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Abstract: Mobile health (mHealth) has emerged as a substantial segment of eHealth. Herein, we
conducted a cross-sectional study to investigate mHealth app barriers, usability, and personalization
in Egypt and Saudi Arabia. We used a Google survey to recruit participants from both countries
between the 15th of September and the 15th of October 2022. Among 299 participants (247 from
Egypt and 52 from Saudi Arabia), aged ≥ 18 years, 27.4% reported mHealth app use. In the age-, sex-,
and country-adjusted regression models, age > 25 years: OR (95% CI) = 1.98 (1.11, 3.54), residing in
Saudi Arabia: OR (95% CI) = 4.33 (2.22, 8.48), and physical activity: OR (95% CI) = 2.53 (1.44, 4.44)
were associated with mHealth app use. The main mHealth app purposes were lifestyle promotion
(35.4%), diet and nutrition (30.5%), and administrative services (13.4%). On a scale from 20 to 100,
mHealth app usability scores were 46.3% (20–40), 7.3% (41–60), 31.7% (61–80), and 14.7% (81–100).
According to 93.9% of users, mHealth app features were modifiable to meet personal health goals,
while 37% stated that mHealth apps helped them set new personal health goals. In conclusion, age,
residing in Saudi Arabia (compared to Egypt), and physical activity were positively associated with
mHealth app use. mHealth app feature personalization and helping users set new personal health
goals were largely reported, suggesting that mHealth has the potential to help put personalized
healthcare into practice.

Keywords: mHealth; eHealth; barriers; usability; personalization

1. Introduction

Per the World Health Organization’s Global Observatory for eHealth, mobile health
(mHealth) is defined as medical and public health practices supported by mobile de-
vices [1]. Alongside the extending internet coverage and increasing smartphone ownership
in developed and developing countries, mHealth has emerged as a significant element of
eHealth [1,2]. The COVID-19 pandemic has highlighted the mHealth role and made it more
integrated into healthcare [3–5].

mHealth poses several well-documented advantages such as minimizing the spread
of infection, saving time, convenience, and cost-effectiveness, yet its usability remains
controversial, especially among people who are not familiar with mobile apps [6–8]. On
the other hand, the medical practice has been shifting from a traditional approach based on
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population-derived guidelines to a personalized paradigm providing tailored preventive
and therapeutic strategies according to the individual’s lifestyle, medical condition, and
genetic profile [9]. mHealth is suggested to enhance this shift [10]. Still, involving mHealth
in healthcare systems faces many sociocultural, medicolegal, ethical, technical, and financial
barriers, especially in developing countries [6–8].

Egypt and Saudi Arabia have been witnessing a digital transformation in the health-
care section with increasing reliance on mHealth apps to improve healthcare access, patient
communication and monitoring, treatment adherence, and health education [11–17]. How-
ever, a few studies investigated mHealth app use in both countries [11,12,18–20]. Most of
these studies assessed eHealth or telemedicine in general rather than mHealth, did not
use validated tools to measure usability, and did not investigate whether eHealth forms
could serve the transformation into personalized healthcare. Therefore, we conducted this
study to investigate factors associated with mHealth app use in Egypt and Saudi Arabia
and assess its usability and personalization.

2. Methods
2.1. Participants

In this cross-sectional study, we included people residing in Egypt or Saudi Arabia
who were aged ≥ 18 years old. First, we created a Google survey and uploaded the survey
link to several social network groups hosting Egyptian and Saudi people. Social network
use is widespread in both countries [21,22]. Then, we asked eligible people to fill out the
online survey and send the survey link to their friends and relatives. The responses were
collected between the 15th of September and the 15th of October 2022.

We calculated the sample size using the Epi-Info version 7 StatCalc, which is available
from the Centers for Disease Control (CDC) and the WHO. The prevalence of mHealth app
use is not precisely known in both countries. However, a recent study estimated that 23.8%
of healthcare workers in Egypt were using mHealth during the COVID-19 pandemic [12].
Eventually, we applied the following criteria for sample size calculation: confidence level
(95%), a margin of error (5%), and mHealth app use prevalence (25%). The minimum
number of necessary samples to meet the desired statistical constraints was 289.

2.2. Data Collection

We designed a questionnaire composed of 3 sections for data collection.

2.2.1. Section I

It included a detailed explanation of the study objectives, steps, and eligibility criteria.
Participants who approved the study conditions were transferred to the next section(s).

2.2.2. Section II

It included questions about the sociodemographic characteristics of participants in-
cluding age (years), sex, country (Egypt or Saudi Arabia), residence (urban or rural), social
status (single/others or married), job (student [medical field or non-medical field], worker
[medical field or non-medical field], or house maker), income (sufficient, hardly sufficient,
or insufficient), smoking behavior (never, former, or current), physical activity (yes or no),
having a chronic disease (yes [and mention] or no), internet use (hours/day), and mHealth
app use (yes or no). Participants who reported mHealth app use were transferred to the
following section.

2.2.3. Section III

Since many mHealth app users were using >1 mHealth app, section III included
questions related to the most used mHealth app only. We divided this section into 3 parts:
section III-1 (purposes): It assessed the purposes of mHealth apps (administrative services
such as medical reservations and vaccination appointments and certificates; lifestyle pro-
motion not including nutrition and diet; healthy nutrition and die; or others [and mention]);
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Section III-2 (usability): It included the mHealth App Usability Questionnaire (MAUQ),
which consisted of 5 items assessing ease of use, 7 items assessing interface and satisfaction,
and 6 items assessing usefulness. Participants had to decide how much each item applied
to them on a Likert scale from 1 to 5, where 1 referred to “strongly disagree”, 2 “agree”,
3 “neutral”, 4 “agree”, and 5 “strongly agree”. The scores were translated to a scale from
20 to 100, and higher scores indicated higher usability. The Cronbach alpha value of the
entire questionnaire per the original questionnaire was 0.914 [23] and the corresponding
value in the current study was even higher, indicating a strong internal consistency; and
Section III-3 (personalization): It included a question assessing participants’ opinions on
whether the features of mHealth apps could be modified to meet personal health goals (yes
or no) and a question assessing whether mHealth apps could help them set new personal
health goals (strongly disagree, disagree, neutral, agree, and strongly agree).

We programmed the Google survey to make all questions mandatory. Before distribut-
ing the questionnaire, the research team checked its face and content validity while the
questionnaire understandability was examined on a pilot of 10 participants. At the end
of the survey period, 317 responses were received, yet we excluded 18 responses for not
meeting our eligibility criteria, leaving 299 responses for analysis.

2.3. Statistical Analyses

We used logistic regression analyses to calculate the odds ratios (ORs) with 95%
confidence intervals (CIs) of different sociodemographic factors for mHealth app use. The
results were adjusted for age, sex, and country. We displayed the usability scores (20–40,
41–60, 61–80, and 81–100) and the response to the statement of setting new personal health
goals using bar charts, purposes and feature personalization using pie charts, and the
association between usability scores and setting new personal health goals using box plots.
The t-test was applied to compute the usability scores by sociodemographic characteristics
and the one-way ANOVA with the Bonferroni post hoc correction to compare the usability
scores across different responses to the statement of setting personal health goals. We used
the Statistical Package for Social Science (SPSS) released in 2013 (IBM SPSS Statistics for
Windows, Version 22.0, IBM Corporation, Armonk, NY, USA) for data analysis.

3. Results

Among the 299 participants (aged 29.8 ± 11.6 years), 59.9% were women, 82.6% were
residing in Egypt (17.4% in Saudi Arabia), 42.1% were university students, and 27.4%
reported mHealth app use (Table 1).

Table 1. Sociodemographic characteristics of participants (n = 299).

Characteristics Frequency (%)

Age (years)
18–25 144 (48.2)

>25 155 (51.8)

Sex
Women 179 (59.9)

Men 120 (40.1)

Country
Egypt 247 (82.6)

Saudi Arabia 52 (17.4)

Residence
Rural 87 (29.1)

Urban 212 (70.9)

Social status
Single 171 (49.2)

Married 152 (50.8)
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Table 1. Cont.

Characteristics Frequency (%)

Education
University or higher 295 (98.7)

Elementary 4 (1.3)

Job
Student 126 (42.1)

Worker/House maker 173 (57.9)

Income
Hardly sufficient/Insufficient 152 (50.8)

Sufficient 147 (49.2)

Smoking
No 277 (92.6)

Yes 22 (7.4)

Physical activity
No 192 (64.2)

Yes 107 (35.8)

Chronic diseases
No 226 (75.6)

Yes 73 (24.4)

Internet use (h/day)
1–3 67 (22.4)

>3 232 (77.6)

mHealth app use
No 217 (72.6)

Yes 82 (27.4)
Mean ± Sd (range) of age = 29.8 ± 11.6 (18–72) years and internet use = 5.8 ± 2.9 (1–12) h/day.

In the unadjusted regression model, age > 25 years: OR (95% CI) = 2.77 (1.61, 4.76),
residing in Saudi Arabia: 5.67 (3.01, 10.69), living in an urban area: 3.08 (1.57, 6.04), being
a worker or house maker: 1.83 (1.10, 3.06), having sufficient income: 2.96 (1.67, 5.24), and
practicing physical activity: 2.23 (1.32, 3.76) were associated with higher odds of mHealth
app use. After adjustment for age, sex, and country, the positive associations remained
significant only in age > 25 years: 1.98 (1.11, 3.54), residing in Saudi Arabia: 4.33 (2.22, 8.48),
and physical activity: 2.53 (1.44, 4.44) (Table 2).

Table 2. Factors associated with mHealth app use.

Factors Users% Non-Users% Model I
OR (95% CI)

Model II
OR (95% CI)

Age (years) * 18–25 30.5 54.8 Ref Ref

>25 69.5 45.2 2.77 (1.61, 4.76) 1.98 (1.11, 3.54)

Sex
Women 53.7 62.2 Ref Ref

Men 46.3 37.8 1.42 (0.85, 2.38) 1.22 (0.70, 2.12)

Country Egypt 62.2 90.3 Ref Ref

Saudi Arabia 37.8 9.7 5.67 (3.01, 10.69) 4.33 (2.22, 8.48)

Residence
Rural 14.6 34.6 Ref Ref

Urban 85.5 65.4 3.08 (1.57, 6.04) 1.71 (0.80, 3.64)

Social status
Single 46.3 61.3 Ref Ref

Married 53.7 38.7 1.83 (1.10, 3.06) 1.01 (0.48, 2.15)

Job
Student 24.4 48.8 Ref Ref

Worker/House maker 75.6 51.2 2.96 (1.67, 5.24) 1.55 (0.59, 4.10)
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Table 2. Cont.

Factors Users% Non-Users% Model I
OR (95% CI)

Model II
OR (95% CI)

Income
Hardly sufficient/Insufficient 36.6 56.2 Ref Ref

Sufficient 63.4 43.8 2.23 (1.32, 3.76) 1.63 (0.93, 2.86)

Smoking No 78.8 94.5 Ref Ref

Yes 12.2 5.5 2.37 (0.98, 5.73) 1.28 (0.45, 3.65)

Physical activity No 48.8 70.0 Ref Ref

Yes 51.2 30.0 2.46 (1.46, 4.14) 2.53 (1.44, 4.44)

Chronic diseases
No 73.2 76.5 Ref Ref

Yes 26.8 23.5 1.19 (0.67, 2.13) 1.06 (0.56, 1.99)

Internet use
(hours/day) **

1–3 19.5 23.5 Ref Ref

> 3 80.5 76.5 1.27 (0.68, 2.38) 1.35 (0.68, 2.71)

Model I: Unadjusted. Model II: Adjusted for age, sex, and country. * OR (95% CI) per 1-year increase in age: 1.032
(1.010, 1.054) in the unadjusted model and 1.019 (0.995, 1.043) in the model adjusted for sex and country. ** OR
(95% CI) per 1-h/day increase in internet use: 1.079 (0.991, 1.175) in the unadjusted model and 1.058 (0.959, 1.168)
in the model adjusted for, age, sex, and country. Bold: Statistically significant.

Among mHealth app users (n = 82), the main purposes of mHealth apps were admin-
istrative services (13.4%), lifestyle promotion (35.4%), nutrition and diet (30.5%), and others
(20.7%) (Figure 1). On a scale from 20 to 100, the usability scores of mHealth apps were
46.3% (20–40), 7.3% (41–60), 31.7% (61–80), and 14.7% (81–100) (Figure 2). mHealth app
users who reported sufficient income, smoking, and having chronic diseases had higher
usability scores (p-values < 0.05) (Table 3). Most mHealth app users (93.9%) reported that
their features could be modified to meet personal health goals (Figure 3). More than a third
of participants (37.0%) agreed with the statement suggesting that mHealth apps helped
them set new personal health goals while 32.0% disagreed with this statement (Figure 4).
The usability scores (mean ± Sd) varied across different responses to the previous state-
ment: disagree 45.5 ± 29.0, neutral: 48.8 ± 26.2, and agree: 62.0 ± 27.0 (p-values: disagree
vs. neutral = 0.999, neutral vs. agree = 0.230, and disagree vs. agree = 0.081) (Figure 5).

Figure 1. Main purposes of mHealth apps.
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Figure 2. Usability of mHealth apps on a scale from 20 to 100.

Table 3. Factors associated with mHealth app usability among mHealth app users (n = 82).

Factors Usability
Mean ± Sd p-Value

Age (years)
18–25 51.5 ± 29.1

0.812
>25 53.1 ± 27.8

Sex
Women 48.2 ± 26.7

0.126
Men 57.7 ± 29.0

Country
Egypt 49.0 ± 27.3

0.133
Saudi Arabia 58.6 ± 28.6

Residence
Rural 38.4 ± 20.0

0.058
Urban 55.0 ± 28.6

Social status
Single 53.5 ± 29.0

0.784
Married 51.8 ± 27.5

Job
Student 55.8 ± 30.1

0.561
Worker/House maker 51.6 ± 27.5

Income
Hardly

sufficient/Insufficient 39.7 ± 24.8
0.001

Sufficient 60.0 ± 27.3

Smoking
No 50.2 ± 27.4

0.035
Yes 70.0 ± 27.4

Physical activity
No 57.3 ± 28.4

0.135
Yes 48.1 ± 27.2

Chronic diseases
No 48.6 ± 27.5

0.030
Yes 63.6 ± 27.0

Internet use (h/day)
1–3 43.3 ± 28.2

0.139
> 3 54.8 ± 27.7

Bold: Statistically significant.
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Figure 3. The ability to modify the features of mHealth apps to meet personal health goals.

Figure 4. The ability of mHealth apps to help users set personal health goals that they were not able
to do.
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Figure 5. The association between usability scores and setting personal health goals among mHealth
app users. Using one-way ANOVA with the Bonferroni post hoc correction, the p-values were as
follows: disagree vs. neutral = 0.999, neutral vs. agree = 0.230, and disagree vs. agree = 0.081).

4. Discussion

The growing field of mHealth with its technological advancements could help improve
healthcare and promote a healthy lifestyle. This study investigated barriers to mHealth
app use in a nonrandom cohort from Egypt and Saudi Arabia and described mHealth app
usability and personalization.

Our results indicated that participants who were >25 years, residing in Saudi Arabia
(compared to Egypt), and practicing physical activity were more likely to use mHealth apps.
The positive association between age and mHealth app use could reflect the increasing
need for lifestyle modification with age. However, it could be explained by the fact that
many mHealth apps are not completely free and younger participants who were typically
university students did not have enough money to pay for these apps or upgrade their
features. Besides, the higher mHealth app use among participants residing in Saudi Arabia
may indicate the rapid digitalization of the country’s healthcare system [16–18]. In line
with our results, the association between mHealth apps and promoting physical activity
was heavily described in the literature [24]. A meta-analysis of 118 randomized controlled
trials showed that mHealth interventions could foster increases in physical activity, and
their effects could be maintained for a long time [25].

However, less than half of the mHealth app users in our study reported adequate
usability scores. This finding highlights the need for developing easier to use mHealth apps
in Egypt and Saudi Arabia. In a recent study including 318 participants from Saudi Arabia,
inability to recover from mistakes, inconsistency in navigation, and lack of all necessary
functions were the main complaints while using mHealth apps [20]. We could also detect
a positive association between sufficient income and higher usability scores that could
be explained by the possibly better education among participants with sufficient income,
which made it easier for them to use mHealth apps. In addition, richer participants might
have been more able to buy smartphones with better features and pay for mHealth apps
with higher usability.

While most participants reported that the features of mHealth apps were modifiable
to meet personal health goals, only a third of them stated that mHealth apps helped them
set personal health goals. However, these findings give the impression that participants
believed mHealth apps could help them personalize health goals. We also noted that
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setting new personal health goals using mHealth apps was positively associated, however,
statistically insignificant, with usability scores. This means that participants who found
mHealth apps easier to use were able to make the best use of mHealth apps in terms of
setting new personal health goals. Therefore, the possible link between mHealth usability
and personalization should be considered while updating or developing mHealth apps.
Of note, the role of mHealth apps in the transformation from traditional to personalized
medicine was barely described [10,26]; therefore, more research is needed to understand the
perceptions of healthcare providers and patients and investigate the technical, legislative,
ethical, and sociocultural factors related to this role.

Although our study investigated many factors related to mHealth app use among
underrepresented populations, several limitations should be addressed. First, we used a
non-probability snowball sampling approach to recruit participants, which undermined
the representativeness of our study population. It could be speculated that mHealth app
users were more motivated to participate in this study. Additionally, the online data
collection could be accompanied by non-response bias as non-respondents might have
carried different characteristics than respondents [27]. To minimize this bias, we did not
ask participants to unveil their identities. We also forwarded the survey link via different
social networks to access Egyptian and Saudi people from different social backgrounds.
Still, it was obvious that our study population had a higher educational level and better
lifestyle behaviors (low smoking and high physical activity prevalence) than the overall
population in both countries. Second, because of the limited number of mHealth app users,
we were not able to perform multivariable-adjusted regressions investigating associations
with mHealth app usability scores, so we performed t-tests instead. For the same reason,
we could not study factors related to feature personalization or setting new personal health
goals and provided simple descriptions instead. Third, since many mHealth app users were
using > 1 mHealth app, we asked them only to report the usability and personalization of
the most used mHealth app. mHealth apps may differ in terms of purposes and usability,
suggesting bias. Fourth, due to the cross-sectional design of this study, we could not assign
a temporal association between mHealth app use and physical activity. On the one hand,
mHealth apps might have encouraged users to engage in physical activity. On the other
hand, physically active people might have used mHealth apps to promote their practice.
Fifth, the observational nature of this study could hide confounders.

In conclusion, age, residing in Saudi Arabia (compared to Egypt), and physical activity
were positively associated with mHealth app use. Although the reported usability scores
were not high, mHealth apps showed a recognizable potential for feature personalization
and helping users set new personal health goals. Still, larger studies with prospective
designs are needed to confirm our findings and investigate in-depth factors related to
mHealth app personalization. Since many sociocultural factors related to mHealth use
barriers and personalization are difficult to be assessed using simple questionnaires or
scales, especially in conservative societies, future qualitative studies are warranted. It
was suggested that improving the telemedicine infrastructure by optimizing the medical
datasets and improving remote medicine dataset transmission and processing may facilitate
mHealth use [28]. We believe that mHealth apps could improve healthcare delivery in
Egypt and Saudi Arabia; however, barriers to mHealth app use and factors hindering its
usability should be managed before applying mHealth on a widescale.
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