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Abstract

Background: Patient portal technology is increasingly utilized in the health care system for diabetes management as a means
of communication and information-sharing tools, and it has the potential to improve access, quality, and outcomes for
patients with diabetes. However, its adaptation is very low, and patients’ intention toward the patient portal is unknown.
This study aims to fill this gap by determining the intention to use the patient portal and its predictors among patients
with diabetes in Ethiopia.

Method: An institution-based cross-sectional study was conducted on patients with diabetes from April 3 to May 8 in eight
referral hospitals in the Amhara region, Ethiopia 2023. Samples were proportionally allocated for each hospital, and parti-
cipants were selected by using a systematic random sampling method. The data were collected by using an interviewer-
administered questionnaire using the Kobo collection mobile app. Descriptive statistics were performed using SPSS version
26. The degree of association between exogenous and endogenous variables was assessed and validated using structural
equation modeling using AMOS version 21.

Result: A total of 1037 (96.2% response rate) patients with diabetes participated in the study. Of them, 407 (39.25%), 95%
Cl: [36.4-42.2] were found to have an intention to use the patient portal. Digital literacy (3=0.312, 95% Cl: [0.154-0.465],
p <.01), performance expectancy (B=0.303, 95% Cl: [0.185-0.420], p <.01), effort expectancy (3=0.25, 95% Cl: [0.131-
0.392], p<0.01) facilitating condition (3=0.22, 95% Cl: [0.081-0.36], p<.01) and habit (3=0.111, 95% Cl: [—0.009
to 0.227], p<.05) were significantly associated with the intention to use patient portals. Effort expectancy and facilitating
conditions were positively moderated by gender.

Conclusion: This study found that patient with diabetes’ intention to use patient portals was low. To increase patients with
diabetes’ intention to use the patient portal, interventions in digital literacy, performance expectations, effort expectations,
facilitating conditions, and habits are required.
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Background

Information technologies (ITs) are being implemented in
the healthcare systems of developing countries.! A patient
portal is one of them that helps patients manage their per-
sonal health information, request prescription refills, sched-
ule appointments, communicate with their health care
provider, receive laboratory results, and improve medica-
tion adherence.”” It provides patients with greater access
to health care services and enables them to engage in
their health care process, by increasing patient health liter-
acy.®® It has a significant effect on improving self-
management, especially for chronic diseases like diabetes,”
and increases patient satisfaction.'® Routine controls and
follow-ups can be performed remotely to reduce unneces-
sary hospital visits. Care providers can check their patients’
health status digitally with wearable remote patient
monitoring devices integrated with the patient portal
system.'"'? In addition, it is important to minimize
medical errors and medical fraud to improve patient out-
comes in the healthcare process.'?

Diabetes mellitus is a chronic disease in which the body
is unable to control the amount of glucose, and its essential
symptom is high blood glucose levels.'*'* It is becoming a
major global public health issue, with more than a half
billion adults living with it and 1.5 million deaths attributed
to it each year.'*'®'7 According to a World Health
Organization report, more than 24 million adults are
living with diabetes in Africa, and it is anticipated to
reach 55 million by the year 2045.'®'® Similarly, according
to the International Diabetes Federation report, Ethiopia is
one of the leading countries among the top five most preva-
lent nations in Africa.'®

Effective diabetes management requires continuous
communication between the patient and the care
provider. As a result, ICT is increasingly being used in
diabetes patient care. In addition, promoting patient-
centered care and empowering patient engagement are
important to improve the quality of care,”® and health
information technologies play a significant role in
achieving these goals and helping patients manage their
health more effectively.>?!

Despite the increasing availability of the patient portal,
provider enthusiasm, and the tool’s potential benefits, its
adoption is very low*? and little is known about it by
patients. According to the literature, patient portals are
used by less than 7% of the total number of healthcare con-
sumers worldwide.?*** Moreover, adopting the portal tech-
nology is still facing difficulties in developing countries.?
Patient portals, one initiative of the Ethiopian Federal
Ministry of Health’s digital health plan to provide patients
access to their medical records, offer great promise to
improve patient health and satisfaction with their care, as
well as professional and organizational effectiveness in
the health care system.®

The possible barriers at the patient and provider levels
that are associated with low adoption of patient portals
have been identified in several studies. Lower socio-
economic status, older age, rural residence, male gender,
and public or no insurance are consistently linked to the
lower adoption of patient portals.”*?® There are also
numerous barriers identified by studies, including low
digital literacy, a lack of internet access, privacy concerns,
and the existence of multiple provider-specific portals.?®~>>
The studies performed by UTAUT2 show that performance
expectancy, effort expectancy, facilitating condition, social
influence, price value, habit, hedonic motivation, and self-
perception are indicated as factors for low patients’ behav-
ioral intention to use the patient.®>**

Among the several factors contributing to the successful
implementation of technologies, user perception and
acceptance are important for sustainable technology adop-
tion. According to the Unified Theory of Acceptance and
Use of Technology, the adoption of innovative technology
is dependent on the user’s behavioral intention.>> Effective
technology use is also the result of an intention, and this
intention is influenced by different factors.>>® Therefore,
to adapt and implement the patient portal for our country’s
healthcare system, it is crucial to understand how patients’
intention to use it and identify the predictors that influence
their intention to use patient portals. Therefore, the aim of
this study was to determine the intention to use a patient
portal and its predictors among diabetes mellitus patients
in Ethiopia.

Theoretical model background

To determine the association between the independent and
dependent variables, the “Unified Theory of Acceptance
and Use of Technology” has been introduced as one of
the most widely accepted models.*® The Unified Theory
of Acceptance and Use of Technology Extended
(UTAUT?2) theory has three main structural components,
such as exogenous, endogenous, and moderators, similar
to the original UTAUT model, with substantial modifica-
tions in constructs and moderators. As a result, the
UTAUT?2 model added three significant constructs, includ-
ing hedonic motivation, price value, and habit, as independ-
ent variables in addition to the four variables shared with
UTAUT (performance expectancy, effort expectancy,
social influence, and facilitating conditions), with modera-
tors age, sex, and experience.35

In this study, we adapt the Venkatesh UTAUT2 model
into eight independent constructs, one dependent construct,
and two moderators. Actual use behavior, which was con-
sidered a dependent variable and moderator experience in
the original UTAUT2, was not assessed in this study
since the investigated technology was a predicted technol-
ogy that has not been implemented currently in Ethiopia,
and there is no current actual use of the patient portal in
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Figure 1. Theoretical framework for intention to use patient portal among DM patients, adopted from UTAUT2 modeling.

the referral hospitals under study. Digital literacy was used
as an independent construct in addition to the original
UTAUT2 model constructs in our study, as indicated in
Figure 1.

According to the literature, the potential user’s intention
toward the technology is the most important determinant of
its acceptance and sustainability.*>*” The user’s desire to
use technology in the future is explained by their intention
to use it. In this study, the behavioral intention to use the
patient portal was used as an outcome variable since it
has been found to be a substantial determinant of actual
patient portal usage.***° The patient portals’ adoption
has varied from country to country due to different
factors, and the factors affecting consumer behavioral inten-
tion to use and the actual use behavior may also vary.”'*
The literature shows that predictors that affect the patients’
intention to use the patient portal are perceived usefulness,
perceived ease of use, facilitating condition, social influ-
ence, hedonic motivation, price value, and habit, 3433
The moderators such as age, gender, and experience
affect the association between the behavioral intention to
use the patient portal and its predictors. These moderators
can alter the intensity and direction of the association.
The effects of performance expectancy on behavioral inten-
tion were moderated by age, gender, and experience, with a
greater effect among younger males.*>*® In comparison, the

impact of effort expectancy on behavioral intention was
moderated by age and gender, with younger women experi-
encing a higher impact.****4? The influence of social influ-
ence on behavioral intention was moderated by age and
gender, with older women experiencing a higher
impact.>>® Although the influence of facilitating condi-
tions on behavioral intention was moderated by gender
and age, older women were more strongly affected.> The
impact of hedonic motivation on behavioral intention was
moderated by age and gender, with younger males experi-
encing a higher impact.®

Performance expectancy (PE) is defined as the degree
to which using a technology will provide benefits to con-
sumers in carrying out certain activities..>%*!4344
According to our literature review, health-care consu-
mers are more likely to adopt e-Health technologies
that provide clear benefits, such as obtaining an elec-
tronic medical prescription through patient portals.?!*>~
“7 The following is the proposed hypothesis to test the
effect of PE on the behavioral intention to use the
patient portal.

HI: Performance expectancy has a positive influence on
patients’ intentions to use the patient portal.

H2: The effect of performance expectancy on patients’
intentions to use the patient portal is moderated by gender.
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H3: The effect of performance expectancy on patients’
intentions to use the patient portal is moderated by age.

Effort Expectancy (EE): Effort expectancy is the level of
comfort a consumer can expect when using technology.*®**
The easier it is for consumers to understand and use the
e-Health technology, the greater the likelihood that consu-
mers will adapt it.?"*"*~*® The following is the proposed
hypothesis to test the effect of EE on behavioral intention
to use the patient portal.

HA4: Effort expectancy has a positive influence on patients’
intentions to use the patient portal.

H5: The effect of effort expectancy on patients’ intentions
to use the patient portal is moderated by gender.

H6: The effect of effort expectancy on patients’ intentions
to use the patient portal is moderated by age.

Social Influence (SI): refers to how much a consumer
believes others who are significant to them, such as
friends and family, believe they should use a particular
technology.®® In the context of e-Health, this can also be
a crucial concept because people who have the same dis-
eases tend to be influenced by others who also have the con-
ditions.*=>" In the other study, it was not a significant
predictor of behavioral intention to use the technology.
The following is the proposed hypothesis to test the effect
of SI on the behavioral intention to use patient portals.

H7: ST has a positive influence on patients’ intentions to use
the patient portal.

HS8: The effect of social influence on patients’ intentions to
use the patient portal is moderated by gender.

H9: The effect of social influence on patients’ intentions to
use the patient portal is moderated by age.

Facilitating Condition (FC): defined as the individual
perception of the support available for using a technology
activity.® The lack of resources for consumers to access
these platforms is one of the obstacles to their use of
health services over the Internet, suggesting that users
with better access to e-Health technologies will favor the
adoption of EHR portals.*® In another study, facilitating
conditions had no significant effect on the behavioral inten-
tion to use portals.3 > The following are the proposed
hypotheses to test the effect of FC on behavioral intention
to use patient portals.

H10: Facilitating conditions have a positive influence on
patients’ intentions to use the patient portal.

H11: The effect of facilitating conditions on patients’ inten-
tions to use the patient portal is moderated by gender.
H12: The effect of facilitating conditions on patients’ inten-
tions to use the patient portal is moderated by age.

Hedonic Motivation (HM): defined as intrinsic motivation
(enjoyment) and has been taken into account as a significant
predictor in many studies on consumer behavior.>> When a
patient has a chronic disease, obtaining and handling infor-
mation about their health status using e-Health technologies
may or may not be a pleasant process. Hedonic motivation,
however, was discovered to have a significant influence on
behavioral intention in a recent study with UTAUT2 in
e-Health.>? In contrast, another study shows that there is
no meaningful correlation between hedonic motivation
and behavioral intention. Patients do not seem to enjoy
using portals, which is likely because the presence of a
disease drives much of the usage of portals.*-*>* The fol-
lowing is the proposed hypothesis to test the effect of HM
on the behavioral intention to use patient portals.

HI3: Hedonic motivation has a positive influence on
patients’ intentions to use the patient portal.

H14: The effect of hedonic motivation on patients’ inten-
tions to use the patient portal is moderated by gender.
HI5: The effect of hedonic motivation on patients’ inten-
tions to use the patient portal is moderated by age.

Price value (PV): in a consumer-use environment, it is also
a relevant factor, as unlike workplace technologies, consu-
mers must bear the costs related to the purchase of devices
and services.” If patients can obtain their medical prescrip-
tion, appointment, and other services via patient portals,
they can save transportation costs by avoiding unnecessary
travel to a health institution. The better health care service
consumers have about the price value of an e-Health tech-
nology can help save money, the more likely they intend
to use it,>> and older people tend to give more importance
to price in e-Health.>® In another study, PV had no signifi-
cant effect on behavioral intention to use the technology.™
The following is the proposed hypothesis to test the effect
of PV on behavioral intention to use patient portal.

HI16: PV has a positive influence on patients’ intentions to
use the patient portal.

H17: The effect of price value on patients’ intentions to use
the patient portal is moderated by gender.

H18: The effect of price value on patients’ intentions to use
the patient portal is moderated by age.

Habit (HA): the degree to which people carry out behaviors
unconsciously after learning.* Since habit is a concept that
should not be exclusive to IT technology, we can anticipate
that habit will positively influence e-Health adoption, as it
has in other IT adoption fields. According to a review of
the literature, women and younger people have a habit of
using e-Health technologies more frequently.’”-® The fol-
lowing are the proposed hypotheses to test the effect of
HAs on the behavioral intention to use patient portals.
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H1I9: Habit has a positive influence on patients’ intentions
to use the patient portal.

H20: The effect of habit on patients’ intentions to use the
patient portal is moderated by gender.

H21: The effect of habit on patients’ intentions to use the
patient portal is moderated by age.

Digital literacy (DL) is the awareness, attitude, and skill of
individuals to use digital technologies and facilities to iden-
tify, access, manage, integrate, evaluate, and synthesize
digital information, create new knowledge, communicate
with others, and use in the context of certain health or
other life activities.’®®® Many studies have explored the
relationship between digital literacy and intention to use.
A study reports that digital literacy positively impacts the
intention to use digital technology.®’®* Another study
stated that higher digital literacy would have a positive
impact on users’ effectiveness and a direct influence on
their intention to use digital technology.®®

H22: Digital literacy has a positive influence on patients’
intentions to use the patient portal.

H23: The effect of digital literacy on patients’ intentions to
use the patient portal is moderated by gender.

H24: The effect of digital literacy on patients’ intentions to
use the patient portal is moderated by age.

Methods

Study design

An institution-based cross-sectional study was conducted to
determine the intention to use a patient portal and its predic-
tors among patients with diabetes in Ethiopia.

Study period and study area

This study was conducted in public referral hospitals in the
Ambhara region of northwest Ethiopia from April 3 to May
8, 2023. The regional state is estimated over 32 million
people.®* The region still faces difficulties due to lack of
professionals, equipment, and medical supplies, and insuf-
ficient healthcare resources.®” In the region, there are eight
referral hospitals: the Debremarkos referral hospital, the
Tibebe Gion Specialized Hospital, Felege Hiwot Referral
Hospital, the Debre Tabor Referral Hospital, University
of Gondar specialized teaching hospital, the Woldia
Referral Hospital, the Dessie Referral Hospital, and the
Debrebrehan Referral Hospital. These are the hospitals
where this study was conducted.

Population

All patients with diabetes who had follow-ups in referral
hospitals in the Amhara region, northwest Ethiopia, were

used as the source population. All patients with diabetes
who had follow-ups in the Amhara region referral hospitals
during our study period were used as a study population.
All adult >18-year-old patients with diabetes who had
follow-ups in the referral hospitals during the study
period were included in our study.

Sample size determination and the sampling
procedure

The sample size was determined using the number of free
parameters that had been estimated in the model specifica-
tion, including all regression coefficients between observed
exogenous variables and latent variables, regression coeffi-
cients between latent variables, all factor loading on indica-
tors other than those with paths fixed to one, all variance of
exogenous variables (error covariance), and all covariance
between exogenous variables (error covariance), has factors
taken into consideration when determining the sample size
for structural equation models. Therefore, the model can be
specified according to the following (Figure 2).

In the above model specification, the number of distinct
elements in the structural equation system () or available
inputs needs to be greater than the number of free para-
meters to be estimated to proceed with the given model.
Therefore, ¢ = @ where k is the number of observed
indicator variables in the model, which is 31, so
€= w =496 available inputs for estimating the
number of free parameters excluding those factor loadings
(path coefficient) fixed to one in the above-hypothesized
model to determine the model parameter.

Total variances of the independent variables are para-
meters =40

The covariances between independent variables are
parameters =28

The load factors between the latent and its indicator
without fixed load factor = 22

The regression coefficients between observed or latent
variables are parameters =8

Therefore, the free parameters to be estimated were a
total of 98 parameters; the degree of freedom (DF) was cal-
culated as the number of available inputs minus the number
of free parameters to be estimated, which was equal to
496-98 =398. This implies that the above model is a
structurally over-identified model since DF > 0. It is recom-
mended to use 5-10 participants per variable of free to be
estimated.®® Therefore, considering 98 free parameters as
a rule of thumb, 10 observations per indicator variable
and a 10% nonresponse rate were considered for the study.

The final sample size was calculated as follows:

Sample size = (Free parameter X ratio of respondent to free
parameter) plus nonresponse rate.
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Figure 2. AMOS software sample size determination.

N=(98*%10) =980
Nonresponse rate =0.1*980 =98

Final sample size =980+ 98 =1078

Sampling procedure. Study participants were selected from
eight referral hospitals in the Amhara region of northwest
Ethiopia. Proportional allocation was performed for each
referral hospital, and finally, the participants were selected
using a systematic random sampling method. The number
of patients who came for follow-up was determined based
on the hospital’s monthly disease report. According to
recent-month disease reports of the hospitals, there were
4590 patients with diabetes in those hospitals. The first
patient was randomly selected using the lottery method, fol-
lowed by the selection of every study participant at every
kth interval until the needed sample size was reached.

Variables
Dependent Variable

e Intention to use patient portal

Independent variables

e Socio-demographic characteristics
Performance Expectancy (PE)
Effort Expectancy (EE)

Social Influence (SI)
Facilitating Condition (FC)
Hedonic Motivation (HM)

Price Value (PV)

Habit (HA)

Digital Literacy (DL)

Moderators

o Age
e Gender

Operational definition

e Patient Portal: A secure online website or application
that works integrated with EMR or EHR that enables
patients’ convenient 24-h access to personal health infor-
mation from anywhere with an internet connection.
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Using a secure username and password, patients can
view their medical records, such as recent doctor
visits, discharge summaries, prescriptions, immuniza-
tions, allergies, lab results, scheduling appointments,
and medication adherence guidelines.®’

e Intention to use the patient portal: The degree to which a
patient has made intentional plans to engage in or resist
engaging in a specific future behavior while using the
patient portal system.>”%®

e Intended to use the patient portal: the patient who rates
the intention to use a technology measurement scale
scored median and above were intended to use the
patient portal; otherwise, they are not intended to use
it, with a five-point Likert scale of three questions.
Medians were used since the nature of the data distribu-
tion lacks normality.

Data collection tool and procedure

The data collection instrument that we used for this study
was adapted from a study done by V. Venkatesh and
other studies that were previously conducted using
UTAUT2.'>*3% During adaption, the digital literacy con-
struct was added to the original data collection instrument
and also underwent forward and backward translation.
The first part focuses on participants’ socio-demographic
characteristics. The second part contains 31 questions that
enable the measurement of the participant’s intention
towards the patient portal and each of the constructs was
measured using a 5-point Likert scale question, in which
1 denotes strongly disagree, 2 denotes disagree, 3 denotes
neutral, 4 denotes agree and 5 denotes strongly agree.

The data was collected using the Kobo Collect mobile
app, and an interviewer-administered structured Ambharic
language questionnaire was used. The data collection
process, respondent’s right, and the objective of the
research were informed to the respondent in the data collec-
tion, those who were willing to participate and gave consent
were interviewed by the data collector. The case scenario
was presented to the participant during data collection.

Data quality assurance

Data collectors and supervisors received one day of training
on the study’s objectives, data collection methods, data col-
lection tools, respondent approach, data confidentiality, and
respondent rights prior to the start of data collection and
during data collection. The respondents were selected by
systematic random sampling to minimize bias. The supervi-
sors regularly monitored the data collection process, accur-
acy, and completeness.

After the data collection, the data were cleaned up and
cross-checked before being analyzed. Although a question-
naire is a standard tool, a pretest with 10% of the actual
sample size was conducted on diabetes patients at the

Injibara General Hospital before actual data collection;
the pretest was performed with characteristics that are com-
parable to those of the real study participants. The results of
the reliability of latent variables were assessed with the
threshold value of composite reliability and Cronbach’s o
(>0.7) cut point. Based on the results of the pretest, with
minor adjustments, the actual data were collected.

Data management and analysis

Data preprocessing was performed by the Statistical
Package for Social Science (SPSS) version 26 software
before data analysis. The descriptive statistics of demo-
graphic variables and the magnitude of intention to use
the patient portal were estimated using SPSS version 26.
The indicator variable’s reliability and validity were
assessed by measurement model confirmatory factor ana-
lysis (CFA). Convergent validity (CV > 0.70), discriminant
validity (DV >0.6) and construct reliability (CR >0.7) were
assessed. The model was assessed with the chi-square ratio
(<3), goodness-of-fit index (GFI>0.9), adjusted
goodness-of-fit index (AGFI>0.8), root mean square
error of approximation (RMSEA <0.08) and normed fit
index (NFI>0.9). Structural modeling analyses were
carried out to test the hypothesis and identify the most
important predictor variables of the intention to use
patient portals. Critical ratios and standardized path coeffi-
cients were used to measure the association of dependent
and independent variables, and 95% confidence intervals
and p values (p<.05) were used to evaluate statistical
significance.

Ethics approval and consent to participants

In this study, all the necessary methods were carried out in
accordance with relevant guidelines and regulations. The
data collectors (interviewers) were needed to read the infor-
mation sheet to the respondents/legal guardians, and
informed consent was obtained from the respondents/legal
guardians and ethical approval was obtained from the
University of Gondar Institutional Ethical Review Board
(ref no: TPH/2501/2023). Participants were also notified
that participation is completely voluntary and that they
can stop or quit their participation at any point without
any justification if they are uncomfortable with it. The col-
lected data are kept private to protect the confidentiality of
any information provided by study participants and their
privacy.

Results

Socio-demographic characteristics of the participant

A total of 1037 (96.2% response rate) adult patients with
diabetes participated in the study. The median age of the
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respondents was 39 years (IQR =28-48). Of the study’s
participants, 35.5% were over the age of 44. Of the total
responses, 58.7% were male. Of the total participants,
55.8% were urban residents, and 61.7% reported being
married. Forty-eight percent of the participants were ortho-
dox Christians. Thirty-eight percent of the participants had
higher education. A total of 37.3% of participants had inter-
net and social media exposure. The results showed that
50.8% of the participants had a monthly income of less
than 5000 ETB. A total of 57.5% of participants were
type 2 diabetes patients, and 44% of participants had
lived with diabetes for less than 3 years. A total of 15.3%
of participants had comorbidities, as indicated in the
(Table 1).

Behavioral intention to use patient portals. In this study, 407
(39.25%) (95% CI: [36.4-42.2]) of the participants
intended to use the patient portal and were scored at the
median and above the value of intention to use the patient
portal. The outcome variable intention to use the patient
portal was measured using three questions with a five-point
Likert scale; the median score was 10 (IQR =6-12), as
summarized in Figure 3.

Measurement model

Before proceeding to structural modeling, we developed the
measurement model as shown in Figure 4 and assessed
composite reliability, convergent validity, discriminant val-
idity, and model fitness by performing confirmatory factor
analysis (CFA). The multivariate kurtosis value was >5
(62.584), and the multivariate critical ratio was not
between —1.69 and 1.69, CR =22.278. The data failed to
exhibit multivariate normality assumption, so by resam-
pling the data that were previously assumed to have been
distributed normally, the nonparametric test of bootstrap-
ping methods helps to evaluate the significance of the
path coefficients, standard errors, and confidence intervals
of non-normally distributed data. Consequently, 5000 boot-
strap samples were used in AMOS, with a 95% confidence
interval.

In the measurement model, we assessed the measure-
ment properties in terms of reliability, convergent validity,
and discriminant validity. For reliability, we report compos-
ite reliability and Cronbach’s alpha coefficients in which all
values consistently exceeded the recommended cutoff point
of (0.7),”° indicating that the scales are internally consistent.
Convergent validity was assessed to determine whether the
variable contribution to the variance of the factor is valid to
describe the factor accordingly or not. It was assessed by
the item loadings for all factors, which were above the
recommended cut point of (0.6),”" which implied that our
measurement tool has acceptable convergent validity.
Table 2 summarizes the value of the constructs’

Table 1. Socio-demographic characteristics of patients with
diabetes in Amhara region referral hospital, 2023.

Age in years 18-24 159 15.3
25-34 246 23.7
35-44 264 25.5
>LL 368 35.5
Gender Female 428 41.3
Male 609 58.7
Marital status Single 260 25.1
Married 640 61.7
Divorced 105 10.1
Widowed 32 3.1
Religion Orthodox 498 48.0
Muslim 285 27.5
Protestant 207 19.9
Other 47 4.5
Occupation Farmer 122 11.8
Merchant 252 24.3
Government employee 283 27.3
NGO 98 9.4
Housewife 121 11.7
Other 161 15.5
social media Yes 394 38.0
exposer
NO 643 68.0
Educational Status unable to read and 100 9.6
write
Able to read and write 64 6.2
Primary 154 14.9
Secondary 325 31.3
Higher education 394 38.0

(continued)
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Table 1. Continued.

Place of Rural 401 38.6
resident

Urban 636 61.3

Monthly <5000 ETB 527 50.8
income

5000-10000 ETB 275 26.5

>10000 ETB 235 22.7

Diabetes type  Type 1 440 42.5

Type 2 597 57.5

Duration of DM <3 Years 456 44.0

3-6 Years 198 19.1

>6years 383 36.9

Comorbidity No 878 84.7

Yes 159 15.3

Note: other in occupation category contains unemployed, daily laborer and
students.

Cronbach’s alpha, construct reliability and average variance
extracted.

The discriminant validity was evaluated using the
Fornell-Larcker criterion. According to this criterion, the
latent variable shares more variance with its indicators
than with the other latent variables.” Discriminant validity
was assessed by the square root of the average variance
extracted (AVE), which is larger than the inter-construct
correlations (off-diagonal elements) in the model. As indi-
cated in Table 3, the requirement was met, which implies
that our measurement tool has satisfactory discriminant
validity. All the above model index assessments were
established.

In this study, we used the tolerance (>0.1) and variance
inflation factor (VIF < 10) to assess the degree of collinear-
ity between independent variables.”®> According to our test
results, there is no collinearity between them, summarized
as (Table 4).

Structural equation model fit indexes

The measurement model (CFA) results revealed that the
model fit measures had the following values: chi-square
(XZ/df =2.418), goodness-of-fit index (GFI=0.942),
adjusted goodness-of-fit index (AGFI=0.927), compara-
tive fit index (CFI=0.975), root mean square error of

approximation (RMSEA =0.037), and standardized root
mean square residual (SRMR =0.028).3%74 Considering
this, the results of the goodness-of-fit model satisfied the
criteria. As a result, it is possible to draw conclusions on
the study hypotheses using the structural model (Table 5).

Structural equation modeling

Structural equation model path significance levels were
estimated using a bootstrap with 5000 iterations of resam-
pling to ensure the highest level of consistency in the
results after the measurement model was assessed. The
structural model was evaluated using R*=0.73. Overall,
the model explains 73% of the variance in behavioral inten-
tion to use the patient portal using exogenous variables in
the model: digital literacy, effort expectancy, performance
expectancy, facilitating condition, habit social influence,
hedonic motivation, and price value. SEM analysis results
presented in Figure 5 and Table 6 show that predictors of
performance expectancy, digital literacy, effort expectancy,
facilitating conditions and habit had a significant
positive association with patients’ behavioral intention to
use the patient portal technology. The digital literacy
level of individuals has a significant positive effect on the
intention to use the patient portal (H22) (p=0.312, 95%
CI: [0.154-0.465], p < .01). Similarly, performance expect-
ancy (H1) has a significant positive influence on patients’
intention to use the patient portal (f=0.303, 95%
CI: [0.185-0.420], p <.01). Effort expectancy (H4) was
significantly associated with patients’ intention to use the
portal (p=0.25, 95% CI: [0.131-0.392], p<.0l).
Facilitating conditions (H10) have a significant influence
on the intention to use a patient portal (§=0.22, 95%
CI: [0.081-0.36], p <.01), and habit also had a significant
effect on patients’ intention to use patient portals (H19)
(B=0.111, 95% CI: [-0.009-0.227], p <.05). In contrast,
the results revealed that social influence (H7) has no signifi-
cant effect on the intention to use the patient portal
(p=0.01, 95% CI: [-0.134 to 0.163], p>.05), as well as
hedonic motivation (H13) (p=-0.023, 95% CI: [-0.129
to 0.078], p>.05) and price value (H16) (f=0.045, 95%
CI: [-0.074 to 0.158], p>.05) have no significant influence
on intention to use the patient portal.

Moderation effect

A multi-group SEM analysis was performed to ascertain the
effect of moderators on the relationship between predictor
variables and behavioral intention to use the patient portal.

To test moderators, model comparisons were performed
between unconstrained and structural weight models. The
structural weight (constrained) shows that the moderator
variable has no effect on the relationship between the pre-
dictors and dependent variable; on the other hand, the
unconstrained model revealed whether the moderator has
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Behavioral intention to use patient portal

B Not intended to use patient portal
W intended to use patient portal

Figure 3. Behavioral intentions to use the patient portal among patients with diabetes in Amhara region referral hospitals, Ethiopia, 2023.

a significant difference in influence on the relationship
between predictors and the dependent variable. The moder-
ator variable was identified as a moderator when a signifi-
cant difference between the two models had to be
substantial (p <.05 or chi-square difference >5) to be con-
sidered significant.”

The results in presented in Tables 7 and 8 show that there
was a statistically significant difference between being male
or female on the effects of the effort expectancy and facili-
tating conditions on the intention to use the patient portal.
Despite this, there was no statistically significant difference
in gender for the other predictors. Additionally, there was
no statistically significant difference in the intention to
use the patient portal across different age groups for any
of the predictors in this study.

Discussion

This study aims to determine the intention to use a patient
portal and to identify predictors among patients with dia-
betes using the UTAUT2 model. This study’s findings
show that of the total participants in the study, 39.25%
were found to have an intention to use the patient portal,
which is less than half of the participants. This study
result is lower than studies performed on diabetic patients’
intentions to use m-Health applications’® and willingness to
receive m-Health services among patients with diabetes in
Ethiopia.”” This discrepancy might be due to sample size
and awareness differences between m-Health apps and
patient portal technology, as well as 75% and 77.8% of par-
ticipants, respectively, in those studies being mobile
owners. In addition, most of our study participants intended

to learn about patient portals for future use; this implied that
patients’ knowledge about patient portals and poor culture
of information utilization could have an impact on their
intention to use the portal.”®

Similarly, this study’s result is lower than that of a study
performed on the intention to use personal health records in
Egypt.” And also, this finding was lower than a study done
in the United States; this discrepancy might be due to the
study participants and sample size. They used high usage
from a survey of respondents (n=3162) in the United
States. Another reason might be that the participants were
aware of the portal technologies that were beneficial to
health, and the study time period was during the pandemic
COVID-19; this may also have had an effect on the study
result.®® Another study was done on patients with diabetes
in Lebanon®' and other study done in Canada,® which are
higher than our study. The possible explanation for this dis-
crepancy might be that the majority of participants in our
study are not familiar with patient portal technology.
Moreover, there is a low level of emerging patient portal
technology development in Ethiopia. The likely reason
might be that low internet penetration, low digital device
penetration®® and low levels of digital and health literacy
might have contributed to this result.%**

According to our study findings, the endogenous vari-
ables performance expectancy, effort expectancy, facili-
tating conditions, habit and digital literacy were
significantly associated with the intention to use the
patient portal. On the other hand, social influence,
hedonic motivation, and price value had no direct consid-
erable influence on the behavioral patient’s intention to
use the patient portal.
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Figure &. Confirmatory factor analysis of intention to use patient portal among patients with diabetes in Amhara region referral hospitals

Ethiopia 2023.

This study’s findings revealed that the digital literacy
level of individuals has a direct positive and highly signifi-
cant effect on behavioral intention to use the patient portal,
which has the greatest influence over all other predictors.
This implied that those individual patients who have
better digital literacy skills, which include technical skills
such as login, searching, and evaluation skills to obtain
information from the patient portal, were more likely to
intend to use the patient portal technology.®* The probable

reason might be that more than one-third of participants in
this study had internet and social media exposure, and more
than two-thirds of the participants had secondary or higher
education status. This study’s findings aligned with other
study results. 08¢

Based on our study-findings, performance expectancy
has a direct positive effect on the intention to use the
patient portal. This indicates that those individual patients
who perceive the usefulness of the patient portal to access
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Table 2. Reliability of predictors and intention to use patient portal  Table 2. Continued.
among patients with diabetes in the Amhara region referral
hospitals Ethiopia 2023.

Digital DL2 0.78
literacy
Performance PE1 0.69 0.86 0.865 0.617 DL3 0.78
expectancy
PE2 0.81 Behavioral Bl1 0.88 0.90 0.907 0.766
intention
PE3 0.83 BI2 0.1
PE4 0.81 BI3 0.83
Effort EE1 0.77 0.89 0.888 0.664
expectancy
EE2 0.80 their medical records as helping them accomplish
health-related tasks quickly and effectively are more
EE3  0.85 likely to intend to use the patient portal ***7-88
Consumers need to believe the system is useful; they will
EEL0.86 attempt to use it, regardless of how easy or difficult it is
. to use. Therefore, it is important to ensure that the system
Social SI1  0.84 0.87 0.867 0.685 JO . .
influence w181; improve the desired health outcpmes wl.len developlpg
S 0.85 it."” This study’s results are consistent with the studies
performed, 1214142769091
SI3  0.79 Similarly, effort expectancy directly influences behav-
ioral intention to use a patient portal. This finding shows
Facilitating FC1 073 0.86 0.857 0.600 that the individual patients who perceived the ease of use
condition and ease of learning to operate the patient portal are more
Ae2 0 likely to intend to use the patient portal. In this case, if
S G the patient portal feature is functionally simple, clear, and
understandable, patients are more likely to intend to use
FCL  0.75 it.”> This may also be the result of patients’ perceptions
that using a portal may simplify their work and enable the
Hedonic HM1 0.78 0.86 0.859 0.671 handling of information and data in a readily available
motivation and systematic way.’®>’ According to a study, awareness
HM2  0.85 and training of innovative technology improves users’ per-
ceived ease of use and, consequently, increases intention to
HM3 083 use the technology.”” The lack of user-friendly features is
Price value PVl 083 0.9 T i also a reason for most patient portals and other eHealth
technology failures.”> This result is consistent with other
- evidence 21:44.76.87.90.91
The other finding of this study is that facilitating condi-
PV3  0.85 tions also have a positive direct effect on patients’ inten-
tions to use the patient portal. This implied that those
Habit HAL 0.81 0.89 0.891 0672 individual patients who had the necessary infrastructure,
resources, support, and expertise to utilize the patient
HA2 0.88 . . .
portal were more likely to intend to use the patient
HA3  0.8% portal.*” In addition, patients may prefer to use the
patient portal system since it makes their medical records
HAL 0.75 accessible to improve their health status, and favorable
technological and environmental conditions may also
DL1 0.80 0.82 0.828 0.617 encourage them to intend to use patient portal technolo-
gies.”® The other studies are consistent with this study

(continued) result, ' >21-69-88
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Table 3. Discriminant validity between constructs using the fornell larcker criterion.

PE 0.785

EE 0.720 0.815

S| 0.690 0.707 0.828

FC 0.708 0.759 0.723 0.774
HM 0.479 0.431 0.475 0.500
PV 0.643 0.590 0.770 0.657
HA 0.529 0.516 0.602 0.548
DL 0.686 0.762 0.719 0.761
Bl 0.722 0.739 0.670 0.728

Table k. Multicollinearity test between predictors of intention to use
the patient portal at referral hospitals in the Amhara region,
Ethiopia, 2023.

PE 0.468 2.136
EE 0.408 2.452
S| 0.403 2.482
FC 0.420 2.380
HM 0.544 1.839
PV 0.430 2.328
HA 0.438 2.283
DL 0.424 2.358

Dependent Variable: BI

Another study result shows that Habit is weakly asso-
ciated with the patient’s intention to use the patient portal.
Those individual patients may think that accessing and
using their medical records through the patient portal
system is a good habit.** This may be due to more than
one-third of our participants having social media and
other mobile app usage habits, which can be another justi-
fication for this result. If patients experienced using other

0.819

0.547 0.847

0.751 0.669 0.820

0.538 0.692 0.629 0.785

0.476 0.628 0.563 0.748 0.875

Table 5. Model fit indexes intention to use patient portal among
diabetic patients Amhara region referral hospitals, Ethiopia 2023.

CMIN 962.475 -

CMIN/DF 2.418 Between 1 and 3 Accepted
GFI 0.942 >0.90 Accepted
AGFI 0.927 >0.8 Accepted
CFl 0.975 >0.90 Accepted
SRMR 0.028 <0.08 Accepted
RMSEA 0.037 <0.08 Accepted

similar technologies to patient portals, they would

become exposed to relying on and frequently using the
existing system and are more likely intending to use the
new system.”* This result is supported by other
studies, 424493

According to our study findings, the influence of the
effort expectancy on the intention to use the patient portal
was positively moderated by gender, and our study result
is supported by other studies.'**” This result revealed that
being male was more impacted by effort expectancy than
being female to intend to use the patient portal or that
females’ behavioral intention to use the patient portal was
less affected by effort expectancy than being male.

Finally, the findings of this study show that the relation-
ship between facilitating conditions and behavioral
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Figure 5. Structural equation modeling for intention to use patient portal among patients with diabetes in Amhara region referral
hospitals Ethiopia 2023.

Table 6. Structural equation modeling of the association between predictors and intention to use the patient portal among patients with
diabetes at referral hospitals in the Amhara region, Ethiopia, 2023.

H1 Bl — PE 0.303 0.053 5.690 0.185 0.420 .00* Supported
Ha BI = EE 0.254 0.059 4.319 0.131 0.392 .00* Supported
H7 Bl — SI 0.010 0.068 0.148 —0.134 0.163 .842 Unsupported
H10 BI = FC 0.220 0.067 3.261 0.081 0.360 .002* Supported
H13 Bl — HM —0.023 0.054 —0.427 —0.129 0.078 .641 Unsupported
H16 Bl = HA 0.111 0.063 1.775 —0.009 0.227 .0uL* Supported
H19 Bl « PV 0.045 0.055 0.812 —0.074 0.158 .459 Unsupported
H22 Bl — DL 0.312 0.072 4.334 0.154 0.465 .001* Supported

Note: S.E.: standard error; C.R.: Critical ratio; *p <.05.

intention to use patient portals was positively moderated by  higher impact on females than on males to intend to use
gender. This finding implied that the availability of patient portals, which is the effect of facilitating conditions
resources, infrastructure support and knowledge have a  on behavioral intention to use patient portals and is stronger
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Table 7. Moderating effects of gender on the intention to use patient portals among patients with diabetes at referral hospitals in the
Amhara region, Ethiopia 2023.

H2 PE—BI Male 0.340
Female 0.357
H5 EE—BI Male 0.412
Female 0.162
H8 SI—BI Male —0.046
Female —0.067
H11 FC—BI Male 0.124
Female 0.375
His HM—BI Male —0.097
Female 0.007
H17 PV—BI Male 0.056
Female —0.014
H20 HA—BI Male 0.198
Female —0.008
H23 DL—BI Male 0.328
Female 0.447

Note. *p < .05, **p < .01

in females. This result is also supported by other studies.”®
A likely reason for this significant difference might be the
digital divide. In our study, males had approximately 58%
social media exposure. In our country, males have better
internet and digital device access, which helps them use
the patient portal.””-*®

Implication of the study

The results of this investigation have theoretical and prac-
tical implications. In theory, our results could allay con-
cerns regarding patient portal use in areas with limited
resources. It serves as a baseline for researchers, particu-
larly in settings with limited resources, because of the
limited evidence regarding the patient’s intention to

.00** 0.051 .821 Not supported
.00**

.00** 5.163 .038* Supported
.010*

) 0.051 .822 Not supported
.336

.0u2* 6.499 .011* Supported
.00**

.0u1* 1.818 .178 Not supported
.903

.282 0.765 .382 Not supported
.822

.00** 2.927 .16 Not Supported
912

.00** 1.493 222 Not supported
.00**

utilize the patient portal. Our study provides statistical
support for the UTAUT2 model’s significance in evaluating
the patients with diabetes to use portal technology and the
results may be applicable in other countries. Our compre-
hension of the importance of the major determinants of
intention to utilize the patient portal for health management
has also been enhanced as a result of this study.
Practically, this study offers insights for developers,
managers, and decision-makers in the healthcare industry
to improve the use and acceptability of patient portals
among patients with diabetes. Moreover, it contributes to
increasing the adoption of patient portals to reduce the
prevalence of diabetes mellitus complications across
Ethiopia. Implementers can enhance the usability of portal
technology in the healthcare sector by ensuring that they
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Table 8. Moderating effects of age on the intention to use patient portals among patients with diabetes at referral hospitals in the Amhara
region, Ethiopia 2023.

H3 PE—BI <39 0.381
>9 0.322
H6 EE—BI <39 0.181
>39 0.275
H9 SI-BI <39 —0.075
>39 —0.049
H12 FC—BI <39 0.255
>39 0.208
H15 HM—BI <39 —0.098
>39 —0.011
H18 PV—BI <39 —0.066
>39 0.086
H21 HA—BI <39 0.196
>39 0.060
H24 DL—BI <39 0.434
>39 0.365
Note. *p < .01.

complete healthcare services more quickly and that top
management supports, allocates resources, and provides
the knowledge for users to achieve the relative advantage
of patient portal technology. Finally, this finding offers an
input for policymakers creating healthcare policies that
will encourage the acceptance of patient portals for health
information management. Because performance expectancy,
facilitating conditions, effort expectancy, and digital literacy
have a significant impact on a user’s intention to use the
patient portal, practitioners should concentrate on those pre-
dictors to encourage patients to utilize the patient portal.

Strength and limitation of the study

Our study found significant insight into important predic-
tors of behavioral intentions with the new external construct

.00* 0.588 443 Not supported
.00*
.006 1.214 271 Not supported
.00*
.283 0.083 773 Not supported
405
.00* 0.233 .629 Not supported
.00*
.075 1.309 .253 Not supported
.826
.288 3.508 .061 Not supported
.098
.00* 2.242 134 Not supported
316
.00* 0.491 .483 Not supported
.00*

of digital literacy in addition to the original UTAUT2 con-
structs and used a large sample size. This study’s limitations
were, first, that since our study is cross-sectional, we are
unable to draw conclusions on the causal relationship
between the predictors and behavioral intentions to use
the patient portal. Second, the study was quantitative, so
we could not include patient perceptions about patient
portal technology. Third, the study was conducted only at
a public referral hospital, but it needed a study on
general, primary, and private hospitals for more generaliz-
ability of the study results.

Conclusions

This study found that patients’ intention to use the patient
portal was low. Most of the patients intended to learn
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about the patient portal. Digital literacy, performance
expectancy, effort expectancy, facilitating conditions, and
habit were identified as significant predictors of patients’
intention to use the patient portal. In addition, gender was
found to have a moderating effect on the relationships
between behavioral intention to use the patient portal and
effort expectancy, as well as facilitating conditions.
Despite this, age was found to have no significant influence
on the relationships between all predictors in this study and
intention to use the patient portal. Therefore, interventions
are needed to improve patients’ intention to use the
patient portal through awareness, capacity building, and
improving the digital literacy level of patients. This will
help improve patients’ intentions to adapt the patient
portal technology for our country to improve patient-
provider communication and give them access to their
medical information.

Additionally, we suggest that implementers consider
predictors such as performance expectancy, effort expect-
ancy, facilitating conditions, and habits during portal imple-
mentation, as well as develop a patient portal with
user-friendly features that enable patients to access their
medical records through the portal system. So that accord-
ing to this study result, we recommend the following
interventions:-

e Awareness and Capacity Building: Educational initia-
tives can raise awareness about patient portals, their ben-
efits, and how to use them effectively.

e Digital Literacy Training: Programs can equip patients
with the necessary digital skills to navigate the portal
with confidence.

e User-Friendly Portal Design: Developing patient portals
with intuitive interfaces and clear functionalities can
enhance ease of use and encourage adoption.

e Facilitating Conditions: Ensuring access to devices and
reliable internet connectivity, along with ongoing
support from healthcare providers, can create an envir-
onment conducive to portal use.

Finally, we suggest that future researchers investigate using
a qualitative approach to know patients’ perceptions about
the patient portal and with additional constructs such as atti-
tude, trust, and privacy concerns to generate more evidence
in the area.
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