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Abstract Introduction: Food consumption apps are supportive digital tools designed to facilitate weight
management and following healthier eating habits. There is a wide variety of food consumption apps available;
however, there are limited literature that determine the main features of these apps in Saudi Arabia. Therefore, this
study aimed to identify the scope of prominent food consumption mobile apps across two commercial apps stores
(Apple i0OS and Google Play) and determine the main features of apps systematically. Methods: This scoping
review was conducted across the Apple iOS and Google Play stores in three steps: (1) electronic app search; (2)
extract data; (3) analysis of apps’ characteristics and features. Results: A total of 99 apps were included, of which 41
(41%) were from the iOS store, and 58 (59%) were from the Google Play store. Approximately 52% of apps were
rated “4.5 or less”, and 48% of apps were rated “4.6 and above”. Most apps offered more than one language, of
which 81% provided 1 to 6 languages, and only 10.1% of apps offered 7 to 12 languages. We identified a total of 23
features, 29% of apps had 13 to 18 features, 27% of apps had 7 to 12 features, 23% of apps had 19+ features, and
18.2% of apps had 1 to 6 features. Conclusions: The findings of this review indicate that, while a wide range of food
consumption apps are available, most apps offer limited features. Therefore, there is a need for introducing some
unique features such as entering food by picture or barcode scanning, food composition tables, and tracking of
micro-nutrients to attract more users. In addition, the number of features had a positive association with apps rating.
Notably, high ratings may increase the app's visibility, therefore this should be considered by app developers to add
desirable features in the future.
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1. Introduction

Obesity is a growing health problem. Since 1980, the
global prevalence of overweight and obesity has doubled,

a third of the world's population is overweight or obese [1].

According to the World Health Organization (WHO),
obesity is defined as an abnormal or excessive
accumulation of fat that may cause harm to human health
[2]. Several diseases are associated with obesity, including
type 2 diabetes mellitus, cardiovascular diseases, and
cancer [3]. The consumption of foods high in fat and sugar
is a modifiable risk factor associated with the risk of
developing diet-related non-communicable diseases [4].
Self-monitoring for food intake is considered one of the
methods that can aid in weight control as a cornerstone
behavioral treatment for obesity and several non-

communicable diseases. The approaches to food intake
self-monitoring can be made using traditional paper-based
methods or technology-based methods [5].
Technology-based methods to tracking daily food
consumption are increasing in popularity considerably due
to technological advances. These methods including use of
food consumption mobile apps and other self-monitoring
digital tools, which may result in facilitate weight loss and
management [6,7]. Food consumption apps are used to
track daily food consumption by recording all foods and
beverages that are consumed during the day, then provide
an overall estimation of energy, macro-, and micro-
nutrient contents [8]. Some specialists believe that the use
of food consumption apps is more accurate than traditional
methods (such as a diet record) for tracking the diet due to
the immediate entry of dietary records after eating, and
this would reduce the dependency on memory [9]. In
addition, there are numerous benefits of using food
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consumption apps, including lower costs, increased
awareness of healthy eating, and easier food consumption
tracking compared to other methods [10].

The usage of food consumption apps is popular locally
and globally. In global studies, 51 apps were popular in
Australia [11], 95 apps in Europe [12], and around 300
apps in the US [13]. Looking at local studies, a study done
by Alshathri et al. (2020), the results showed that a total of
60 apps were identified from the search in the Saudi app
stores and they demonstrated that approximately 30% of
participants had used weight management apps, and the
most common reason for users to download these apps
was to monitor food intake (37%) [14]. This finding is
consistent with another web-based questionnaire study
was conducted by Aljuraiban GS. (2019) has shown that
one of the most common reasons for users to download
weight-management apps was to monitor food intake in
both overweight or obese and normal-weight users
(28%,42%) respectively [15].

The features of apps play a vital role in the patterns of
their usage. Several studies have focused on identifying
the common desirable features of food consumption apps.
In 2015, a qualitative study was conducted by Alnasser
AA et al. to learn more about the proposed features of an
Arabic weight loss app by interviewing overweight and
obese Saudi users. The Arabic language, motivational
support and social networking, nutritional and physical
activity tools, and user-friendly interface emerged as
recommendations for an ideal weight loss App [16].
Furthermore, the potential to be supervised by a specialist,
nutritional value identification through barcodes, the
availability of nutrition information on food items,
periodic reports that include progress updates, and
continuous reminders to follow a diet or physical activity

plans were common desirable features of diet apps [14,15].

Although there growing research on perspective of user
in about desirable features of apps that monitor food
consumption, and the reasons for users to download these
apps. Notably, their perspective and desires may vary
from other societies. There are no available scoping
reviews focusing on exploring the features of available
food consumption apps in Saudi apps stores —to the best of
author’s knowledge-. This fact highlights the importance
of conducting a scoping review to identify the scope of
prominent food consumption apps and the most common
features, which helps to match the desirable features with
the available features and find the gaps as an essential step
to develop national food consumption app that suitable for
users in Saudi Arabia.

Therefore, this scoping review aimed to identify the
scope of prominent food consumption mobile apps across
two major commercial apps stores (Apple iOS and Google
Play) and determine the primary purpose, key features,
language options, subscription options, user rating, and
the number of downloads to understand the local context.

2. Methods

2.1. Study Design

This scoping review was conducted using the PRISMA.-
ScR (Preferred Reporting Items for Systematic Reviews

and Meta-Analysis Extension for Scoping Reviews)
guidelines [18]. To identify the scope of prominent food
consumption mobile apps across two commercial apps
stores (Apple iOS and Google Play) in Saudi Arabia and
determine the main features of apps systematically.

2.2. Apps Search Strategy

An electronic search was conducted between July 2021
and October 2021 to collect apps relevant to food
consumption across two major commercial apps stores for
the iPhone operating system (Apple iOS) and the Android
(Google Play). First, each store was searched by two
reviewers independently using the English search terms
related to food consumption. Keywords included; “weight;
weight management; weight loss; nutrition; diet; dietary;
body weight; calorie counter; and lose weight.” No search
filters were used to find a large number of apps within the
designated time frame. Figure 1 displays the methodology
used in this scoping review.

All food consumption mobile apps available on at least
one of Saudi Arabia's apps stores for the iPhone (Apple
iOS) or the Android (Google Play) with a primary purpose
of tracking individual food consumption were included.
All apps unavailable on the Google Play or Apple iOS
stores in Saudi Arabia were excluded. In addition, apps
that did not track food consumption, such as fitness or
workout apps, were also excluded.

2.3. Apps Selection

The apps selection process was performed in two
phases, as shown in Figure 1.

of apps via g each store using key “weight, weight 2 weight
loss, nutrition, diet, dietary, body weight, calorie connter and bose weight,”

] !u:l:nl numbers of Apple apps Apps removed bafare the sereening
g (=610 ) Duplicated apps removed from Apple apps
Tnstial sumbers of Android apps (= (=265)
138 — X -
g 328 Druplicated apps removed from Android apps
(n=103)
T
—_—
A
i Ten food consumption related apps
7 were selected from each key words
— X Apps excluded:
;}.'!’;;.*’ sod for aligibility | Abble app (o 304)
= Androad apps (= 165)
!
—
The final mumber of Apple appe
{n=41)
] The firsal numiber of Android apps
= =58
(S

Figure 1. PRISMA flow diagram for the selection of food consumption
mobile apps

Phase 1. Initial screening

In the first phase, two reviewers independently screened
all the apps found during the search process. The initial
number of mobile apps that met review inclusion criteria
was: 610 apps for iPhone (Apple iOS) and 328 apps for
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Android (Google Play). Then an initial screening process
was performed by removing the duplicated apps, 265 apps
were duplicated for the iPhone (Apple iOS) and 105 for the
Android (Google Play). The number of mobile apps after
the initial screening was 345 apps from the iPhone (Apple
i0S) and 223 apps from the Android (Google Play).

Phase 2. Final screening

In the second phase, the first ten displayed apps from
each keyword search (after removing the duplicated apps)
were selected. Some search terms had less than ten results;
in that case, all apps were included. The number of final
apps included were: 41 apps from the iPhone (Apple iOS)
and 58 apps from the Android (Google Play) for a total of
99 apps in this review. It is worth noting that apps that
appeared on both App stores were added twice (one for
Google Play and one for Apple iOS) to account for
various features supported by two different mobile
operating systems.

2.4. Data Extraction

The data extraction form was created using Microsoft
Excel. The collected data included: app name, date of
search, name of reviewers, apps store (operating system),
keyword, age, developer, main purpose, number of
downloads (only available for the Android), rating,

premium subscription option, languages, and number of
features (see Appendix 1) for the full extraction form.

2.5. Feature Inventory

The list of features inventory was created using
deductive analysis by identify the features in most popular
Apps. The three most common apps that appeared in the
search multiple times in both Apple iOS and Google Play
systems were selected. These apps are “MyFitnessPal,”
“Lose It,” and “Calorie Counter,” which appeared when
searching six to seven keywords.

These Apps were reviewed independently using each
operating system. All features in these three apps were
listed from both operating system. A total of 32 features
were listed, then categorized based on eight main categories
(themes). This list was used as feature inventory to compare
the number of available features in the sample of apps.
(Table 1) shows the full themes and features.

Two reviewers examined a total of 99 apps independently
by tried the apps by themselves to identify if the apps had any
of the 32 features and 8 themes (Yes or No). If the app had at
least one sub-category (features), it was considered to have
the theme or category. The decision was made when both
reviewers agreed, and all discrepancies were resolved
through discussion with a third reviewer.

Table 1. The themes and features that were extracted from the three most common food consumption apps in both Apple iOS and Google Play stores

Themes/Categories

Features

Allow entering current weight measurement?

Biometrics/ body Composition

Customize goal weight

Customize weekly weight change goal (loss/gain)

Customize caloric requirement

Calculate daily calories allowance based on height, weight, and gender

Diet: Caloric

Calorie counting/tracking

Track the history of consumed calories

Customization macro-nutrients percentage

Diet: Macro-nutrients

Calculate macro-nutrients requirement by gram and/or percentage

Tracking macro-nutrients

Tracking micro-nutrients: mineral and vitamin

Diet: Micro-nutrients, and Water

Tracking water/liquid intake

Enter food by searching large database to search for nutrition facts

Enter food by picture

Enter food by barcode scanning

Entering Food-related Data

Create food items customize the name

Create meals and customize the name

Create recipes and customize the name

Food Composition Tables

Customize fitness goals

Track fitness activities

Physical activity/ Calorie Expenditure

Track steps

Offer workout guides

Have reminder for weight measurement

Have reminders to enter your daily data

Use personal achievements program for motivation to reach the goal

Notification, Motivation, Support

Join online community or friends

Learn from expert and coaching

Provide nutritional awareness

Integrate/sync the apps with fitness tracking apps, or devices

Extras

Customize your requirements based on several types of diet

Diet/recipe recommendation
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2.6. Statistical Analysis

Data analysis was performed using SPSS Statistics
version 16.0. The data were presented as frequencies and
proportions using descriptive statistical analysis. In
addition, cross tabulation analysis was performed using
Chi-square test to explore the association between two
categorical variables with statistical significance set at
P<.05 and 95% CI.

3. Results

Table 2. The characteristics of included food consumption apps
(N=99)

Variable | Categories | n (%)
Operating system
iOS store 41(41.4)
Android 58(58.6)
Keywords
Weight 21(21.2)
Weight Management 13(13.1)
Weight lose 2(2.0)
Nutrition 26(26.3)
Diet 17(17.2)
Dietary 6(6.1)
Body Weight 1(1.0)
Calorie Counter 4(4.0)
Lose weight 9(9.1)
Age
less than 4 58(58.6)
4-8 30(30.3)
9 and more 11(11.1)
Main Purpose
health & fitness 31(31.3)
calories and food tracking 37(37.4)
recipes and meal plans 18(18.2)
weight loss 13(13.1)
# of Downloads
Not applicable 41(41.4)
1000 to 10,000 7(7.1)
10,0001 to 100,000 19(19.2)
100,001 to 1000,000 17(17.2)
1000,001 and higher 15(15.2)
Rating
4.5 or less 52(52.5)
4.6 and above 47(47.5)
Subscription free
Yes 99(100)
No 0(0.0)
# of Languages
1-6 81(81.8)
7 or more 18(18.2)
# of Features
1-6 18(18.2)
7-12 27(27.3)
13-18 29(29.3)
19 and more 23(23.2)

n (%) = Data presented as number and percentage

A total number of 99 apps were included in this review
after a full search and screening between July and Oct
2021. 41 (41.4%) apps were from the iOS store, and 58
(58.6%) apps were from the Google Play store. However,
only six apps appeared in both systems when searching,
these are: MyFitnessPal, Lose it, Calorie Counter, Carb
Manager, Cronometer - nutrition tracker, and Healthifyme.
Table 2 shows the characteristics of food consumption
apps. The highest number of apps were found when
searching the keywords “nutrition” 26.3%, followed by
“weight” 21.2 %. Keywords “weight lose” and “body
weight” generated the least search results, 2%, and 1%,
respectively.

We also grouped apps by their main purposes into four
categories. We found that the highest proportion of apps
was intended for calories, and food tracking, and health
and fitness, 37.4%, and 31.3%, respectively.

Looking at users’ rating of apps, high ratings may
increase the app's visibility and ranking. A little more than
half of the apps (52.5%) were rated “4.5 or less”, and 47.5%
of apps were rated “4.6 and above”. Most apps offered
more than one language, of which 80.8% offered 1 to 6
language options, and 10.1% of apps offered 7 to 12
languages. In addition, all apps had an option for
additional in apps purchases or a premium subscription fee.

Looking at the number of downloads; the iOS system
does not provide this information. Therefore, we were
only able to extract the information for the Android
system. Only 19.2% of apps had 10, 0001 to 100,000
downloads, and 17.2% had 100,001 to 1000,000
downloads.

We identified common features available in food
consumption apps and categorized them. A total of 32
features were listed under eight themes/categories (Table
1). Our results indicated that 29.3% of apps had 13 to 18
features, 27.3% of apps had 7 to 12 features, and 23.2% of
apps had 19+ features. While 18.2% of apps had 1 to 6
features. The features of Apps were grouped into
themes/categories features (Table 1). Results in Table 3
shows the percentages of apps in each category. Most apps
had features under; biometrics/ body composition (82.8%)
and diet: calorie (80.8%) categories. While the least
common category is diet: micronutrients, and water
(58.6%). Looking at the sub-categories/features. The five
most common feature is allowing the entry of current
weight measurement (82.8%), then calorie
counting/tracking (69.7%), customized caloric requirement
and calculation of daily calorie allowance (64.6%), then
tracking macronutrients (60.6%). While, food composition
tables (3%), entering food by a picture (11.1%), and
tracking micronutrients: minerals, and vitamins (13.1%)
were the least available features in the apps.

Table 4 shows correlation (cross-tabulation) results
between users’ ratings and characteristics of food
consumption apps. Chi-square test results show that there
is a significant association between the apps’ rating and
operating system (P=.047). Only 20.2% of iOS had a
rating of 4.6 and above while Android had 27.3%.
Interestingly, 31.3% of the Android apps had a rating of
4.5 or less, while only 21.2% of iOS apps had a rating of
4.5 or less. In addition, there is a significant association
between the apps’ rating and the number of features
available (P=.007). Apps with 13 to 18 features had a
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no significant difference between apps users’ ratings and
the App’s main purpose, the age of the App, and the
rating of 4.6 and above by 16.2%. While 14.1%. Apps that ~ number of languages.
include 7 to 12 features had a rating of 4.5 or less. There is

Table 3. The features of included food consumption apps

# Main Categories of features n (%) Sub-Categories/Features n (%)
Allow entering current weight measurement? 82(82.8)
1 Biometrics/body composition 82(82.8) Customize goal weight 50(50.2)
Customize weekly weight change goal 36(36.4)
(loss/gain) )
Customize caloric requirement 64(64.6)
Calculate daily calories allowance based on 64(64.6)
2 Diet: calorie 80(80.8) height, weight, and gender )
Calorie counting/tracking 69(69.7)
Track the history of consumed calories 17(17.2)
Have reminder for weight measurement 32(32.3)
Have reminders to enter your daily data 44(44.4)
Use personal achievements program for 15(15.2)
3 Notification, motivation, support 78(78.8) .motlv.atlon o reac.h the gc.>al
Join online community or friends 26(26.3)
Learn from expert and coaching 15(15.2)
Provide nutritional awareness 29(29.3)
Integrate/sync the apps WIFh fitness tracking 35(35.4)
apps, or devices
4 Extras 78(78.8) Customize your requirements based on several 37(37.4)
types of diet
Diet/recipe recommendation 60(60.6)
Enter food by searchlng !arge database to 63(63.6)
search for nutrition facts
Enter food by picture 11(11.2)
) Enter food by barcode scanning 39(39.4)
5 Entering food-related data 70(70.7) Create food items customize the name 34(34.3)
Create meals and customize the name 29(29.3)
Create recipes and customize the name 24(24.2)
Food Composition Tables 3(3.0)
Customization macro-nutrients percentage 50(50.5)
. — Calculate macro-nutrients requirement by gram
6 Diet: macro-nutrients 62(62.6) and/or percentage 55(55.6)
Tracking macro-nutrients 60(60.6)
Customize fitness goals 24(24.2)
. L . . Track fitness activities 50(50.5)
7 Physical activity/ calorie expenditure 61(61.6)
Track steps 22(22.2)
Offer workout guides 31(31.3)
. . . Tracking micro-nutrients: mineral and vitamin 13(13.1)
8 Diet: micro-nutrients, water 58(58.6)
Tracking water/liquid intake 52(52.5)
n (%) = Data presented as number and percentage
Note. Total number of apps (99), these percentages are calculated based on 99 apps.
Table 4. The relationship between the food consumption apps rating out of 5 and characteristics of the apps
Rating from Rating from
4.5 or less 4.6 and above P value
n (%) n (%)
Operating System 047
i0S 21(21.2%) 20(20.2%)
Android 31(31.3%) 27(27.3%)
Age .883
Less than 4 31(31.3%) 27(27.3%)
4-8 16(16.2%) 14(14.1%)
9 and more 5(5.1%) 6(6.1%)
Main Purpose 135
Health and fitness 18(18.2%) 13(13.1%)
Calories and food tracking 14(14.1%) 23(23.2%)
Recipes and meal plans 11(11.1%) 7(7.1%)
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Weight loss 9(9.1%) | 4(4.0%)
Number of Languages .071
1-6 46(46.5%) 35(35.4%)
7 or more 6(6.1%) 12(12.1%)
Number of features 007
1-6 17(17.2%) 3(3.0%)
7-12 14(14.1%) 13(13.1%)
13-18 13(13.1%) 16(16.2%)
19 and more 8(8.1%) 15(15.2%)

n (%) = Data presented as number and percentage

4. Discussion

This scoping review was conducted to identify, evaluate,
and examine individual food consumption apps in a
systematic manner. This review is the first scooping
review for food consumption mobile apps in Saudi Arabia,
providing a comprehensive assessment of the market to
identify the most common food consumption apps and
their features. To the best of our knowledge, there are no
scoping reviews in the literature assessing food
consumption apps that were conducted in Saudi Arabia.

A total number of 99 apps were included in the review,
41 from the App store (i0S) and 58 from the Android
(Google Play). Only six applications appeared in both
systems when searching. These are; MyFitnessPal, Lose it,
Calorie Counter, Carb Manager, Cronometer - nutrition
tracker, and HealthifyMe. Some food consumption apps
are used globally, such as MyFitnessPal and Lose it, but
others are regional or local, such as: (e ¢ sba k),
Previous studies with similar aims examined a range of 23
- 51 apps [11,19], however, only one study had a larger
sample than ours (393 apps) [13]. In this review, searched
apps stores were done using nine different keywords to
identify relevant food consumption apps. The highest
number of apps appeared when searching “weight” and
“nutrition” key terms. Similarly, other studies found that
searching “weight loss” and “weight” generated the
largest number of results [13,20].

Looking at the main purpose of the apps, we found that
more than a third of apps targeted “calories and food
tracking,” followed by “health and fitness”, then “recipes
and meal plans,” and “weight loss.” However, in another
study, they looked at the purpose from a targeted health
behaviors perspective, and they found 48% of apps
targeted diet and 72% of apps targeted physical activity
[21]. Looking at Villasana et al. study, they classified the
apps’ purpose to diet and nutrition, health, education, and
physical activity. It showed 52% of apps were related to
“diet and nutrition”, 25% of apps related to “health”, 11%
of apps related to “Education”, and 12% of mobile apps
related to “Physical activity” [22]. These differences
might be due to the exclusion criteria used in this review,
excluding any App that exclusively targeted physical
activity, general health, or education. Thus, we had limited
apps for these purposes.

Looking at the number of downloads; this review
showed that more than a third of apps (Android only) were
downloaded from 10,001 to 1000,000 times. While
Villasana et al. found similar results, 29% of App
downloads were 100,000 and 30% were downloaded
1000,000 [22].

This review focused on the user’s rating as one of the
main variables. During our search in App stores, we did
not filter our search by rating. Thus, all apps that appeared
in our search, regardless of their rating were included. Yet,
most apps - regardless of their operating system - had a
high rating, 47.5 % of apps in the sample were rated 4.5 or
above out of 5, which is similar to Villasana et al. study
results, 51% of apps had a rating above 4.5 [22]. It is
notable that previous studies only included apps rated 4 or
higher [19,22].

The results indicated that most apps in the sample
offered more than one language option, such as English,
Arabic, French, German, Spanish, Portuguese, and
Japanese. The most offered languages were English and
Spanish. More than half (58.5%) of apps are available in
English, and 13.1% of apps were available in both English
and Arabic. No apps were available in Arabic only. The
majority of apps (80.6%) offered 1 to 6 languages and,
10.2% of apps offered 7 to 12 languages. another study
conducted in Saudi Arabia focused mainly on apps
offering English and Arabic languages only. They found
that out of 23 apps, 12 were only available in Arabic and 7
apps were available in English. Only 4 apps were
available in both English and Arabic [14]. Nonetheless, in
our study, we only searched using English keywords,
while Alshathri et al. used both English and Arabic
keywords, which might explain the discrepancy.

Based on the findings of this review, there is a
significant association between the application’s rating
and operating system or number of Features. For example,
it showed that 20 applications from I10S and 27
applications from Android had a rating of 4.6 and above.
Another study, looking at the rating in the App store found
that out of 23 apps, 15 apps had a rating of 4 or more, and
8 apps had a rating of less than 4 [14]. Yet, this review did
not include the Android apps.

Looking at features; this review included 32 features,
and the most common features available are; allowing the
entry of current weight measurement; calorie
counting/tracking; customized caloric requirement; and
tracking macronutrients. While another study showed that
only 14 features have been studied. Weight or energy
intake progress charts and modifiable food databases were
the most common features available, followed by barcode
scanners and online social support or networking [23].

This review has a few limitations. One of the aims of
this review that we could not fulfil is exploring the
association between ranking and the number of downloads,
iOS apps store did not provide this information. Therefore,
we could not fulfil that objective. Additionally, like other
studies, scoping reviews are at risk of bias from different
sources like the bias of assessment, and selection bias.
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Even if bias is not formally assessed, that does not mean
that bias does not exist. This study used English key
words to search App stores, future research can explore
Arabic keywords and Arabic Apps.

5. Conclusions

Despite the wide range of food consumption apps
available, most apps offer limited features and the most
common features are allowing users to enter current
weight measurements and calorie counting/tracking.
Therefore, there is a need for introducing some unique
features such as entering food by picture or barcode
scanning, food composition tables, learning from experts
and coaches, and tracking of micro-nutrients to attract
more users. In addition, we found that the number of
features had an association with apps rating. Notably, high
ratings may increase the app's visibility.so this should be
considered by app developers to add desirable features in
the future. This fact highlights the importance of matching
the desirable features with the available features and find
the gaps as an essential step to develop national food
consumption app that suitable for users in Saudi Arabia.
Future studies, could explore desirability of specific
features by users in the region.
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