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ABSTRACT

Background Although mHealth applications are becoming
more widely available and used, there is no evidence about
why people are willing to use them. Therefore, this study
aimed to assess the willingness of patients with diabetes
to use mHealth applications and associated factors for
self-care management in Ethiopia.

Methods An institutional cross-sectional study was
conducted among 422 patients with diabetes. Data

were collected using pretested interviewer-administered
questionnaire. Epi Data V.4.6 for entering the data

and STATA V.14 for analysing the data were used. A
multivariable logistic regression analysis was carried out to
identify factors associated with patient’s willingness to use
mobile health applications.

Results A total of 398 study participants were included in

the study. About 284 (71.4%) 95% Cl (66.8% to 75.9%)). Of
participants were willing to use mobile health applications.
Patients below 30 years of age (adjusted OR, AOR 2.21;
95%Cl (1.22 to 4.10)), urban residents (AOR 2.12; 95%Cl
(1.12 10 3.98)), internet access (AOR 3.91; 95%Cl (1.31 to
11.5)), favourable attitude (AOR 5.20; 95% Cl (2.60 to 10.40)),
perceived ease of use (AOR 2.57; 95%Cl (1.34 to 4.85)) and
perceived usefulness (AOR 4.67; 95%Cl (1.95 to 5.77)) were
significantly associated with patients’ willingness to use
mobile health applications.

Conclusions Overall, diabetes patients’ willingness to

use mobile health applications was high. Patients’ age,
place of residence, internet access, attitude, perceived
ease of use and perceived usefulness were significant
factors concerning their willingness to use mobile health
applications. Considering these factors could provide
insight for developing and adopting diabetes management
applications on mobile devices in Ethiopia.

INTRODUCTION
According to the International Diabetes
Federation 2019, diabetes mellitus (DM) is a
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Ethiopia faces obstacles in adopting a sustainable
mobile health application due to a lack of top-level
commitment to using the system for managing
chronic disease.

= Mobile health application allows users to store their
health-related data, provide medical references and
support clinical decision-making.

= For the adoption of mHealth interventions, consider-
ing users’ willingness is crucial.

WHAT THIS STUDY ADDS

= This study assessed the willingness of patients
with diabetes mellitus (DM) to use mhealth apps in
Ethiopia, which aided in the development of mobile
health technology for the advancement of Ethiopia’s
healthcare system.

= The results of this study were used as input to design
and test the effectiveness of a mobile health appli-
cation for reducing the burden of DM in Ethiopia.

= The study provides potential solutions for the iden-
tified barriers to the willingness of using mobile
health applications.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= There is limited evidence on the willingness to use
mobile health applications to manage diabetes and
it serves as a baseline for researchers in a resource-
limited setting.

= Practically, this study offers insights for policy-
makers, developers, managers and decision-
makers in the healthcare industry to improve the
use and willingness of mobile health applications
for self-care management based on the findings.

= The study serves as a foundation for more interven-
tional research that can create and evaluate mobile
health applications as interventions and as a tool for
enhancing Ethiopia’s DM prevention programme.
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serious public health issue that affects 463 million people
worldwide as of 2019 and is expected to affect 578 million
people by 2030 and 700 million people by 2045." It is also
a prevalent, costly, chronic metabolic condition that is
defined by elevated blood glucose levels brought on by
either an inability to produce insulin (type 1 diabetes) or
an inability to produce enough insulin and insulin resis-
tance (type 2 diabetes).' * Despite the WHO’s attempts
to reduce the strain of diabetes, its prevalence is rising
and might lead to more early deaths and an estimated
US$2.1trillion (2.2% of the global gross domestic
product) in economic impacts by 2030.”

Ethiopia is 1 of the 48 nations in the International
Diabetes Federation’s African region (AFR), and currently,
24 million individuals in the AFR region and 537 million
people worldwide have diabetes; by 2045, those numbers
will rise to b5 million, and 3.3% of adults have the disease.*
Diabetes can lead to a variety of consequences, including
retinopathy, hypertension, cardiovascular, nephropathy
and macrovascular disorders, all of which lower patient
quality of life, reduce rates of economic growth, reduce
labour productivity and raise healthcare costs. It is critical
to achieve optimal glycaemic management to avoid and
reduce problems.” Consequently, digital health solutions,
such as mobile health technologies, are essential for
overcoming time and geographical constraints through
mobile applications, and remote monitoring of data at
home, such as blood glucose levels.

Mobile health applications use the internet to support
medical and health activities, offer tools for tracking
consumers’ health states, storing their health-related
data, providing medical references and supporting clin-
ical decision-making.” A self-contained programme or
piece of software with a specific purpose is referred to
as an ‘application’ or ‘app’ and is typically customised to
run on mobile devices, including smartphones, tablets
and wearable technology.®

Consumers are using mobile health applications more
frequently as a result of the global proliferation of mobile
device technology.” More than 2.5billion individuals will
own smartphones by the year 2019, and by 2017, more
than 50% of them will have mobile health applications
installed."” More than 60% of people in the USA use
digital devices and mobile health apps to manage their
health."" In China, the most popular mobile health appli-
cations had over 10.5million active users as of January
2020."% In a study done in Japan, although only 51 (16%)
people currently use information communication tech-
nology (ICT)-based self-management tools, 157 people
(50%) said they would be willing to use them.” Patients
with diabetes have access to mobile applications that
have increased their physical activity and hypoglycaemia
control.” ™ As a result, mobile health applications are
becoming a crucial part of managing personal health.

To use mHealth technologies for managing and caring
for diabetics, it is critical to assess the level of the patient’s
willingness and identify factors for using mobile health
applications. Accordingly, factors were identified, such

as sociodemographic factors (age, gender, educational
status, place of residence).' ?** 1" The technology accep-
tance model; and the theory of reasoned action, state the
adoption of new technology is dependent on the user’s
willingness or intention, which is influenced by attitude,
perceived ease of use and perceived usefulness.'* '* 7

The findings may have implications for practice, policy
and upcoming researchers. The main beneficiaries of this
study, which is useful as input for common practices, are
the patients, health professionals, regional health bureau
and non-government organisations. According to our
review of the literature, there is no evidence of research
exploring how willing Ethiopian patients with diabetes are
to use mobile health applications to manage their health.
This study aimed to assess the willingness of patients with
DM to use a mobile health application and its associated
factors in southwest Ethiopia.

METHODS

Study area and period

The studywas carried outin public facilities in Ilu Abba Bor
and Buno Bedelle Zones, Oromia Regional State, south-
west Ethiopia. Ilu Abba Bor Zone and Buno Bedelle Zone
are two of the Oromia regional state situated southwest of
the region and located at a distance of about 600 km and
483 km from the centre of the region, respectively. In the
two zones, there are five public hospitals, namely: Bedele
hospital, Darimu hospital, Dembi hospital, Metu Karl
hospital and Chora hospital. The study was conducted
from 12 November 2022 to 21 December 2022.

Study design

An institution-based cross-sectional study was carried out
among patients with diabetes who were followed up in
public hospitals.

Study population

All adult patients with DM who attend public hospitals
in the Ilu AbaBor and Bunno Bedelle zones are used as
the source population. All adult (>18-year-old) patients
with DM at public hospitals in the Ilu AbaBor and Bunno
Bedelle zones were included in the study, whereas patients
who are seriously ill and unable to give a response during
the study period were not included.

Study variables and measurements

The outcome variable was the willingness to use a mobile
health application and its associated factors for self-care
management. Perceived usefulness, perceived ease of
use, attitude, sociodemographic characteristics, clinical
and behavioural attributes, and mobile device utilisation
patterns were considered as predictor variables for the
outcome of interest in this study.

Willingness to use a mHealth app was defined as the
user’s likelihood to use a computer program or soft-
ware health application designed to run on a mobile
device for self-care management to measure willingness,
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respondents were asked whether they would be willing
to use mobile phone-based diabetic health applications.
Thus, it was measured by the median score. If the score
was above the median, it was considered as willing to
use mobile health applications, else not willing to use it.
Whereas, items for the composite variables were scored on
a Likert-type scale with a maximum score of 5 and a range
of 1 for ‘strongly disagree’ to 5 for ‘strongly agree’. To
produce a composite variable scale (ranging from score
1 to 5) for data analysis, item scores for each composite
variable were added and divided by the number of items.
Finally, depending on the final result, the composite vari-
able score was dichotomised as ‘yes’ or ‘no’. Accordingly,
final scores of 3 or below (strongly disagree, disagree
and neutral) were classified as ‘““no’, while final scores of
three or above (agree and strongly agree) were classified

16 18
as ‘yes’.

Sample size determination and sampling procedure
The sample size was determined using the single popu-
lation proportion formula by the following assumptions.

Zoa/2)2xp(1— 1.96)2x0.5(0.5
n= (Za )d?p( p)’: ( 2035)2( ),:384, then after
we consider non-response rate 10%.

Finally, 384+384 (0.1)=422, where n=estimated sample
size; p=single population proportion (50%); because
willingness of patients with DM to use mobile applica-
tions in Ethiopia was not investigated, Z/2=95% level of
CI;, d2=5% margin of error. A total of 422 patients with
diabetes who participated in this study were recruited
using a systematic random sampling technique. To select
the participants, first, the entire sample size was propor-
tionally allocated according to the number of patients
with DM in each hospital, resulting in 1874 eligible partic-
ipants in the study. Then, a sampling interval of four was
computed after the total sample size was determined. As
a result, every fourth patient who visited the specified
hospitals for diabetes follow-up included in this study.

Data collection tool, data quality control and procedure

Data were gathered using standardised, pretested,
interviewer-administered — questionnaires that were
adapted from available research.'®®®*'7 The question-
naire contains sociodemographic characteristics, clinical
and behavioural characteristics, mobile pattern utilisation
and perceived ease of use, perceived usefulness, attitude
and willingness to use mHealth applications, which were
adapted from Davis’s study.'” For ease of data collection,
an English version of the questionnaire was created and
translated into an Amharic version. The Amharic version
was translated back into English by a language expert to
ensure that the meaning was consistent.

To evaluate the validity and reliability of the data collec-
tion instrument before the actual data collection, a pretest
study outside of the study area was conducted in Jimma
Hospital with 10% of the total sample size, and necessary
modifications were made accordingly. Cronbach’s alpha
was used to evaluate the internal consistency for each
aspect of the data collection instrument, and it scored on

attitude (Cronbach’s alpha=0.78), perceived usefulness
(Cronbach’s alpha=0.82), perceived ease of use (Cron-
bach’s alpha=0.87) and willingness to use mHealth appli-
cations (Cronbach’s alpha=0.91). Finally, for the actual
data collection, 2days of training were provided for four
nurses, two health informatics professionals who were
data collectors and three onsite supervisors.

Data processing and analysis

Data entry was done by using Epi Data V.4.6, and anal-
ysis was done by using STATA V.14. For descriptive statis-
tics, frequencies and percentages were determined and
presented using graphs and tables. A candidate for multi-
variable, binary logistic regression analysis with a p<0.2 at
95% CI was applied using bivariable binary logistic regres-
sion. After that, using the backward technique to enter
candidate variables into a multivariable logistic regression
model, it was possible to adjust for potential confounders
and determine which components were statistically signif-
icant for the outcome variable. The adjusted OR (AOR)
and its 95% ClIs, p<0.05 were used to summarise the
findings.

The variance inflation factor was used with a cut-
off point of 10 to determine whether multicollinearity
existed among independent variables, and there was no
evidence of it. Finally, the model fit was examined using
the Hosmer and Lemeshow goodness of fit test, and the
result showed good goodness of fit for the data (p=0.706).

RESULTS

Sociodemographic characteristics of patients with DM

A total of 398 study participants were included in the
study, with a response rate of 94.3%. Of the 398 respon-
dents, 224 (56.3%) were male, 155 (38.1%) were between
the ages of 30 and 45, and the mean age was 43+14.6 years.
More than half of the 276 respondents (69.3%) lived in
urban areas. In addition, 249 (62.6%) of the respondents
were married (table 1).

Clinical and behavioural characteristics of the patients

The majority of patients, 249 (62.6%), had type 2 DM.
Almost half of the participants 193 (48.5%), had comor-
bidities. A total of 175 (44%) of these patients were diag-
nosed 3years ago or more. A total of 108 (27.1%) of
patients were educated by healthcare providers during
the follow-up period. Seventy-five (21.4%) of patients had
used substances, 156 (39.2%) had a weekly habit of phys-
ical exercise, 302 (75.9%) of patients obtained diabetes
medication regularly and 113 (28.4%) of patients had a
habit of excessive sugar consumption (table 2).

Mobile device utilisation pattern

About three-fourth, 298 (74.9%) of patients with DM
had a mobile device, and 216 (57.2%) were using a
smart mobile phone. Fifty-two (13.1%) of respondents
used mobile applications for disease management, and
271 (68.1%) of them did not understand or use mobile

Walle AD, et al. BMJ Health Care Inform 2023;30:€100761. doi:10.1136/bmjhci-2023-100761 3

yBuAdoo Aq paroaloid 1senb Aq £20z ‘9T [udy Uo Jwod g soewsoul/:dny woly papeojumoq £202 AeN 92 Uo T9/00T-£202-10ylwag/9sTT 0T Se paysiignd 1si1) :wioju| ared yieaH CiNg


http://informatics.bmj.com/

Open access

3

Table 1 Socio demographic characteristics of diabetes mellitus patients in a low-income country, 2022 (n=398)

Variables Category Frequency (N) Percentage (%)
Age (year) <30 91 22.9
30-45 155 38.9
>45 152 38.2
Gender Male 224 56.3
Female 174 43.7
Place of residence Urban 276 69.3
Rural 122 30.7
Educational status Unable to read and write 56 141
Informal educational 109 27.4
Primary school 27 6.8
Secondary school 66 16.6
Higher education and above 140 35.2
Marital status Single 48 121
Married 249 62.6
Separated 58 14.6
Others 43 10.7
Occupational status Housewife 59 14.8
Government employed 97 24.4
Non-government employed 38 9.5
Farmer 45 11.3
Merchant 103 25.9
Student 3il 7.8
Others* 25 6.3
Religion Muslim 102 25.6
Protestant 103 25.8
Orthodox 168 42.3
Catholic 25 6.3
Time to reach the health facility <1hour 306 76.9
>1 hour 92 23.1
Income status (ETH Birr) <1500 20 5.0
1500-3000 103 25.9
>3000 275 69.1

Others: separated and divorced.
*Daily labourer and unemployed.

applications easily. A total of 247 (67.1%) of the patients
used the internet on mobile devices (table 3).

Willingness to use mHealth applications

A total of 284 (71.4%) of respondents were willing to
use mobile health applications with a 95% CI (66.8%
to 75.9%). A total of 209 (52.5%) respondents had a
favourable attitude towards using mobile health appli-
cations, and 293 (73.6%) of the participants perceived
the usefulness of mobile health applications for self-care
management. Moreover, 281 (70.6%) of the participants
perceived the mobile health application to manage DM
as easy to use (figure 1).

Factors associated with willingness of patients with DM to
use the mHealth application

Results of the bivariate analyses showed that age, place of
residence, time to reach the facility, use of the internet on
mobile devices, substance use, time to reach the health
facility, own mobile device, diabetes follow-up time,
obtained education during follow-up, obtained medication
at any time, attitude, perceived ease of use and perceived
usefulness were associated with willingness to use mHealth
applications at a p<0.2. All of these associated factors were
entered in the multivariable logistic regression analysis
model to control for the effect of confounders (table 4).
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Table 2 Clinical and behavioural characteristics of patients with diabetes mellitus (DM) in a low-income country, 2022 (n=398)

Variables Category Frequency (N) Percentage (%)
DM types Type 1 149 37.4
Type 2 249 62.6
Have comorbidity Yes 193 48.5
No 205 518
Comorbidity type Hypertension 53 27.5
Cardiovascular 71 36.8
Kidney failure 26 185
Neuropathy 30 1858
Others 13 6.7
Route of medication Pill 236 59.3
Injection 162 40.7
Time since diagnosis <1year 70 17.6
1-3years 153 38.4
>3years 175 44.0
Diabetes follow-up time <1year 88 221
1-3years 108 271
>3years 202 50.8
Obtained education during follow-up Yes 108 271
No 290 72.9
Obtained medication regularly Yes 302 75.9
No 96 241
Substance use Yes 85 21.4
No 313 78.6
Type of substance use Alcohol 18 21.2
Khat 43 50.6
Cigarette 24 28.2
A habit of excessive sugar consumption (per week) Yes 113 28.4
No 285 71.6
A habit of physical exercise (per week) Yes 156 39.2
No 242 60.8
Frequency of physical exercise (per week) Once 77 49.3
Twice 58 37.2
Three times 12 7.7
Every day 9 5.8

Others: cancer, retinopathy and stroke.

The multivariable logistic regression model identified
the age of patients, place of residence, use of the internet
on mobile devices, attitude, perceived ease of use and
perceived usefulness as being associated with willingness
to use mHealth applications at a p<0.05 (table 4).

As the result summarised in table 4 shows, patients with
DM below 30 years of age were 2.21 times more likely to
be willing to use mobile health applications (AOR 2.21;
95% CI 1.22 to 4.10) than those who were 35 years of
age or older after controlling other variables. Patients
who were urban residents were 2.12 times more likely to
be willing to use mobile health applications (AOR 2.12;
95% CI 1.12 to 3.98) than those who lived in rural areas,

keeping other variables constant. Patients who accessed
the internet on mobile devices were 3.91 times more likely
to be willing to use mobile health applications (AOR 3.91;
95% CI1.31 to 11.5) as compared with their counterparts.
Similarly, patients who had a favourable attitude towards
mobile health applications to manage DM were 5.20 times
more likely to be willing to use mobile health applications
(AOR 5.20; 95% CI 2.60 to 10.40).

In addition, patients who perceived mHealth applica-
tions as easy were 2.57 times more likely to be willing to
use mobile health applications (AOR 2.57; 95% CI 1.34
to 4.85) as compared with patients who did not perceive
ease of use. Similarly, patients who perceived mHealth
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Table 3 Pattern of mobile devices utilisation among patients with diabetes mellitus in a low-income country, 2022 (n=398)

Variables Category Frequency (N) Percentage (%)
Own mobile device Yes 298 74.9
No 100 25.1
Type of mobile device Regular/standard 104 27.5
Smartphone 216 57.2
Tablet 27 71
PC 31 8.2
The mobile app used for disease management Yes 52 13.1
No 346 86.9
Can you understand how to use the mobile app easily Yes 127 31.9
No 271 68.1
Use the internet on mobile devices Yes 247 62.1
No 151 37.9

PC, personal computer.

applications as useful were 4.67 times more likely to be
willing to use mobile health applications (AOR 4.67;
95% CI 1.95 to 5.77) as compared with patients who did
not perceive the usefulness of the mHealth applications
(table 4).

DISCUSSION
The purpose of this study was to assess willingness of
patients with DM to use mobile health applications and
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52.50%

50.00%

40.00%

28.60%
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associated factors for self-care management. The result
showed that willingness to use mHealth applications
among patients with DM in the Oromia region was high
(71.4%, 95% CI (66.8% to 75.9%)). This result was in line
with the willingness to use mHealth services in Ethiopia.'
However, This finding was higher than London (63.9%),”
USA (66.9%),” China (66.1%).?* This difference might
be due to sample size, data collection technique (the
self-administered method in China), study period and
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Figure 1 Willingness to use mobile health applications among patients with diabetes mellitus (DM) in southwest public

hospitals, Ethiopia, 2022. n=(398).
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Table 4 Bivariable and multivariable binary logistic regression analysis of factors associated with willingness of patients with

DM to use mHealth application in a low-income country, 2022

Willingness
Variable Category Yes No
Age (year) <30 59 32
30-45 115 40
>45 110 42
Place of residence Urban 189 87
Rural 95 27
Time to reach the facility <1 hour 226 80
>1hour 38 54
Own mobile device Yes 226 72
No 58 42
Internet access Yes 164 83
No 120 31
Substance use Yes 45 40
No 239 74
Obtained education during  Yes 60 48
follow-up No 204 66
Obtained medication Yes 204 98
regularly No 50 46
Diabetes follow-up time <1year 62 26
1-3years 63 45
>3years 139 63
Attitude Favourable 166 43
Not favourable 118 71
Perceived ease of use Easy 223 58
Not easy 61 56
Perceived usefulness Useful not 220 73
Useful 64 41

*Statistically significant at p<0.05,
TStatistically significant at p<0.01.

Crude OR (95% Cl) Adjusted OR (95%CIl) P value
0.70 (0.04 to 0.94) 2.21 (1.22 t0 4.10) 0.03*
1.10 (1.03 to 3.59) 1.51 (0.80 t0 2.81) 0.43

1 1

0.62 (0.34 to 2.64) 2.12 (1.12 to 3.98) 0.02*

1 1

1 1

4.01 (3.21 t0 5.85) 0.60 (0.31 to 1.10) 0.61
2.30 (1.61 to 4.22) 1.07 (0.44 to 2.60) 0.32

1 1

0.51 (0.28 to 2.66) 3.91 (1.31, 11.5) 0.03*
1 1

1 1

0.35 (0.21, 0.57) 1.63 (0.98 to 2.70) 0.77
0.37 (0.14 to 5.64) 2.74 (1.25 to 6.04) 0.34

1 1

1.92 (0.23 to 2.59) 1.06 (0.49 to 2.26) 0.11

1 1

1 1

1.71 (1.10 to 2.90) 1.29 (0.71 to 2.40) 0.72
1.10 (1.59 to 4.21) 2.03 (0.94 to 4.34) 0.21
2.32 (2.90 to 5.50) 5.20 (2.60 to 10.40) 0.01*

1 1

3.53 (2.26 t0 6.25) 2.57 (1.34 10 4.85) 0.0021
1 1

1.93 (1.24t0 7.18) 4.67 (1.95 10 5.77) 0.001%

1

1

Cl, Confidence Interval; DM, diabetes mellitus; OR, Odd Ratio.

sociodemographic differences between patients. It is also
lower than studies about willingness or intention to use
mHealth services among reproductive women done in
Ethiopia (78.9%),'® China (79.5%), USA (80.6%).* The
discrepancy might be the result of the socioeconomic
differences between the participants, or the differences
in the ICT development and study period.

Moreover, this study identified numerous factors,
including age, place of residence, intermate usage, atti-
tude, perceived usefulness and perceived ease of use that
were associated with willingness to use a mHealth app in
southwest Ethiopia.

Patients with DM below 30 years of age were associated
with a willingness to use mobile health applications. This
finding was in line with different studies.”’ ** The possible
reason for this is that young person is close to new tech-
nologies and accept them easily. Furthermore, a mobile

health app that would be crucial for the young age group
rather than the older age. As was to be expected, there
was high usage of technology and mobile devices, which
confirms the potential for and necessity of creating inter-
ventions that make use of smartphones as a platform for
young people’s health. Younger people can explain why
they use particular apps, why they manage them, and
what qualities and features health apps should have.
Patients who were urban residents were 2.12 times
more likely to be willing to use mobile health applications
(AOR 2.12; 95% CI 1.12 to 3.98) than those who lived in
rural areas. This finding is consistent with different study
settings.24 * This finding could be explained by the fact
that urban residents were more likely than rural resi-
dents to have access to mobile health devices, internet
access and interactive new technology. Moreover, in rural
areas, the challenges range from the high price of mobile
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devices, lack of knowledge about their use, a lack of infra-
structure or both.

Patients who access the internet on mobile devices
were 3.91 times more likely to be willing to use mobile
health applications (AOR 3.91; 95% CI 1.31 to 11.5) as
compared with their counterparts. This finding is consis-
tent with different study settings.22 # This could be due
to patients’ increased use of the internet on their mobile
devices, improved access to health information and
increased awareness of the use of mobile health applica-
tions for self-care management. Therefore, expanding
internet connectivity and infrastructure is necessary for
the effective distribution of mHealth applications for
diabetes patients’ self-care management.

Patients who had a favourable attitude towards mobile
health applications to manage DM were 5.20 times more
likely to be willing to use mobile health applications (AOR
5.20; 95% CI 2.60 to 10.40). This finding is consistent with
the findings of other studies.?®*” This demonstrates how
patients’ attitudes towards mobile health technologies
influence their willingness to use them positively. Patients’
intentions to use mobile health applications also increase
as they view these technologies as a tool to improve their
health management. The probable cause of this is that
patients with DM who have a settled, positive attitude
towards mobile health applications will be extremely
incensed by new solutions. Therefore, a strong emphasis
should be placed on activities that improve attitudes, such
as computer access, ongoing training and support, and
knowledge sharing on mobile health technology for self-
care management.

Patients who perceived mHealth applications as easy
were 2.57 times more likely to be willing to use mobile
health applications (AOR 2.57; 95% CI 1.34 to 4.85), as
compared with patients who did not perceive ease of
use.'®** Users tend to focus more on a system’s usability
when they have no or little prior experience with it.
This suggests that if a new mHealth service is perceived
as being difficult to use, users will not use it, regardless
of how valuable the system may be. Users will stop using
mHealth solutions that are not userfriendly, according
to research. If a person believes that a new system will
benefit them, any difficulty with using it may be resolved.
Deploying mHealth applications may, therefore, need
further education on how to use and manage the new
system for better adoption.'®

Patients who perceived mHealth applications as useful
were 4.67 times more likely to be willing to use mobile
health applications (AOR 4.67; 95% CI 1.95 to 5.77) as
compared with patients who did not perceive the useful-
ness of the mHealth applications.”®*’ This showed that no
matter how simple or complex the mobile health applica-
tion is to use, patients will not use it if they do not believe
it will be valuable to them. As a result, it is important to
make sure that the system will enhance the desired health
results when developing it.

Limitations of the study and future research

The study has some limitations, the study was interviewer
based, so the responses might have been affected by
bias introduced by the interviewers, the study did not
include private hospitals; and the study used quantitative
approaches, which may affect the generalisability of the
findings. Hence, future research studies could include
patients with diabetes from private hospitals, support the
finding with a qualitative study and use a health infor-
mation technology acceptance model, so that the results
could be generalisable.

CONCLUSION

Overall, this study showed that the proportion of willing-
ness of patients with DM to use mobile health applica-
tions for self-care management was high. The willingness
of patients with DM to use mobile health applications
was influenced by their age, place of residence, internet
access, attitude, perceived ease of use and perceived
usefulness. Considering these factors could provide
insight for designing and implementing diabetes manage-
ment applications on mobile devices in Ethiopia.

Author affiliations

"Department of Health Informatics, College of Health Science, Mattu University,
Mettu, Ethiopia

%Department of Epidemiology and Biostatistics, Institute of Public Health, College of
Medicine and Health Science, University of Gondar, Gondar, Ethiopia

*Department of Health Informatics, Institute of Public Health, College of Medicine
and Health Science, University of Gondar, Gondar, Ethiopia

“Department of Health System Management and Health Economics, School of
Public Health, College of Medicine and Health Science, Bahir Dar University, Bahir
Dar, Ethiopia

Acknowledgements The authors would like to thank Mettu University's ethical
committee for the approval of ethical clearance. Also, the authors are grateful to the
Oromia region public hospital management, data collectors, supervisors and study
participants.

Contributors ADW: conception and design, study selection, data curation, analysis
and interpretation of data, funding acquisition, investigation, methodology. AAS and
AWD: supervision, validation, visualisation and reviewing.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Consent obtained directly from patient(s).

Ethics approval This study involves human participants and was the ethical
clearance was approved by Mettu University’s ethical review committee with
approval number MeU/RAC/1036/15. Participants gave informed consent to
participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Agmasie Damtew Walle http://orcid.org/0000-0001-9583-5876
Adamu Ambachew Shibabaw http://orcid.org/0000-0002-0207-4746

8 Walle AD, et al. BMJ Health Care Inform 2023;30:100761. doi:10.1136/bmjhci-2023-100761

yBuAdoo Aq paroaloid 1senb Aq £20z ‘9T [udy Uo Jwod g soewsoul/:dny woly papeojumoq £202 AeN 92 Uo T9/00T-£202-10ylwag/9sTT 0T Se paysiignd 1si1) :wioju| ared yieaH CiNg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9583-5876
http://orcid.org/0000-0002-0207-4746
http://informatics.bmj.com/

3

Sisay Maru Wubante http://orcid.org/0000-0001-9442-5074
Chalachew Msganaw Yehula http://orcid.org/0000-0003-2989-8128
Addisalem Workie Demsash http://orcid.org/0000-0002-9356-8126

REF
1

ERENCES

Jemere AT, Yeneneh YE, Tilahun B, et al. Access to mobile phone
and willingness to receive mHealth services among patients with
diabetes in Northwest Ethiopia: a cross-sectional study. BMJ Open
2019;9:e021766.

Federation I. IDF diabetes atlas, tenth. International Diabetes 2021.
Dereje N, Earsido A, Temam L, et al. Prevalence and associated
factors of diabetes mellitus in Hosanna town, southern Ethiopia.
Annals of Global Health 2020;86.

Sun H, Saeedi P, Karuranga S, et al. IDF diabetes Atlas: Global,
regional and country-level diabetes prevalence estimates

for 2021 and projections for 2045. Diabetes Res Clin Pract
2022;183:50168-8227(21)00478-2:109119.:.

Shibuta T, Waki K, Tomizawa N, et al. Willingness of patients with
diabetes to use an ICT-based self-management tool: a cross-
sectional study. BMJ Open Diab Res Care 2017;5:000322.
Olamoyegun MA, Raimi TH, Ala OA, et al. Mobile phone ownership
and willingness to receive mHealth services among patients with
diabetes mellitus in South-West, Nigeria. Pan Afr Med J 2020;37:29.
Varshney U. Mobile health: four emerging themes of research. Decis
Support Syst 2014;66:20-35. .

Palos-Sanchez PR, Saura JR, Rios Martin Miguel Angel, Rios
Martin MA, et al. Toward a better understanding of the intention

to use mHealth Apps: exploratory study. JMIR Mhealth Uhealth
2021;9:e27021.

Geirhos A, Stephan M, Wehrle M, et al. Standardized evaluation of
the quality and persuasiveness of mobile health applications for
diabetes management. Sci Rep 2022;12:1-10.

Silver L. Smartphone ownership is growing rapidly around the world,
but not always equally 2019.

Wang Y, Wu T, Chen Z. Active usage of mobile health applications:
cross-sectional study. J Med Internet Res 2021;23:e2533012.

Shan R, Sarkar S, Martin SS. Digital health technology and mobile
devices for the management of diabetes mellitus: state of the art.
Diabetologia 2019;62:877-87.

Waki K, Fujita H, Uchimura Y, et al. DialBetics: a novel smartphone-

based self-management support system for type 2 diabetes patients.

J Diabetes Sci Technol 2014;8:209-15.

Guicin NO, Berk OS. Technology acceptance in health care: an
integrative review of predictive factors and intervention programs.
Procedia - Social and Behavioral Sciences 2015;195:1698-704.
Lim S, Kim S-Y, Kim JI, et al. A survey on ubiquitous healthcare
service demand among diabetic patients. Diabetes Metab J
2011;35:50.

20

21

22

23

24

25

26

27

28

29

Open access

Mekonnen ZA, Gelaye KA, Were MC, et al. Mothers intention

and preference to use mobile phone text message reminders for
child vaccination in Northwest Ethiopia. BMJ Health Care Inform
2021;28:e100193.

Bogale B, Habte A, Haile D, et al. Willingness to receive mHealth
messages among diabetic patients at Mizan Tepi university teaching
hospital: implications for digital health. Patient preference and
adherence 2022;16:1499-1509.

Gagnon MP, Orrufio E, Asua J, et al. Using a modified technology
acceptance model to evaluate healthcare professionals' adoption of
a new telemonitoring system. Telemed J E Health 2012;18:54-9.
Davis FD. Perceived usefulness, perceived ease of use, and

user acceptance of information technology. MIS Quarterly
1989;13:319-40.

Goedel WC, Mitchell JW, Krebs P, et al. Willingness to use mobile
phone apps for HIV prevention among men who have sex with
men in London: web-based survey. JMIR mHealth and uHealth
2017;5:e153.

Hargittai E, Redmiles EM, Vitak J. Americans’ willingness to adopt a
COVID-19 tracking App. FM 2020;25:11.

Yang S, Chen Y, Zhou L, et al. Willingness to adopt Mhealth among
Chinese parents during the COVID-19 outbreak: Cross-sectional
questionnaire study. JMIR Mhealth Uhealth 2021;9:€23155.
Abelson JS, Symer M, Peters A, et al. Mobile health apps and
recovery after surgery: what are patients willing to do? Am J Surg
2017;214:616-22.

Basu S, Garg S, Kumar R, et al. The willingness for using mobile
phone for health education among women caregivers of under 5
children in an urban resettlement colony in Delhi, India. Indian J
Community Health 2017;29:439-44.

Reddy MM, Thekkur P, Majella MG, Selvaraj K, et al. Use of

mobile phone in healthcare: readiness among urban population of
Puducherry, India. Int J Med Public Health 2016;6:94-7.

Huang C-Y, Yang M-C. Empirical investigation of factors influencing
consumer intention to use an artificial Intelligence-Powered mobile
application for weight loss and health management. Telemedicine
and e-Health 2020;26:1240-51.

Tobias G, Sgan-Cohen H, Spanier AB, et al. Perceptions and
attitudes toward the use of a mobile health APP for remote
monitoring of gingivitis and willingness to pay for mobile

health Apps (Part 3): mixed methods study. JMIR Form Res
2021;5:€26125.

Chen Y, Xu Q. The willingness to use mobile health and its
influencing factors among elderly patients with chronic heart failure
in Shanghai, China. International Journal of Medical Informatics
2022;158:104656.

Deng Z, Hong Z, Ren C, et al. What predicts patients' adoption
intention toward mHealth services in China: empirical study. JMIR
Mhealth Uhealth 2018;6:e172.

Walle AD, et al. BMJ Health Care Inform 2023;30:€100761. doi:10.1136/bmjhci-2023-100761

yBuAdoo Aq paroaloid 1senb Aq £20z ‘9T [udy Uo Jwod g soewsoul/:dny woly papeojumoq £202 AeN 92 Uo T9/00T-£202-10ylwag/9sTT 0T Se paysiignd 1si1) :wioju| ared yieaH CiNg


http://orcid.org/0000-0001-9442-5074
http://orcid.org/0000-0003-2989-8128
http://orcid.org/0000-0002-9356-8126
http://dx.doi.org/10.1136/bmjopen-2018-021766
http://dx.doi.org/10.5334/aogh.2663
http://dx.doi.org/10.1016/j.diabres.2021.109119
http://dx.doi.org/10.1136/bmjdrc-2016-000322
http://dx.doi.org/10.11604/pamj.2020.37.29.25174
http://dx.doi.org/10.1016/j.dss.2014.06.001
http://dx.doi.org/10.1016/j.dss.2014.06.001
http://dx.doi.org/10.2196/27021
http://dx.doi.org/10.1038/s41598-022-07544-2
http://dx.doi.org/10.2196/25330
http://dx.doi.org/10.1007/s00125-019-4864-7
http://dx.doi.org/10.1177/1932296814526495
http://dx.doi.org/10.4093/dmj.2011.35.1.50
http://dx.doi.org/10.1136/bmjhci-2020-100193
http://dx.doi.org/10.2147/PPA.S364604
http://dx.doi.org/10.2147/PPA.S364604
http://dx.doi.org/10.1089/tmj.2011.0066
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.2196/mhealth.8143
http://dx.doi.org/10.2196/23155
http://dx.doi.org/10.1016/j.amjsurg.2017.06.009
http://dx.doi.org/10.47203/IJCH.2017.v29i04.017
http://dx.doi.org/10.47203/IJCH.2017.v29i04.017
http://dx.doi.org/10.5530/ijmedph.2016.2.8
http://dx.doi.org/10.1089/tmj.2019.0182
http://dx.doi.org/10.1089/tmj.2019.0182
http://dx.doi.org/10.2196/26125
http://dx.doi.org/10.1016/j.ijmedinf.2021.104656
http://dx.doi.org/10.2196/mhealth.9316
http://dx.doi.org/10.2196/mhealth.9316
http://informatics.bmj.com/

	Willingness of diabetes mellitus patients to use mHealth applications and its associated factors for self-­care management in a low-­income country: an input for digital health implementation
	Abstract
	Introduction
	Methods
	Study area and period
	Study design
	Study population
	Study variables and measurements
	Sample size determination and sampling procedure
	Data collection tool, data quality control and procedure
	Data processing and analysis

	Results
	Sociodemographic characteristics of patients with DM
	Clinical and behavioural characteristics of the patients
	Mobile device utilisation pattern
	Willingness to use mHealth applications
	Factors associated with ﻿willingness of patients with﻿ DM to use the mHealth application

	Discussion
	Limitations of the study and future research

	Conclusion
	References


