-consultation-24753/

 18. AlShehri NM, AlMarzooqi MA. Consumers' knowledge, attitudes, and practices 
toward calorie labeling in Riyadh City, Saudi Arabia: a cross-sectional assessment. Front 
Public Health. (2022) 10:893978. doi: 10.3389/fpubh.2022.893978

 19. Alassaf HI, Alaskar YA, Alqulaysh BF, Alshehri MA, Alnosian MY, Alshamrani 
AA, et al. Assessment of knowledge, attitudes and practices of Saudi adults about calorie 

labeling in Central Saudi  Arabia. Saudi Med J. (2020) 41:296–303. doi: 10.15537/
smj.2020.3.24916

 20. Thomas E. Food for thought: obstacles to menu labelling in restaurants and 
cafeterias. Public Health Nutr. (2016) 19:2185–9. doi: 10.1017/S1368980015002256

 21. Ministry of Health. World health survey—Saudi Arabia (2019) Available at: 
https://www.moh.gov.sa/en/Ministry/Statistics/Population-Health-Indicators/
Documents/World-Health-Survey-Saudi-Arabia.pdf

 22. Al-Hazzaa HM, Albawardi NM. Obesity, lifestyle behaviors, and dietary habits of 
Saudi adolescents living in Riyadh (ATLS-2 project): revisited after a ten-year period. 
Life. (2021) 11:1078. doi: 10.3390/life11101078

 23. Saudi Central Bank. Weekly points of Sale transactions. (2023) Available at: https://
www.sama.gov.sa/en-US/Indices/Pages/POS.aspx.

 24. Stephens J, Miller H, Militello L. Food delivery apps and the negative health 
impacts for Americans. Front Nutr. (2020) 7:14. doi: 10.3389/fnut.2020.00014

 25. Saudi Census. Average and median age of population. (2023) Available at: https://
portal.saudicensus.sa/portal/public/1/15/100648?type=TABLE

 26. Transport General Authority. Licensed food delivery companies. (2023) Available 
at: https://tga.gov.sa/Transport/LicensedCompany/2

 27. Jeong E, Jang S. Healthy menu promotions: a match between dining value and 
temporal distance. Int J Hosp Manag. (2015) 45:1–13. doi: 10.1016/j.ijhm.2014.11.001

 28. Dai H, Alsalhe TA, Chalghaf N, Riccò M, Bragazzi NL, Wu J. The global burden 
of disease attributable to high body mass index in 195 countries and territories, 
1990-2017: an analysis of the global burden of disease study. PLoS Med. (2020) 
17:e1003198. doi: 10.1371/journal.pmed.1003198

 29. Vanderlee L, Gaucher-Holm A, Lê-Brassard M, Vaillancourt C. Availability of 
calorie information on online food delivery service platforms among major chain 
restaurants in Canadian provinces with different calorie labelling policies. Can J Public 
Health. (2023) 114:983–91. doi: 10.17269/s41997-023-00788-z

 30. Kim J, Lee M, Kwon W, Park H, Back K-J. Why am I satisfied? See my reviews – 
Price and location matter in the restaurant industry. Int J Hosp Manag. (2022) 
101:103111. doi: 10.1016/j.ijhm.2021.103111

 31. Pezenka I, Weismayer C. Which factors influence locals’ and visitors’ overall 
restaurant evaluations? Int J Contemp Hosp Manag. (2020) 32:2793–812. doi: 10.1108/
IJCHM-09-2019-0796

 32. Mathe-Soulek K, Slevitch L, Dallinger I. Applying mixed methods to identify what 
drives quick service restaurant's customer satisfaction at the unit-level. Int J Hosp Manag. 
(2015) 50:46–54. doi: 10.1016/j.ijhm.2015.07.007

 33. SFDA. Food labeling nutrition calculator. (2023) Available at: https://www.sfda.
gov.sa/en/foodlabeling-calculator

 34. Califf R. Food labeling: nutrient content claims; definition of term “healthy”. Fed 
Regist. (2022) 87:59168–202.

 35. Kasavana ML. eMarketing. J Hosp Leis Mark. (2001) 9:161–78. doi: 10.1300/
J150v09n03_11

 36. Kulshreshtha K, Sharma G. From restaurant to cloud kitchen: survival of the fittest 
during COVID-19 an empirical examination. Technol Forecast Soc Chang. (2022) 
179:121629. doi: 10.1016/j.techfore.2022.121629

 37. Scourboutakos MJ, Corey PN, Mendoza J, Henson SJ, L'Abbe MR. Restaurant 
menu labelling: is it worth adding sodium to the label? Can J Public Health. (2014) 
105:e354–61. doi: 10.17269/cjph.105.4492

https://doi.org/10.3389/fnut.2023.1281293
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1017/S1368980021002731
https://doi.org/10.1017/S1368980021002731
https://doi.org/10.1108/EJMBE-04-2021-0128
https://doi.org/10.1016/j.jand.2022.06.009
https://doi.org/10.1016/j.jand.2022.06.009
https://doi.org/10.3390/nu13114010
https://doi.org/10.3390/nu12103107
https://doi.org/10.3390/nu12103107
https://www.fda.gov/media/116000/download#:~:text=The%20menu%20labeling%20rule%20requires,succinct%20statement%20concerning%20suggested%20caloric
https://www.fda.gov/media/116000/download#:~:text=The%20menu%20labeling%20rule%20requires,succinct%20statement%20concerning%20suggested%20caloric
https://www.fda.gov/media/116000/download#:~:text=The%20menu%20labeling%20rule%20requires,succinct%20statement%20concerning%20suggested%20caloric
https://doi.org/10.1016/j.jand.2012.04.019
https://doi.org/10.3390/nu12061544
https://doi.org/10.1080/10410236.2016.1217452
https://doi.org/10.2105/AJPH.2009.160226
https://doi.org/10.1093/nutrit/nuw013
https://doi.org/10.3390/nu13072130
https://doi.org/10.3390/nu15020466
https://eparticipation.my.gov.sa/en/e-consultations/consultations/legal/legal-consultation-24753/
https://eparticipation.my.gov.sa/en/e-consultations/consultations/legal/legal-consultation-24753/
https://doi.org/10.3389/fpubh.2022.893978
https://doi.org/10.15537/smj.2020.3.24916
https://doi.org/10.15537/smj.2020.3.24916
https://doi.org/10.1017/S1368980015002256
https://www.moh.gov.sa/en/Ministry/Statistics/Population-Health-Indicators/Documents/World-Health-Survey-Saudi-Arabia.pdf
https://www.moh.gov.sa/en/Ministry/Statistics/Population-Health-Indicators/Documents/World-Health-Survey-Saudi-Arabia.pdf
https://doi.org/10.3390/life11101078
https://www.sama.gov.sa/en-US/Indices/Pages/POS.aspx
https://www.sama.gov.sa/en-US/Indices/Pages/POS.aspx
https://doi.org/10.3389/fnut.2020.00014
https://portal.saudicensus.sa/portal/public/1/15/100648?type=TABLE
https://portal.saudicensus.sa/portal/public/1/15/100648?type=TABLE
https://tga.gov.sa/Transport/LicensedCompany/2
https://doi.org/10.1016/j.ijhm.2014.11.001
https://doi.org/10.1371/journal.pmed.1003198
https://doi.org/10.17269/s41997-023-00788-z
https://doi.org/10.1016/j.ijhm.2021.103111
https://doi.org/10.1108/IJCHM-09-2019-0796
https://doi.org/10.1108/IJCHM-09-2019-0796
https://doi.org/10.1016/j.ijhm.2015.07.007
https://www.sfda.gov.sa/en/foodlabeling-calculator
https://www.sfda.gov.sa/en/foodlabeling-calculator
https://doi.org/10.1300/J150v09n03_11
https://doi.org/10.1300/J150v09n03_11
https://doi.org/10.1016/j.techfore.2022.121629
https://doi.org/10.17269/cjph.105.4492


Alangari 10.3389/fnut.2023.1281293

Frontiers in Nutrition 07 frontiersin.org

Appendix

Food category frequency in sample restaurants.

Food category Frequency

Healthy food 120

Salads 39

Sandwiches 36

Vegetarian 14

Arabic 12

International 11

Breakfast 10

Fast Food 9

Beverages 9

Desserts 8

Asian 7

Juices 6

Burgers 6

American 5

Lebanese 5

Sea Food 5

Grill 5

Italian 4

Pizza 4

Bakery 3

Mexican 3

Noodles 3

Japanese 2

Korean 2

Shawarma Doner 2

Pasta 2

Sushi 2

Indian 1

Coffee 1

Pastries 0
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