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Abstract

Background In this study, we aimed to describe patient characteristics and medication adherence among medica-
tion access mobile application users and nonusers.

Methods This was a cross-sectional study of a randomly selected sample of patients who refilled their medications
either through the mobile application’'MNG-HA Care’or by phone call to a government-funded multispecialty hospi-
tal in Riyadh, Saudi Arabia. Data were collected through an online survey and filed either via WhatsApp or by phone
call. Medication adherence was assessed using the five-item Medication Adherence Report Scale (MARS-5).

Results A total of 280 respondents were recruited, and their mean age was 48.8 years (standard deviation (SD):

17.8). More than 75% of application users and nonusers were younger (18-64 years) and lived in urban areas, 58%
were male, 37.5% held a bachelor’s degree, and 40% were unemployed. The number of respondents who accessed
the mobile application (mobile application users) was 212, and 64.2% of them were adherent to their medications.
Sixty-eight of the respondents used a phone call for refills (mobile application nonusers), and 77.9% of them were
adherent to their medications. The most common self-reported reasons for using the application were to book

an appointment and to request a medication refill. The most common self-reported reasons for not using the applica-
tion were respondents’lack of knowledge about the availability of the application and preference for speaking directly
to the health care provider. Adjusted multivariate logistic regression analysis revealed that medication adherence

was not associated with application use (Odds Ratio (OR): 0.65; 95% Cl: 0.33-1.29). However, male patients had signifi-
cantly higher adherence than females (OR 2.68,95% Cl 1.31 to 5.51), and employed patients had significantly lower
adherence than unemployed patients (OR 0.37,95% CI 0.17 to 0.81).

Conclusions Providing patients with access to their medication list through a mobile application alone did not sig-
nificantly impact medication adherence. Further research is needed to explore the potential benefits of incorporating
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additional features, such as medication instructions and reminders within mobile applications, to improve medication

adherence.

Keywords Patient access, MARS-5, Medication Adherence Report Scale, Medication adherence, Medication list,

Mobile health care application

Background

Medication adherence is crucial for patients, as it
ensures that they follow the prescribed medication dos-
ing regimen accurately, including the timing, dosing, and
intervals [1]. Nonadherence to medications has been
associated with higher morbidity and mortality rates,
as well as increasing health care costs [2, 3]. To evalu-
ate medication adherence effectively, the National Insti-
tutes of Health (NIH) Adherence Network expert panel
(2011) recommended the use of validated measures [4].
Some commonly used validated scales for medication
adherence include the Morisky Medication Adherence
Scale (MMAS), the General Medication Adherence Scale
(GMAS) [5, 6], the Medication Adherence Report Scale
(MARS) [7], and the Medication Adherence Rating Scale
(MARS) [8]. However, despite the availability of these
scales, adherence to medications remains a challenge,
with reports indicating poor or unsatisfactory levels of
adherence [9, 10].

In recent years, the accessibility of centralized medical
record information has significantly improved through
electronic health records (EHRs) [11]. This development
presents an opportunity to enhance the quality of care
and improve patient health outcomes by facilitating the
flow of information between patients and health care
professionals [12-16]. Patient portals and mobile appli-
cations have gained popularity as information technol-
ogy platforms that provide patients with online access to
their own medical records and foster engagement with
their health care providers [17, 18]. In Saudi Arabia, a
study focused on patient access to electronic records
revealed that a majority of participants learned about
their medicines by viewing the medication icons through
a specific icon designed for medication education [19].
This icon allowed patients to access their medication list,
learn about adverse drug reactions, read medication use
instructions, request timing for medication intake, and
understand their treatment plan [19].

Several studies conducted in the United States of
America and Europe have assessed the impact of pro-
viding patients with online access to their medical
records through patient portals or mobile applica-
tions on medication adherence, and factors related to
patient adherence were studied [20-24]. A review of
these studies, which included randomized controlled
trials (RCTs), demonstrated statistically significant

improvements in medication adherence rates among
mobile application users compared to control groups
[25, 26]. However, they were limited to a specific dis-
ease, and none of them were carried out in Saudi Ara-
bia [25].

Understanding how these apps specifically affect
medication adherence within the unique cultural and
health care context of Saudi Arabia is important to tai-
lor interventions and optimize health care outcomes.
Saudi Arabia has a diverse population with varying
health care needs and challenges. Factors such as cul-
tural beliefs, language barriers, and access to health
care services may influence medication adherence dif-
ferently compared to other regions. While studies
from other countries have demonstrated some positive
effects [21-24], it is essential to explore the applicabil-
ity and effectiveness of these interventions within the
Saudi Arabian health care system. This knowledge can
inform health care providers, policy-makers, and app
developers to design and implement tailored interven-
tions that address the specific needs and challenges
faced by patients in Saudi Arabia, ultimately improving
medication adherence and patient outcomes.

In 2016, a government-funded multispecialty hos-
pital in Saudi Arabia introduced the '"MNG-HA Care’
application, which allows patients to access their elec-
tronic medical records, refill their medications, and
access electronic services [27, 28]. The application
aims to promote positive health outcomes, increase
health awareness, and provide reliable health informa-
tion [28]. In this cross-sectional study, we aimed to
describe patient characteristics and medication adher-
ence among users and nonusers of the ' MNG-HA Care’
mobile application. The research question was whether
accessing medication through the ‘MNG-HA Care’
mobile application increased medication adherence.
The following objectives were addressed:

a. To describe adherent and nonadherent patient
characteristics;

b. To know the level of usage and reasons for using
or not using the application;

c. To compare medication adherence using the
Medication Adherence Report Scale (MARS-5)
[29] between ‘MNG-HA Care’ mobile application
users and nonusers; and
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d. To evaluate the impact of patient access to their
medication list through the ‘MNG-HA Care’ mobile
application on medication adherence.

Methods

Study design

An online cross-sectional survey was conducted to
describe adherent and nonadherent patient characteris-
tics and to evaluate the impact of patient access to their
medication list through the mobile application on medi-
cation adherence.

Study ethics

This study was conducted in accordance with the Decla-
ration of Helsinki and was approved by the Institutional
Review Board (IRB) of King Abdullah International Med-
ical Research Center (protocol number: NRC21R/228/06;
approval date: 27 June 2021). A written or oral informed
consent was obtained electronically from participants
before they answered the survey or at the beginning of
the phone call. Privacy and confidentiality were assured,
no identifiers were collected, and all data were kept in a
secure place on password protected hard drives accessi-
ble only to the research team.

Setting

This study was conducted at a government-funded multi-
specialty hospital in Riyadh, Saudi Arabia, a tertiary aca-
demic medical center with approximately 1500 beds.

Participants and application features

Inclusion/exclusion criteria

The included participants were adults (>18 years) who
refilled their medications either through the ‘MNG-
HA Care’ patient portal mobile application through the
‘medication refill’ option (considered ‘mobile application
users) or by using their phone number only (considered
‘mobile application nonusers) [27]. It was the partici-
pant’s preference to use or not use the application. For
participants with disabilities and elderly individuals, a
caregiver could refill the medications, and they were
included in this study.

Individuals were excluded if they missed one or more
answers on the MARS-5 questionnaire [29] because their
total MARS-5 score would not be comparable with that
of the rest of the study population.

The ‘"MNG-HA Care’ platform was designed to meet
the highest standards. The design and interface followed
local and international standards and best practices, such
as easy-to-use design, accessibility to people with spe-
cial needs, and other features. This application is acces-
sible via all platforms, including the desktop version,
iOS platform, and Android platform. The platform is
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continuously monitored with a dedicated technical team
to assure the continuity of the service. In addition, the
platform is updated regularly to add new enhancement
features.

An intensive promotion campaign was conducted to
inform patients about the application, e.g., a Short Mes-
sage Service (SMS) was sent to all patients, and brochures
were distributed to patients while they were visiting out-
patient clinics, being admitted, or visiting the emergency
department. In addition, a promotion campaign was run
on social media platforms.

Questionnaire development and administration
Medications at the government-funded multispecialty
hospital can only be refilled via phone or through the
‘MNG-HA Care’ patient portal mobile application, which
patients can use to view their medication list or medica-
tion dosing information.

A short, anonymous online survey was created. The
survey consisted of multiple-choice questions in three
sections. The first section assessed demographic charac-
teristics. Respondents were asked about their age, sex,
place of residence, education, employment, and chronic
medical conditions. The second section was about the
level of usage and purpose of using/not using the ‘MNG-
HA Care’ application. The last section was related to any
medication refilled by the patient and prescribed for any
medical condition. We used a self-reported measure of
medication-taking, the MARS, which was developed by
Horne and Weinman [29, 30]. The MARS-5 question-
naire is a shorter version of the MARS questionnaire,
comprising five items designed to address nonadherent
behavior. An Arabic version of the English MARS-5 sur-
vey was previously validated, and the Cronbach’s alpha
was 0.71, indicating good internal reliability; this ver-
sion was used since Arabic is the national language of
Saudi Arabia [30]. Permission to use the MARS-5 ques-
tionnaire was obtained to ensure the lawful use of the
questionnaire.

To decrease the social pressure on respondents to
report high adherence, the MARS-5 questions were
phrased in a nonthreatening manner, and respondents
were assured that their responses would be confidential.
The following statement prefaces the MARS-5 items:
“Many people find a way of using their medicines which
suits them. This may differ from the instructions on the
label or from what their doctor had said. Here are some
ways in which people have said they use their medicines.
For each statement, please tick the box which best applies
to you” (©Professor Rob Horne) [29].

The online survey was created in English and was then
back-translated to Arabic by an experienced translator,
except for the MARS-5 questions, which were translated
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and validated previously as described above [30]. To
ensure the clarity and relevance of the survey questions,
the content validity was examined by four pharmacists.
Then, the face validity was tested in a pilot survey of five
respondents.

A list of all patients’ phone numbers who used a phone
call to order refills or used the ‘MNG-HA Care’ patient
portal mobile application from 01 January 2021 to 13
June 2021 (six-month period) was requested. After
removing duplicated patients, each patient was assigned
a code number. Then, 800 patients were randomly
selected using a random number table that was generated
using the ‘simple random sample without replacement’
function in STATA (version 14) statistical software.

The survey link was sent out to the 800 patients using
the ‘medication refill’ option by phone or via the mobile
application, via WhatsApp or completed during the
phone call. The online survey was completed through
a Google form and exported to Excel spreadsheets for
analysis. After two weeks, a reminder was made either by
calling the patients or sending a message to the nonre-
spondents. Patients were contacted until we reached the
required sample size of 280.

Variables

The following variables were collected: (a) demographic
characteristics (age, sex, place of residence, education,
employment, and chronic medical conditions), (b) level
of usage and purpose of using or not using the ‘MNG-
HA Care’ application, and (c) scores on the self-reported
5-item Medication Adherence Report Scale (MARS-
5) [29]. The MARS-5 has two behavior nonadherence
dimensions: nonintentional (forgetting) and intentional
(stopping and skipping doses, changing the dose, and
taking a lower dose than prescribed) [29]. All the ques-
tions were scored on a 5-point Likert scale (1=always,
2=often, 3=sometimes, 4=rarely, 5=never). In line
with previous research on Arabic-speaking populations
[31, 32], a total score on the MARS-5 of 5-22 was con-
sidered nonadherent, and a score of 23-25 was consid-
ered adherent [29].

Users of the ‘MNG-HA Care’ application were divided
into two groups: users and low users, who accessed the
application one day a week or sometimes a month, and
high users, who accessed the application daily or several
days a week. Nonusers were participants who never used
the application.

Bias

Nonresponse bias is common in survey research [33]. We
tried several approaches to decrease nonresponse bias by
making the survey short, clear, and easy to respond to;
sending prenotification messages or calling the patients
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in case they were illiterate or did not speak Arabic; and
following up with nonrespondents.

Sample size

The study sample size was based on statistical aspects.
Therefore, we calculated the sample size based on the
sample-to-item ratio, which calculates sample size based
on the number of items in the study. The recommended
ratio suggested by the literature was 1:5 up to 1:10 [34].
Considering a subject-item ratio of 5:1 plus 10% drop-
out, the required sample size was 275 participants.

Statistical methods

Categorical variables are presented as numbers and per-
centages. For continuous variables, the results are pre-
sented as the means+standard deviations (SDs). The
employment and education variables were changed from
categorical to binary variables. Regarding the education
variable, the respondent was considered employed if he
or she answered yes. The participant was considered
unemployed if he or she responded no or retired.

For the education variable, unschooled was consid-
ered uneducated. Respondents who attended elementary
school, secondary school, high school, or had a bachelor’s
degree were considered educated. Regarding comorbidi-
ties, respondents with no comorbidities were considered
to have none. Respondents with one or more comorbidi-
ties were considered to have 1-3 comorbidities and 4 or
more comorbidities.

The association between medication adherence and
application use and demographic characteristics such as
age, sex, place of residence, education, and employment
was assessed using univariate logistic regression analysis.

Variables that were found to be significant in the uni-
variate analysis were entered into a multivariate logistic
regression model to test for variables with a strong asso-
ciation with medication adherence.

The dependent variable was ordered (0: nonadherence;
1: adherence). The cutoff for nonadherence was a score of
22. The significance measure P<0.05 and 95% Cls were
used. The analysis was conducted using IBM SPSS (ver-
sion 25) statistical software.

Data access and cleaning methods

The Excel datasheet was checked for errors in data, out-
liers, and missing data. All available data were collected.
No missing information or outliers were found.

Results

A total of 1107 patients used a phone call for refills or the
‘MNG-HA Care’ patient portal mobile application from
01 January 2021 to 13 June 2021. The number of patients
after removing duplicate mobile numbers was 1091.
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Of them, 800 patients’ mobile numbers were randomly
selected by using a simple random sampling method.

From the 800 patients, we contacted all patients and
kept either sending reminders or calling them until we
reached the required sample size of 280 respondents,
representing 35% of our target 800 patients.

Description of patient characteristics (medication adherent
and nonadherent groups)

Overall, more than 75% of application users and nonus-
ers were younger (18—64 years) and lived in urban areas,
58% were male, 37.5% held a bachelor’s degree, and 40%
were unemployed. The mean age was 48.8 years (stand-
ard deviation (SD): 17.8) (Table 1).

The most commonly reported chronic medical condi-
tions among application users were dyslipidemia (30.2%),
diabetes mellitus (28.8%) and essential hypertension
(26.9%) (Fig. 1).

Level of usage and reasons for using or not using

the application

The number of respondents who accessed their medica-
tion list using the ‘MNG-HA Care’ patient portal mobile
application was 212 (75.7%). Only 68 of the respondents
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refilled their medications by phone call (MNG-HA Care
application nonusers, 24.3%).

The three most common self-reported reasons for
using the application were to book an appointment
(81.1%), to request a medication refill (66.9%), and to
view lab results (43.9%) (Table 2).

The three most common self-reported reasons for not
using the application among the nonusers were that the
patient did not know about the availability of the appli-
cation (51.5%), preferred to speak directly to the health
care provider (22.1%), and did not know how to use the
application (17.6%).

Comparing medication adherence rates between ‘MNG-HA
Care’ mobile application users and nonusers
Adherence scores ranged from 5 to 25 on the self-
reported MARS-5 questionnaire. Based on the MARS-5
score, patients were categorized into two groups as
described in the Methods section: nonadherent (MARS-5
score 5 to 22) and adherent (MARS-5 score 23 to 25).
Among the respondents who accessed their medica-
tion list through the ‘MNG-HA Care’ mobile applica-
tion, 72% were adherent to their medications. Among the
respondents who accessed their medication list through

Table 1 Description of adherent and nonadherent patient characteristics

Categories Nonadherent (n=91) [MARS-5 score Adherent (n=189) [MARS-5 score of  Total (N=280)
of 5to 22] 23 to 25]
Age
Mean, SD (48.8,17.8)
18-64 years 82 (90.1%) 142 (75.1%) 224 (80%)
>65 years 9 (9.9%) 47 (24.9%) 56 (20%)
Sex
Female 49 (53.8%) 67 (35.4%) 116 (41.4%)
Male 42 (46.2%) 122 (64.6%) 164 (58.6%)
Place of residence
Rural area 8 (8.8%) 38 (20.1%) 46 (16.4%)
Urban area 83 (91.2%) 151 (79.9%) 234 (83.6%)
Education
Uneducated 13 (14.3%) 44 (23.3%) 57 (20.3%)
Educated 78 (85.7%) 145 (76.7%) 223 (79.7%)
Employment
Unemployed 36 (39.6%) 76 (40.2%) 112 (40%)
Employed 55 (60.4%) 113 (59.8%) 168 (60%)
Presence of chronic medical conditions
No 28 (30.8%) 34 (18%) 62 (22.1%)
Yes 63 (69.2%) 155 (82%) 218 (77.9%)
Application use
Mobile application nonusers 15 (16.5%) 53 (28%) 68 (24.3%)
Mobile application users 76 (83.5%) 136 (72%) 212 (75.7%)

Abbreviations: MARS-5 5-item Medication Adherence Report Scale



Assiri et al. BMC Digital Health (2023) 1:38 Page 6 of 11
45%
40%
35%
30%
25%
20%
15%
10%
RRES
0% [ | H E= =N | [ |
L & Lo O CHREER Y N I T e &
ST T ETE S E S
<& & & & & V&\ ¥ & X RO RPN 9)
& £ KL & ° I I N
K & N & RO S &
e X N & SIS & L
2> 9 A <& > &
O & ki ¥ ¥ & &S
& S KON
3 L
<& &
B Application non-users B Application users
Fig. 1 Chronic medical conditions in application users and nonusers
Table 2 Amount of use and reasons for using or not using the application
Application nonusers (n=68) Application users (n=212)
Amount of application use
- Sometimes a month or less Low users 185 (87.3%) 166 (78.3%)
- Once a week 19 (8.9%)
- Several days a week High users 27 (12.7%) 26 (12.3%)
- Daily 1 (0.5%)
The purpose for application nonuse/use®
Reasons Reasons
I do not know about the availability of the application 35(51.5%) Book appointments 172 (81.1%)
I do not know how to use the application 12(17.6%)  View lab results 93 (43.9%)
The application is difficult to use 4 (5.9%) Request a medication refill 142 (66.9%)
| prefer to speak to the health care provider directly 15 (22.1%) Print medical reports 35 (16.5%)
I have concerns about the privacy/security of the application 0 View patient history 25 (11.8%)
The internet is not available at all or only sometimes 2 (2.9%) Vaccination records 8 (3.8%)
- - Other 6 (2.8%)

@ Does not sum up to the total number because the question could have more than one answer. Low users: those who used the application one day a week or
sometimes in a month. High users: those who used the application daily or several days a week. Nonusers: those who never used the application

phone calls (mobile application nonusers), 28% were
adherent to their medications. Eighty percent or more
of the respondents never skipped a dose or took less
than instructed. The responses to each question of the
MARS-5 are summarized in Table 3.

Association between adherence and patient characteristics
and patients using the ‘"MNG-HA care’ application

Univariate logistic regression analysis revealed that med-
ication adherence was associated with application use,
age >65 years, male sex, living in urban areas, holding a

high school degree or university degree, employment or
retirement, and one or more chronic diseases (Table 4).

Those patients who used the ‘MNG-HA Care’ appli-
cation and accessed their medication list had signifi-
cantly 49% lower odds of being adherent than nonusers
(Table 4). However, this association was not significant
in the multivariate regression (OR: 0.65; 95% CI: 0.33—
1.29) (Table 4). Moreover, male patients had significantly
higher adherence than female patients (OR 2.68, 95% CI
1.31 to 5.51). On the other hand, employed patients had
significantly lower adherence than unemployed patients
(OR 0.37,95% CI 0.17 to 0.81).
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Table 3 Responses for each question in the Medication Adherence Report Scale
Items of the Medication Adherence Report Always Often Not sure Rarely Never
Scale, © Professor Rob Horne. N =280
1 | forget to take my medicines 3(1.1%) 14 (5%) 43 (15.4%) 88 (31.4%) 132 (47.1%)
2 | alter the dose of my medicines 2 (0.7%) 5(1.8%) 26 (9.3%) 43 (15.4%) 204 (72.8%)
3 | stopped taking my medicines for a while 1 (0.4%) 6 (2.1%) 23 (8.2%) 41 (14.6%) 209 (74.7%)
4 | decided to skip a dose 3(1.1%) 4 (1.4%) 16 (5.7%) 31 (11.1%) 226 (80.7%)
5 | take less than instructed 1 (0.4%) 5(1.8%) 14 (5%) 24 (8.6%) 236 (84.3%)

Abbreviations: N Sample size. Note: The copyright of MARS and all its variants is owned by the originator Robert Horne, PhD, and permission to use it should be

obtained by request to rhorne@ucl.ac.uk. [29]

Table 4 Univariate and multivariate associations between adherence and application use and patient characteristics

Univariate Multivariate
Odds ratio (95% Cl) P value Odds ratio (95% Cl) P value

Do you use the app?

No 1 1

Yes 0.51(0.27 t0 0.96) 0.037% 0.65 (0.33t0 1.29) 0217
Sex

Female 1 1

Male 2.12(1.281t03.53) 0.004* 2.68(1.31t05.51) 0.007*
Age category

18-64 1 1

> =65 3.02 (14110 647) 0.005* 1.76 (0.73 t0 4.25) 0.206
Place of residence

Rural 1 1

Urban 0.38 (0.17 t0 0.86) 0.02* 0.57 (0.24 to 1.35) 0.202
Education

Uneducated 1

Primary School 1.08 (0.36 t0 3.24) 0.886 -

Middle School 0.8 (0.28 t0 2.33) 0.685 -

High School 046 (0.21 to 1.02) 0.057* -

University Degree 0.48 (0.23 to 1.00) 0.05* -
Employment

Unemployed 1 1

Employed 0.53 (0.30t0 0.95) 0.034% 0.37 (0.17 to 0.81) 0.013*

Retired 2.15(1.08 t0 4.26) 0.029* 0.89 (0.37to 2.15) 0.795
Comorbidities

No comorbidities 1 1

1-3 comorbidities 193 (1.06 to 3.51) 0.032* 146 (0.76 t0 2.78) 0.254

4 or more comorbidities 241 (1.08t0 5.38) 0.032*% 1.37 (0.54 to 3.48) 0.506

OR Odds ratio. *p value significant if <0.05

Discussion

Main results

The majority of the respondents accessed their medi-
cation list and refilled their medications through the
‘MNG-HA Care’ patient portal mobile application.
Approximately one-quarter of the respondents refilled
their medications through a phone call. Booking an

appointment, requesting a medication refill, and viewing
lab results were the most common self-reported reasons
for using the ‘MNG-HA Care’ application. In addition,
patients used the application to print medical reports and
view their history. The most common self-reported rea-
sons for not using the ‘MNG-HA Care’ application were
patients’ lack of knowledge about the availability of the
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application, preference in speaking directly to the health
care provider, and not knowing how to use the applica-
tion. Another study carried out in the same setting found
that being educationally/technologically illiterate was a
major reason for not using the mobile application [35].

According to the results, our study population was
younger with higher education levels and lived more
often in urban areas. Most of our population (75.7%)
used the mobile app more often. As supported by Alsala-
mah RK et al,, this suggests that young patients are more
likely to book an appointment through the mobile appli-
cation [35]. This is probably because the younger, edu-
cated population is more technologically savvy than the
elderly or less educated population.

More than 60% of patients were adherent, of whom
75.7% were ‘MNG-HA Care’ application users. Eighty
percent or more of respondents never skipped a dose or
took less than instructed. The odds of adherence were
significantly 49% lower for patients who used the applica-
tion and accessed their medication list than for nonuser
patients (OR: 0.51; 95% CI: 0.27-0.96; p value: 0.037(.
However, this association was not significant in the mul-
tivariate regression (OR: 0.65; 95% CI: 0.33—1.29; p value:
0.217). This result is contradictory to what has been
found in some reviews that demonstrated statistically
significant improvements in medication adherence rates
among mobile application users compared to control
groups [25, 26]. However, the results need to be inter-
preted with caution, as most of the studies were (a) small-
scale studies, (b) feasibility studies, or (c) studies rated as
having a high risk of bias due to insufficient reporting of
information, no blinding of participants and personnel,
or no allocation concealment [25].

Furthermore, while the MNG-HA Care application
was launched in 2016, the medication refill function was
implemented in 2020, during the COVID-19 pandemic,
which was the time of our data collection, and patients
may have only used the application to refill their medica-
tion without learning about their medications or remem-
bering to take their medication at the right time by
viewing the medication icon.

Comparison

Comparing our results to those of other studies is chal-
lenging for several reasons. One major factor is the dis-
crepancies in study populations, settings, and adherence
measures employed across different studies. Each study
may have included a different group of participants with
varying characteristics, such as age (e.g., elderly patients),
medical conditions (e.g., congestive heart failure or rheu-
matoid arthritis), and demographic factors. The settings
in which the studies were conducted also differ, such as
different health care systems and geographical locations.
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Additionally, the adherence measures used to assess
medication adherence have varied in their design and
validation, such as the Morisky survey [22-24, 36, 37].

These variations in population, settings, and adherence
measures make it difficult to directly compare the find-
ings of different studies. It becomes challenging to deter-
mine whether differences in the results are due to the
intervention being studied or to the differences in study
design and population. To draw meaningful conclusions
and make valid comparisons, it is crucial to consider the
context and limitations of each study and carefully assess
the similarities and differences in study design, popula-
tion, and adherence measures employed. This result was
in line with the result from a previous review that showed
that there was inconsistency in the effectiveness of tech-
nology-mediated interventions for medication adherence
and clinical outcomes [38].

Strengths and limitations

The first strength of this study was the use of MARS-5 to
assess adherence, which is a valid measure and has good
reliability [26]. The advantages of using the MARS-5
compared to other adherence scales are that it is quick,
nonintrusive, and simple; all the items are applicable to
our population; and it has been used for different dis-
ease conditions, such as hypertension, diabetes mellitus,
chronic obstructive pulmonary disease, and coronary
artery disease [39, 40]. The responses to the survey items
are Likert-scaled responses, which are considered to offer
further categorization of patients in terms of their posi-
tions along with adherence rather than a questionnaire
with simple “yes” and “no” responses [30]. Second, selec-
tion bias was minimized by using a simple random sam-
pling method. Third, it should be noted that our study
did not specify any specific disease population or elderly
age group. Fourth, nonresponse bias was minimized by
making the survey short, clear, and easy to respond to;
sending prenotification messages or calling the patients
in case they were illiterate or did not speak Arabic; and
following up with nonrespondents.

The main weakness of this study is that it was a sin-
gle-center study, which limits the generalizability and
power to detect an effect. Second, this study relied on
self-reported responses, which may have overestimated
the true rate of patient adherence, although a statement
prefaces the MARS-5 items to decrease the social pres-
sure on respondents to report high adherence. Third, the
survey was online, so the population sample was likely
to be younger, more highly educated, and more tech-
savvy. However, some of the participants responded by
their caregiver or answered the questionnaire by phone
call. Fourth, we could not ascertain whether the patient’s
economic status or the number of current medications
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contributed to patient access to their medication list
because data on patient monthly income and average
number of current medications were not collected.

Recommendations for practice and future research

Using the mobile application for medication refills itself
did not appear to improve medication adherence. In
addition, it is recommended that mobile applications be
accompanied by interactive/customizable features such
as medication reminders [41, 42], instructions regarding
medication use and general information about the medi-
cations [43].

More randomized control research needs to be con-
ducted on the impact of patient access to medication
lists on medication management and, more specifically,
on adherence. As no single method of adherence meas-
urement is perfect, further studies combining subjective
adherence measures (such as the survey) with less sub-
jective measures such as patient interviews, pill-count-
ing boxes, or the proportion of days covered (PDC) [44]
are recommended to reveal whether patients are more
adherent to medications [45]. Moreover, biochemical
urine testing using liquid chromatography—tandem mass
spectrometry is a promising new method to objectively
assess medication adherence [46].

Although an intensive promotion campaign was con-
ducted to inform patients about the application, half of
the participants did not use the application because they
did not know about the availability of the service. When
providing patients with access to medical records through
a website or mobile application, health care providers
need to inform patients about this service. Some patients
reported that they order their medicines by depending on
the application icons; providing training and guidance on
how to use the application, especially for elderly and less
educated patients, in the clinic or by appointment is rec-
ommended. This will enable patients to receive the most
benefit from accessing the service. After following these
recommendations, the mobile application can be pro-
vided to patients in a form that is more complete, more
helpful, and more likely to empower patients in self-care.

Conclusions

Three-quarters of the respondents in this study accessed
their medication list using the ‘MNG-HA Care’ patient
portal mobile application. Only one-quarter of the
respondents were nonusers. Description of adherent and
nonadherent patient characteristics and the impact of
patient access to their medication list through the mobile
application on medication adherence were evaluated.
Overall, more than 60% of patients were adherent to their
medications. Offering patients access to their medica-
tion through the mobile application did not appear to be
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a valuable addition to safe medication adherence. Fur-
ther research is needed to explore the potential benefits
of incorporating additional features, such as medication
instructions and reminders within mobile applications, to
improve medication adherence.
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