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Abstract

Our purpose in this descriptive cross-sectional study was to examine the prevalence of mobile health
(mHealth) apps use, factors associated with downloading mHealth apps, and to describe characteristics
of mHealth apps use among Jordanian patients in government-sponsored outpatient clinics. A total of
182 (41.6%) of the 438 outpatients who completed questionnaires downloaded mHealth apps. Common
reasons for downloading mHealth apps included tracking physical activity, losing weight, learning exercises,
as well as monitoring, and controlling diet. More than two thirds of the users (70%) stopped using the apps
they downloaded due to loss of interest, lack of anticipated support, too time consuming, or better apps
available. The most common personal reasons for never downloading mHealth apps were lack of interest,
in good health, and the most common technical reasons included a limited data plan, lack of trust, cost, and
complexity of the apps. We also found that gender, age, weight, and educational level influenced the decision
whether to download mHealth apps or not. We have shown the potential in mHealth apps use among
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Jordanian patients is promising, and health care systems must adopt this technology as well as work through
population needs and preferences to supply it.
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Introduction

Mobile health (mHealth) is the use of medical interventions, supported by smartphone applications
(apps), to sustain medical, and public health practice.' There is a growing demand within the devel-
oping world and the Middle East for the use of smartphone technologies for health information
seeking and sharing, accessibility of health resources, and health promotion.? Specifically, there is
a demand for the use of affordable mHealth services, such as mHealth apps, to provide health edu-
cation, diagnostic treatment, data collection, remote monitoring services, emergency medical ser-
vices, and other healthcare services.>® mHealth interventions have been shown to improve health
related behaviors, including smoking cessation, weight loss, physical activity, and medication
adherence among patients in various clinical settings.*”~'* mHealth interventions may also enhance
patients’ knowledge and skills in terms of self-care along the illness trajectory.'"'? Utilizing
mHealth apps has the potential to facilitate health information access and support for patients, and
reduce patients’ illness-related burden. '

However, there are several challenges in using mHealth apps for different groups of patients,
such as older patients’ lack of familiarity with technology, and cognitive distortion due to illness or
medication taking.'*'¢ In addition to these challenges, mHealth apps might be limited in function-
ality compared to other digital platforms such as web-based health applications.' For instance,
mHealth apps could not run large health data due to the limited storage ability and low data pro-
cessing speed of smartphones.'*!”

There is limited information about prevalence, reasons, consistency or non-continuance, and
factors and challenges of mHealth apps use among patients in Jordan. Thus, our primary objective
for this study was to describe the pattern of mHealth apps use among Jordanian patients in clinical
settings. To achieve this objective, we sought to examine the prevalence of using mHealth apps
among outpatients in Jordan, and to describe the characteristics and factors associated with their
use of mHealth apps. We may take the lead to look into mHealth apps use among Jordanian outpa-
tients. Information describing mHealth apps characteristics and usage patterns among Jordanians
in outpatient settings could help policy makers and clinical decision makers to integrate mHealth
apps into health care practice in the future. Our results may also suggest a direction for future
researchers to define the requirements, usefulness, and usability of reliable mHealth apps in
Jordanian clinical settings.

Methods
Design

This is a descriptive cross-sectional study. We sought and obtained the approval for our study pro-
tocol by the research ethics committee of the concerned party.

Sample and procedure

We recruited patients from the outpatient clinics in two government-sponsored hospitals located in
the middle region of Jordan. The primary investigator contacted nurses from different clinics in



Qan’ir et al. 3

both hospitals and invited them to collect data between March and June 2018. Data collectors
identified outpatients who met the inclusion criteria for participating in the study during their clinic
visits. Inclusion criteria were (a) being 18 years of age or older, (b) able to read and speak Arabic,
(c) Jordanian citizenship, and (d) owned a smartphone, which contained the apps store.

The data collectors explained to outpatients before or after their clinical visits about the purpose
of the study, anonymity and confidentiality of participation, and ability to withdraw from the study
at any time without adverse consequences. After answering their questions and obtaining informed
consent, those who agreed to participate in the study were given approximately 1 h to complete the
questionnaire in a private area at the hospital.

We calculated the necessary sample size using G* power 3.1.7 software.!® Using a conventional
power estimate of 0.8, with alpha set at 0.05, and medium effect size, we estimated that a logistic
regression analysis with eight predictors would require a minimum sample size of 385 participants.
We recruited additional participants (n = 65) for the anticipated losses due to incomplete data.

Measurements

In addition to demographic data, we used a questionnaire derived from app-related questions that
Krebs and Duncan!® developed for U.S. mobile phone users. The questionnaire consisted of 25
items in the following domains: (1) participant’s health status and health behaviors (e.g. tobacco
use, weight, height, medical diagnoses, physical activity, and eating behaviors), (2) history of and
reasons for use/nonuse mHealth apps(s), (3) perceived effectiveness of mHealth apps, and (4) rea-
sons for stopping use. To ensure the validity of the instrument, we first asked a panel of five experts
who have experience in health care practice and research to review and revise it. The instrument
was then translated into Arabic following the World Health Organization (WHO) recommended
method.?® The process started with a professional translator converting the instrument from English
to Arabic, after which we then sent it to a second professional translator, who back-translated the
questionnaire to English to check the consistency of their reverse-translation with the English
original.

Data analysis

We used the Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM SPSS, Inc,
Chicago, IL) to conduct our analyses. We calculated descriptive statistics for all participant char-
acteristics including demographics, health status, and mHealth apps use. We used a binary logistic
regression analysis to identify predictors of downloading mHealth apps by adding the following
demographic factors of mHealth apps downloads in the final model: age, gender, Body Mass Index
(BMI), current medical diagnosis, health status, education, employment, and income. We used a p
value of less than 0.05 to determine statistical significance.

Results

Demographic and health characteristics

A total of 53.9% of the 438 participants who completed the questionnaires were female, and 60.3%
were 18 to 30 years old. Approximately half (51.4%) of participants reported a monthly income of
less than 500 Jordanian Dinner (JD) (equal to 705 US dollars, or 630 Euro), 56.8% were working
full time; and 52.5% had a bachelor’s degree or had achieved a higher education level (Table 1).
Regarding health status, a total of 58% of the participants exercised at least 15 min once a week
and approximately two thirds (66.9%) were nonsmokers. Half of the participants (50.5%) had a
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Table 1. Characteristics of the study population (n = 438).

Characteristic Freq. (%)
Gender
Female 236 (53.9)
Male 202 (46.1)
Age
=18 and <30 years 264 (60.3)
=30 and <40 years 120 (27.4)
=40 and <50 years 42 (9.6)
=50 and <60 years 8 (1.8)
=60 years 4(0.9)
Employment status
Working full-time 249 (56.8)
Working part-time 50 (11.4)
Not working 132 (30.3)
Retired 7 (1.6)
Education level
Secondary and below 70 (16.0)
College or post-secondary institute 102 (23.3)
Bachelor’s degree 230 (52.5)
Graduate degree 36 (8.2)
Household income (Jordan Dinner |D)?
Less than 500 |D 225 (51.4)
500-699 D 148 (33.8)
More than 700 |D 65 (14.8)

2l JD = 1.34 USD, or 1.26 Euro.

BMI in the normal range and the BMI of 36.5% was in the overweight range. However, 47.9% of
participants perceived themselves within a normal weight level, and 41.4% perceived themselves
as overweight. A total of 78.8% of the participants perceived their health status as very good or
excellent and 47.5% perceived their nutritional habits as very good or excellent (Table 2).

More than two thirds of participants (69.4%) had no chronic disease. The most prevalent medi-
cal diagnoses among participants with chronic diseases included gastric ulcer (9.5%), hypertension
(7.6%), depression (6.1%), hyperlipidemia (5.4%), and diabetes (4.0%).

mHealth apps use among patients

Regarding mHealth apps use, 58.4% of participants had never previously downloaded apps related
to health, while 41.6% reported that they had downloaded at least one of the mHealth apps. The
number of mHealth apps participants had downloaded ranged between 1 and 5 apps (91%); the
most frequent reasons for downloading mHealth apps were to track participants’ physical activity
(45%), to lose weight (34%), to learn exercises (25.0%), and to monitor and improve eating (24%;
Table 3).

Participants indicated that they most frequently had learned of the mHealth apps via apps stores
(74%), followed by friends/family (25.2%), web searches (19.8%), and health professionals
(19.8%). A large proportion of the sample (79.9%) reported that they would never pay anything for
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Table 2. Characteristics of health status (n = 438).

Characteristic Freq. (%)

Self-perceived health

Below average 32 (7.3)
Average 61 (13.9)
Very good 243 (55.5)
Excellent 102 (23.3)
BMI
Underweight (below 18.5) 18 (4.1)
Normal weight (18.5-24.9) 221 (50.5)
Overweight (25-29.9) 160 (36.5)
Obese (30 or greater) 39 (8.9)
Perceived weight status
About the right weight 210 (47.9)
Underweight 47 (10.7)
Overweight 181 (41.4)
Weekly exercise
| day 254 (58.0)
2 days 104 (23.7)
3-5 days 55 (12.6)
5-7 days 25 (5.8)
Perceived nutritional habits
Below average 106 (24.2)
Average 124 (28.3)
Very good 172 (39.3)
Excellent 36 (8.2)
Smoking frequency
Not at all 293 (66.9)
Someday 77 (17.6)
Everyday 68 (15.5)

BMI: body mass index.

mHealth apps, and the majority (92.5%) reported that physicians had never recommended mHealth
apps to them (Table 3).

Approximately one third of mHealth apps downloaders (32.4%) reported that they used mHealth
apps a few times a month, and 65.4% of them spent 1-10 min on days that they used mHealth apps
(Figure 1).

Among mHealth apps downloaders, 45.0% of them trusted apps to keep their data secure, 24%,
16%, and 15% reported they somewhat trusted, neither trust nor distrust, or did not trust at all the
apps to keep their data secure, respectively. Similarly, 45.1% of mHealth apps downloaders
reported that they neither trusted or distrusted mHealth apps to record their data accurately, while
others reported that they trusted (35.5%) or did not trust (21.4%) mHealth apps to record their data
accurately (Figure 2).

mHealth apps discontinuance and non-use. Among mHealth apps downloaders, 70% had discontin-
ued their use of downloaded mHealth apps. The most frequently cited reasons for participants to
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Table 3. Characteristics of mHealth apps use.

Items Response Freq. (%)
Have you ever downloaded an “app” to track Yes 182 (41.6)
anything related to your health? (n = 438) No 256 (58.4)
How many health-related smartphone apps have 1-5 apps 166 (91.0)
you used? (n = 182) 610 apps 9 (5.0)
More than || app 7 (4.0)
Reasons to use mHealth apps. (n = 182) Track activity 82 (45.0)
Watch and improve eating 44 (24.0)
Weight loss 62 (34.0)
Show/teach me exercise 46 (25.0)
Track a health measure 32 (18.0)
Track how much sleep | get 10 (5.0)
Reasons for not using mHealth apps. (n = 256)* Not interested in mHealth 233 (91.0)
Cost too much to buy 197 (77.0)
Use too much of my data plan 205 (80.0)
Don’t trust to collect my data 204 (79.6)
Don’t need one 210 (82.0)
Too complicated to use 204 (76.6)
To what extent do you think mHealth apps have Didn’t help at all 41 (22.5)
improved your health? (n = 182) Just a little bit improved 63 (34.6)
Somewhat improved 68 (37.4)
Very much improved 10 (5.5)
Are there any mHealth apps you downloaded Yes 127 (70.0)
and no longer use? (n = 182) No 55 (30.0)
Reasons do you no longer use them? (check all Take too much time to enter data 31 (24.4)
that apply) (n = 127)? Lost interest 41 (32.3)
Do not help me as | wanted 41 (32.3)
Found better apps 21 (16.5)
Has a doctor ever recommended you use Yes 33 (7.5)
mHealth apps? (n = 438) No 405 (92.5)

*Multiple response question.

discontinue the use of their mHealth apps included a loss of interest (33%), the apps did not pro-
vide anticipated support (33%), data entry took too much time (24.4%), or they had found better
apps (16.5%).0f the participants who had never downloaded an mHealth app (n = 256/438), their
most reported reasons for not downloading mHealth apps included a lack of interest (91%), their
state of health (82%), that apps consumed too much of their data plan (80%), a lack of trust in
apps to collect data (79.6%), expense of the apps (77%), and complexity of the apps (76.6%). See
Table 3.

mHealth apps preference and perspective. Those participants who had downloaded one or more
mHealth apps reported that mHealth apps improved their health at varying levels: 37.4% reported
that they fairly improved, 34.6% reported some improvement, and 22.5% reported no improve-
ment (Table 3).

In terms of using mHealth apps to send messages to doctors, participants either indicated that
they were not very interested at all (48.1%), very interested (22.4%), or had a little interest (25.8%).
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How often do you logon to themHealthapp How many minutes do you spend using mHealth apps
that you use the most often? on days that you use them?

Once or more a

o

n=182 =182

Figure |. Frequency and duration of using mHealth apps (n = 182).

45.0
Trust mHealth apps to keep data safe 16.0
and secure 24.0
15.0
33,5
Trust mHealth apps to record data 45.1
accurately 12.1
9.3

Percent of participants % (n=182) 0 5 10 15 20 25 30 35 40 45 50

W Trust = Neither trust nor distrust Somewhat distrust Don't trust them at all

Figure 2. Percent of mHealth apps downloaders trust mHealth apps to record data safely and accurately
(n = 182).

Similarly, 53.2%, 20.3%, and 23.3% of participants reported that they were either not very inter-
ested at all, very interested, or a little interested (respectively) in using mHealth apps to make
appointments with their doctors. Lastly, 48.2%, 21.9%, and 25.3% of participants reported that
they were not very interested at all, very interested, or a little interested in using mHealth apps
(respectively) to look at their medical records (Figure 3).
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R 224

Interested in using mHealth apps to 25.8
write to doctors - 48.1
S P 203
Interested in using mHealth apps to 23.3
make appointments with doctors - 53.2

| R

Interested in using mHealth apps to 253
look at medical records i 48.2
Percent of participants % (n=438) 0 10 20 30 40 50 60
M Very interested Just a little interested Not interested at all | already use this

Figure 3. Percent of participants interested in using mHealth apps to communicate with doctors and
healthcare system (n = 438).

Factors associated with mHealth apps downloads

We performed binary logistic regressions to predict the effects of gender, age, educational level,
employment status, house income, BMI, perceived health status, and chronic disease (one at a
time) on the likelihood that participants would have downloaded mHealth apps. We added varia-
bles with statistically significant results from the first set of models to a final binary logistic regres-
sion model. As dummy variables (used to express a nominal variable by a series of dichotomous
variables that each compared one category to the reference) indicated that statistical significance
across dichotomous variables of the same nominal variable was inconsistent, we created new
binary dummy variables (one dichotomous variable) to represent BMI, educational level, and age.
The logistic regression model was statistically significant, y2 (20) = 37.512, p < 0.010. The model
explained 12.0% (Nagelkerke R?) of the variance in downloading mHealth apps and correctly clas-
sified 63.1% of cases. Sensitivity was 43.3%, specificity was 77.6%, positive predictive value was
58.33% and negative predictive value was 65.3%. The model indicated that only four predictor
variables were statistically significant: age group (p = 0.002), gender (p = 0.029), education (p =
0.022), and BMI (p = 0.015; Table 4). Results of the binary logistic regression indicated that men
were less likely than women to download mHealth apps (odds ratio (OR): 0.622, confidence inter-
val (CI): 0.405-0.953). People who were less than 40 years old were more likely (OR: 3.571, CI:
1.623-7.857) to download mHealth apps than were participants of 40 years old and above.
Participants of normal BMI and above average BMI were more likely to download mHealth apps
than underweight BMI participants (OR: 5.095, CI: 1.368-18.98). Participants who continued
post-secondary school education were more likely to download mHealth apps than participants of
secondary school or below educational level (OR: 2.155, CI: 1.115-4.167).

Discussion

Approximately 7-28% of adults with different chronic conditions, and 38.9% of adults without a
chronic condition in the United States reported that they used one to five mHealth apps.?! Another
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Table 4. Multivariate correlation with downloading mHealth apps.

Items B S.E. Wald p OR 95% Cl for OR

Lower  Upper

Age
40 years or younger versus 1.273  0.402 10.004 0.002**  3.571 1.623 7.857
above 40 years of age
Gender
Male versus female -476 0218 4.756  0.029* 0.622 0.405 0.953
BMI
Normal level and above 1.628 0.671 5.889 0.015* 5.095 1.368 18.980
versus underweight
Diagnosis
Diagnosed with chronic 0.157 0.238 0.436 0.509 1.170 0.734 1.864
disease versus no disease
Health status (reference: very good)

Excellent -0.121  0.265 0.209 0.647 0.886 0.527 1.488

Average -0.034 0.329 0011 0918 0.967 0.507 1.844

Below the average 0.374 0.449 0.692 0.405 1.453 0.602 3.505
Education

Post-secondary education 0.768 0.336 5213 0.022* 2.155 I.115 4.167

or higher versus secondary
education or below
Employment (reference: full time)

Retired 0.356 0.976 0.133 0.715 1.428 0.211 9.681

No working 0.009 0.379 0.001  0.98l 1.009 0.480 2.121

Part-time -0.573 0.380 2270 0.132 0.564 0.268 1.188
Income (reference: less 500 JD)

500-700 0.056 0.257 0.047 0.828 1.057 0.639 1.749

More than 700 0.302 0.458 0.435 0.510 1.352 0.551 3317
Constant -3.315 0.845 15.399 0.000 0.036

B: the B coefficient; Cl: confidence interval; R: odds ratio; S.E.: standard error.
*Significant at 0.05 level. **Significant at 0.0 level.

study from the Middle East Region indicated that 34.6% of Egyptian patients were using mHealth
apps.?? We found a relatively higher rate (41.6%) of mHealth apps use among Jordanian patients
than American and Egyptian patients. Our findings were consistent with those of another survey in
the United States which indicated that most participants downloaded fewer than five mHealth
apps, and used their mHealth apps only a few times a week for less than 10 min.'” We also found
that most participants used their mHealth apps to control their physical activity and eating behav-
iors, which was consistent with the intention of other American, Egyptian, and German popula-
tions surveyed.!?22-24

Our findings were consistent with the results of Robbins et al.,! who examined perceptions of
mHealth apps among American people living with or without chronic conditions. Robbins et al.
found that approximately one-third of participants reported that mHealth apps could improve
health. Another survey in the United States indicated more confident outcomes and suggested that
approximately two-thirds of mHealth users reported the usefulness of mHealth apps in achieving
health behavior goals.?
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In the developing world, the main factors predicting mHealth apps use among patients were
poor access to healthcare, limited primary health care services, a limited healthcare workforce,
limited health education programs, and sub-standard healthcare quality.?*?’” However, our findings
showed some challenges in downloading mHealth apps among patients in the public health sector
in Jordan. Most participants who had not downloaded mHealth apps reported that they were unin-
terested, they did not need mHealth apps, or they found mHealth apps costly and too consuming of
their data plans. These findings contradicted our expectations that mHealth apps act as available
tools to accessible health care resources in Jordan, but many network and financial challenges can
reduce their effectiveness. Policy makers and clinical decision makers should consider the signifi-
cance of these barriers in planning to develop and integrate mHealth in health care systems based
on population needs and community resources.

Patients may not want some of their personal and health condition data to be available in the
public domain.?® Keeping data safe and secure in health care practice is highly important because
of the sensitive nature of patients’ records,?’ thus these data should be kept secure and confiden-
tial to maintain privacy.’’ Our findings addressed the security and privacy of the personal data as
an important challenge, since only about one-third of our participants trusted mHealth apps to
keep their records safe and secure. Future plans to encourage patients to engage in mHealth apps
use in Jordan should consider how to enhance people’s trust that their information can be kept
secure.

mHealth apps can help improve patients’ relationship with their healthcare providers and health
care systems by facilitating effective communication.?! mHealth apps are considered respected
channels of communication in developing countries and serve to effectively complement conven-
tional communication strategies between individuals and healthcare providers or system.?’ Patients
can communicate with healthcare providers or systems through mHealth apps to request medical
consultations and information about their health conditions, make an appointment, and view their
medical records.?>?"* In Jordan, there are specific cultural values concerning the interaction of
females and males. mHealth can be a convenient tool to support Jordanian people without compro-
mising their values. Thus, women can use apps to contact their healthcare providers without pre-
senting in the clinic.?® However, our findings showed that using mHealth apps for communication
with healthcare providers and the healthcare system is in its infancy and that Jordanians are less
inclined to use mHealth apps for communication compared to people in other worldwide regions.
Two-thirds of the U.S. population is interested in using mHealth apps to make appointments, com-
municate with their doctors, and view their medical records,!® whereas less than half of the patients
in our study were interested in mHealth apps as a communication pathway for medical benefits.

Healthcare providers could accelerate the adoption of new health technologies to improve
patient engagement in health management thereby encouraging their patients toward improved
health outcomes.>* Our findings indicated that <7.5% of physicians in outpatient clinics recom-
mended that their patients use mHealth apps. This result contradicts a report from the literature
indicating that more than a third of United States physicians recommended apps to patients.**
Health care providers could encourage people with constricted health access and resources to use
mHealth apps to decrease the gap to access health care among Jordanian patients. However, health-
care providers would need to standardize their apps recommendation, and selection of mHealth
apps to ensure utility, safety, and impact.’*

Our findings provided evidence that BMI, education, age, and gender differences influenced the
download of mHealth apps among patients in Jordan. Our findings here were similar to surveys
from the United States indicating that people who are more likely to download mHealth apps
tended to be younger, more educated, and have a higher BMI.!*?* However, the results of another
population-based survey in Germany contradicted our findings and showed that gender, education,
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and BMI were not significant predictor variables of downloading mHealth apps.?* The educational
level appears to be more important than other factors representing socioeconomic status such as
income and race.?* Educational differences may reflect skills and confidence with the use of tech-
nology and possibly social norms relevant to perceived value.>* Regarding the age differences,
older individuals are slower to accept any new technology compared to younger individuals.'® For
that reason, purposeful training in technology can increase older users’ acceptance of mHealth apps
in Jordan. The reasons for gender and BMI differences are less clear, but may reflect differences in
health-seeking behavior and interest in healthy lifestyle practice.?* We also found no difference in
mHealth apps download between participants with or without chronic disease, which differs from
Ernsting and colleagues’ survey results indicating that individuals diagnosed with chronic condi-
tions were more likely to download mHealth apps compared to individuals without chronic
conditions.

Limitations

In terms of limitations, our sample was skewed toward younger and low poverty level patients. A
more generalized sample across age and income would likely have yielded different results as pat-
terns of use and preference are likely to be different in older or under low poverty level popula-
tions. One example of sampling bias is that we surveyed patients in outpatient clinics and failed to
approach inpatient settings. As well, outpatients without chronic illness represented more than two
thirds of the sample. Furthermore, we conducted our study in the mid region cities of Jordan where
other regions and rural areas were not represented; thus, our sample did not represent patients
across Jordan. As well, we did not include patients from private, university, and military hospitals
in or survey. Thus, our results are limited and may not capture all potential uses or types of mHealth
apps. It would be challenging to address the diverse uses and types of mHealth apps. It should be
also noticed that “mHealth apps download” and “mHealth apps use” were convergent terms in our
study context. We employed the term “download” to describe the actual behavior being conducted
(downloading mHealth apps) and then describe the pattern of use and how participants engaged
with mHealth apps.

Future research

Our study shed light on the prevalence of using mHealth apps among outpatients in Jordan, and
described the characteristics and factors associated with their use of mHealth apps. Further research
should be conducted to investigate additional reasons for using mHealth apps, such as managing
symptoms, managing medication, or tracking blood results. To achieve this goal, researchers
should address the limitations in their measurement tools to thoroughly identify the reasons for
using mHealth apps among outpatients in Jordanian governmental hospitals.”! As well, future
research should include a qualitative design and usability testing to ensure the mHealth apps meet
the expectations and needs of outpatients in Jordan and further define the requirements of authentic
mHealth apps.>” We found gender, age, weight, and education level were associated with level of
mHealth apps use among Jordanian outpatients. Specifically, previous studies have indicated that
mHealth apps use is different across age groups and genders.!**® Researchers need to explore the
potential age and gender differences in mHealth apps use and the reasons for these differences. For
future research, the effects of mHealth apps use on health outcomes of Jordanian outpatients should
be analyzed using longitudinal or experimental research designs. We did not report whether and
how the mHealth apps usage frequency or duration improved health outcomes. Future researchers
need to examine rigorously whether and how the effects of mHealth apps on health outcomes vary
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by usage frequency and duration. Maintaining mHealth apps use over time during future studies is
a major moderator of mHealth apps effectiveness and is likely to influence participants’ long-term
health outcomes.’” We have shown that the majority of participants had discontinued their use of
downloaded mHealth apps. In addition to the growing concerns about barriers to continuous
mHealth apps use among outpatients and how to overcome these barriers, researchers have com-
mented on the importance of developing assessment tools to explore the facilitators for and barriers
against maintaining mHealth engagement.3>*° Future researchers, thus, should not only consider
the influence of the mHealth apps on participants’ health but also monitor, analyze, and report
mHealth apps use by participants. We also demonstrated that the vast majority of participants
reported that physicians had never recommended the use of the mHealth apps to them. Further
evidence is also needed to understand health professionals’ attitude toward and their lack of interest
in mHealth apps use among their outpatients.

Conclusion

The use of mHealth apps among Jordanian patients is promising and the potential in mHealth apps
is great. Health care systems in Jordan should adopt this technology and work through population
needs, preferences, and characteristics, as well as the health system barriers to integrate the mHealth
services in health care management plans. Moreover, mHealth apps developers should consider
patients’ concerns (e.g. cost, data plan, and privacy) to increase mHealth adoption.
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