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Background: Patients with chronic illnesses need to take care of themselves and
seek ongoing medical attention. By using technology, telemonitoring can
minimize hospitalization and care costs, while increasing professional
productivity, providing constant medical attention and enhancing patient self-
care management. Despite all these advantages, nothing is known regarding
the intentions of Ethiopian professionals and nurses to adopt telemonitoring
technologies. Therefore, the purpose of this study is to evaluate the
telemonitoring intention of Ethiopian professionals and nurses, as well as the
factors related to it.

Methods: A total of 781 randomly chosen nurses and physicians who worked at
public hospitals in Bahir Dar City, northwest Ethiopia, participated in a cross-
sectional survey. To give everyone an opportunity, the sample size was
distributed equitably among the hospitals and the profession according to
staffing numbers. The sample was obtained using a simple random sampling
technique. Data were gathered by skilled data collectors utilizing a self-
administered questionnaire. For additional cleaning and descriptive statistical
analysis, the data were imported into EpiData version 4.6 and exported to
Statistical Package for Social Science version 25. Analysis of Moment Structure
version 23 structural equation modeling was used to ascertain the degree of
the association between the variables.

Result: The response rate was 732/781 (93.7%), with 55.7% (408/732) of the
participants being men and two-thirds (67.6%, 495/732) being nurses. About
55.9% [95% confidence interval (Cl): 52.3-59.6] of respondents intended to
use telemonitoring. The desire to employ telemonitoring is positively impacted
by performance expectancy (B=0.375 95% CI: 0.258-0.494), -effort
expectancy (8= 0.158, 95% CI: 0.058-0.252), facilitating condition (8= 0.255,
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95% Cl: 0.144-0.368), and habit (3= 0.147, 95% CI: 0.059-0.233). Age and gender
positively affected the link between effort expectancy and intention to employ
telemonitoring. It was discovered that being young and male has a beneficial
relationship impact. Age positively moderated the association between the
intention to use telemonitoring and the facilitating conditions, and adults were
strongly linked with the relationship.

Conclusion: In Bahir Dar City public hospitals, over half of the doctors and nurses
have the intention to use telemonitoring. Predictive indicators of intention to
utilize telemonitoring that were statistically significant were performance
expectancy, effort expectancy, facilitating condition, and habit.
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intention to use, telemonitoring, UTAUT, chronic patients, Ethiopia

Introduction

Telemedicine refers to the remote delivery of healthcare
services, including consultations, diagnosis, and treatment,
using telecommunications technology (1, 2). Telemonitoring
(TM) is a key component of telemedicine (3). Telemonitoring
is remotely monitoring vital parameters by individuals outside
of a healthcare setting and electronically transmitting them
to healthcare providers (4-7). It remotely monitors the
health state of patients using audio, video, and other
telecommunications and electronic information processing

(TMS) are
increasingly implemented for the follow-up of chronic diseases

technologies (8). Telemonitoring systems
because they improve the quality of healthcare and allow
capturing the clinical parameters of patients easily and
continuously (9).

Currently, chronic diseases are significant global, national,
and personal health problems (10) that require continuous
medical attention as well as patient self-management.
However, due to geographic obstacles and inadequate access to
medical personnel, the rate of prompt and ongoing follow-up
with chronic patients in Ethiopia stayed low (11, 12). These
obstacles have been overcome with the use of telemonitoring
systems (13).

TM technologies have the potential for enhancing the quality
of life, raising the general standard of living and services and
better life-

threatening events, and mortality (14, 15). Among digital health

managing common conditions, complications,

solutions for health workers establishing remote patient

monitoring services/programs at public hospitals is a strategic
initiative planned by the Ministry of Health of Ethiopia (16).

Abbreviations

AAPH, Addis Alem Primary Hospital; COPD, chronic obstructive pulmonary
disease; EE, effort expectancy; eHealth, electronic health; FC, facilitating
conditions; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; HA,
habit; HM, hedonic motivation; ICT, information communication technology;
IT, information technology; IUTM, intention to use telemonitoring; PE,
performance expectancy; SEM, structural equation model; SI, social influences;
SPSS, Statistical Package for Social Science; TGSTH, Tibebe Ghion Specialized
Teaching Hospital; TM, telemonitoring; TMS, telemonitoring system; VIF,
variance inflation factor; UTAUT, Unified Theory of Acceptance and Use of
Technology.
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However, there is limited information on the intention to use

telemonitoring (IUTM) among nurses and professionals
in Ethiopia.
Numerous researchers have shown that healthcare

professionals around the world have little intention of using
telemonitoring technologies (15). The problem is getting worse
in Africa due to high technology resistance from healthcare
providers as a result of technology anxiety (17, 18). A study
conducted in Ethiopia showed
telemedicine (46.5%) (19).

A low intention to employ telemonitoring technology results in

low willingness to use

a limited uptake of telemonitoring systems for monitoring chronic
illnesses using telemonitoring (20). The consequences of low
adoption of telemonitoring systems are a high hospitalization
rate, increased cost of care, inhibited self-care management,
and low healthcare access, which leads to poor management of
chronic disease and increased burden of diseases, disability,
and premature death (17, 21). A number of studies have
revealed that performance expectancy (PE), effort expectancy
(EE), social influence (SI), facilitating condition (FC), hedonic
motivation (HM), and habit (HA) (20, 22-24) are determining
the status of intention to use telemonitoring among nurses
and physicians.

According to my exhaustive search, there are a few studies that
are known to be conducted outside of Ethiopia with the intention
to use telemonitoring. These studies have drawbacks, including
outdated research, small sample sizes, disagreement gaps, and
bias toward participation (20, 24). Therefore, the present study
aims to assess the intention of nurses and physicians to use
telemonitoring and associated factors to support chronic patients
among medical professionals and nurses employed at Bahir Dar
City’s public hospitals.

Prior studies have demonstrated that the use of telemonitoring
system implementation depends on the intention of the user. As a
result, it is crucial to conduct studies on the intention of health
professionals to use telemonitoring systems (24-26). Therefore,
knowing the intention to use telemonitoring and its challenges
among health workers will be important to patients with chronic
diseases, program owners, policymakers, and researchers to take
evidence-based interventions and conduct further studies to
support prevention, diagnosis, and treatment follow-up.
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Theoretical background and hypothesis

The Unified Theory of Acceptance and Use of Technology
(UTAUT) was developed in 2003 by Venkatesh et al. (22), and
it was updated in 2012 by Venkatesh et al. (23). The UTAUT
is used to better understand user acceptance of technology and
how technology design might influence consumer decisions to
accept or reject it. This model was derived from seven other
theoretical models: the Theory of Reasoned Action (TRA), the
Theory of Planned Behavior (TPB), the Technology
Acceptance Model (TAM), the Motivational Model (MM), the
Model of PC Utilization (MPCU), the Combined TAM and
TPB (C-TAM-TPB), and the Innovation Diffusion Theory
(IDT) (22).

To provide answers to research questions, it is essential to use
the right model as a theoretical foundation to best describe
consumer behavior toward the technology under consideration.
The UTAUT2 model was chosen as the main theoretical
framework for the inquiry of this study. According to
UTAUT had a high

explanatory power and was remarkably successful in evaluating

information systems research, the
the variables that affect a person’s intention to utilize various
technologies (27).

In this study, the UTAUT2 model was proposed by removing
the experience from the moderator variable, price value from the
exogenous variable, and actual use from the endogenous variable
from the original UTAUT2 model. Because telemonitoring
technology has not yet been fully implemented throughout
Ethiopia, nurses and physicians have not yet fully utilized the
technology. The actual use behavior that was an endogenous
variable in the original UTAUT2 model will not be measured in
this study. Likewise, the technology is not used in Ethiopia; as a
result, no moderator was included with experience because
nurses and doctors there are not familiar with TM. In the case of
resources to adopt TM, which was fulfilled by the government
price value is not the concern of nurses and physicians; thus, the
price value was not included as an exogenous variable. Therefore,
the current proposed UTAUT2 model constructs of intention to
effort
expectancy, social influence, facilitating conditions, hedonic

use telemonitoring are performance expectancy,
motivation, and habit, and two moderator variables, age and

gender (23) (Figure 1).

Performance expectancy

PE is “the degree to which an individual believes that using the
system will help him or her to gain in job performance” (22). The
UTAUT models capture the concept of performance expectancy
from the constructs of five models, perceived usefulness (TAM/
TAM2 and C-TAM-TPB), extrinsic motivation (MM), job fit
(MPCU), relative advantage (IDT), and outcome expectations
[standardized clinical trial (SCT)] (22, 28, 29). In Bilbao Primary
Care (20) and Don Ostia University Hospital (24) in Spain, it
has been found that PE has a positive association with the
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FIGURE 1

Proposed theoretical model. Adapted with permission from
“Research Model UTAUT2" by Viswanath Venkatesh, James Y. L.
Thong and Xin Xu, licensed under CC BY 4.0

intention of using telemonitoring. In Bangladesh (30) and
Ethiopia (31), PE has a significant association with the intention
of using electronic health (eHealth). In India (27), PE greatly
influences behavioral intention to employ the suggested mobile-
based information technology (IT) solution. A comparable study
conducted in Ethiopia showed that PE had no direct association
with the intention to use telemedicine. Therefore, to test the
effect of PE on the intention to use TM, the following hypothesis
is generated:

H1: The intention to use TM will be positively influenced by

performance expectations.

Effort expectancy

Effort expectancy is “the degree of ease associated with the use
of the system” (22). UTAUT models capture the concept of effort
expectancy from the perceived ease of use (TAM/TAM2),
complexity (MPCU), and ease of use (IDT) (22, 28, 29).
A systematic review conducted among 12 studies showed that
effort expectancy was found to be the strongest predictor of
technology acceptance (28). Studies conducted in (20)Bilbao
Primary Care showed that EE had a positive association with the
intention to use telemonitoring. A study conducted in India (27)
showed that EE was found to significantly influence behavioral
intention to use the proposed mobile-based IT solution. Another
study conducted in Ethiopia (32) and Indonesia (33) showed that
telehealth/
telemedicine. In a comparable study conducted in Don Ostia

EE significantly affects the intention to wuse
University Hospital (24) in Spain, it was found that EE did not
influence the intention to use telemonitoring. Therefore, to test
the effect of EE on the intention to use TM, the following
hypothesis is generated.

H2: The intention to use TM will be positively affected by

effort expectations.
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Social influences

Social influence is “the degree to which an individual perceives
that important others believe he or she should or should not use
the new system” (29, 34). Social influence as a direct determinant
of intention to use is represented as the subjective norm in TRA,
TAM2, TPB/dual theory of planned behavior (DTPB), and
C-TAM-TPB, social factors in MPCU, and image in IDT (22).
Studies conducted in Bilbao Primary Care (20) and Don Ostia
University Hospital (24) showed social influences were not
positively associated with the intention to use telemonitoring.
Another study conducted in Indonesia (33) and Ethiopia (32)
showed that social influence is not significantly associated with
the intention to use telehealth. Comparable studies conducted in
the original UTAUT model (22) showed a strong association
with the intention to use information technology. Similarly, in
studies conducted in Taiwan (35) and Senegal (36), it was found
that social influence had a strong association with the intention
to telemedicine. In another study conducted in India (27), SI was
found to significantly factor in the intention to use the proposed
mobile-based IT solution. Therefore, to test the effect of SI on
the intention to use TM, the following hypothesis is generated.

H3: The intention to use TM will be positively affected by

social influences.

Facilitating conditions

Facilitating conditions is “the degree to which an individual
believes that an organizational and technical infrastructure exists
to support the use of the system” (22, 29). This definition
captures constructs from three models perceived, behavioral
control [theory of planned behavior (TBP) DTPB, C-TAM-TPB],
facilitating conditions (MPCU), and compatibility (IDT). A study
done in Bilbao Primary Care (20) and Don Ostia University
Hospital (24) showed that facilitating conditions are a significant
predictor of intention to use telemonitoring. Similarly, studies
conducted in Indonesia (33) and Ethiopia (31) indicate that
facilitating conditions are strongly associated with the use of
eHealth/telehealth technologies. Another study conducted in
India (27) showed that FC was found to significantly influence
the intention to use the proposed mobile-based IT solution.
Comparable studies conducted in Ethiopia (32) showed that
facilitating conditions did not have a significant influence on the
intention to use telemedicine. Therefore, to test the effect of FC
on the intention to use TM, the following hypothesis is generated:

H4: The intention to use TM will be positively affected by

facilitating conditions.

Hedonic motivation
Hedonic motivation is described as the extent to which a

person thinks funny or enjoyable due to the employment of a
particular technology (23). The modified UTAUT showed that
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hedonic motivation has a positive influence on behavioral
intention (23). Studies conducted in China (37) and Pakistan
(38) showed that hedonic motivation had a significant effect on
the intention to use telemedicine. A study conducted in the
United States showed that hedonic motivation had a significant
effect on mobile-based app acceptance (39). A study conducted
in Malaysia showed that HM had a significant effect on intention
toward smartwatches for health and fitness monitoring (40).
Studies conducted in Italy revealed that hedonic motivation was
a significant factor in the use of robot technologies (41).
Therefore, to test the effect of HM on the intention to use TM,
the following hypothesis is generated:

H5: The intention to use TM will be positively affected by

hedonic motivation.

Habit

Habit refers to automating behavior from initial learning to
regular use of technology (23). A study conducted in the United
States showed that habit had a significant effect on mobile-based
app acceptance (39). Therefore, to test the effect of HB on the
intention to use TM, the following hypothesis is generated:

Hé6: The intention to use TM will be positively affected

by habit.

Moderator variables of intention to use TM

In the UTAUT2 model of context, sex, age, and experience
variables affect the direction or strength of the relation between
exogenous and endogenous variables (42).

The moderating effect of age

In a study conducted in China, a moderator analysis confirmed
that different age groups have specific moderating effects on effort
expectancy and behavioral intention to use health technology (43).
In another study conducted in the Midwestern US state, it was
found that the effects of PE, EE, SI, HA, and HM on behavioral
intention to wuse health information technology were all
moderated by individual age (23). In another study conducted in
Asia, PE, EE, and SI were moderated by age to behavioral
intention to use smart equipment for health (44). Studies in the
original model of the UTAUT showed that age had moderating
effects on PE, EE, and SI on behavioral intention to use
information technology (22). Therefore, to test the moderating
effect of age on the intention to use TM, the following
hypotheses are proposed:

H7: The influence of PE on the intention to use TM will be

moderated by age.

H8: The influence of EE on the intention to use TM will be

moderated by age.

H9: The influence of FC on the intention to use TM will be

moderated by age.
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H10: The influence of SI on the intention to use TM will be
moderated by age.

H11: The influence of HM on the intention to use TM will be
moderated by age.

H12: The influence of HA on the intention to use TM will be
moderated by age.

The moderating effect of gender

A study conducted in China indicated that gender had
moderating effects on EE on behavioral intention to use the
health system (43). Studies in the original model of the UTAUT
showed that gender had moderating effects on PE, EE, SI, and
FC on behavioral intention to use information technology (22).
Another study conducted in India showed that EE had a
moderating effect on the intention to wuse mobile-based
Information Technology (27). Similarly, in a study conducted in
the Midwestern US state, the effects of PE, EE, SI, HA, and HM
on behavioral intention to use health information technology
were all moderated by individual gender (23). Therefore, to test
the moderating effect of gender on the intention to use TM, the
following hypotheses are proposed:

H13: The influence of PE on the intention to use TM will be

moderated by gender.

H14: The influence of EE on the intention to use TM will be

moderated by gender.

H15: The influence of FC on the intention to use TM will be

moderated by gender.

H16: The influence of SI on the intention to use TM will be

moderated by gender.

H17: The influence of HM on the intention to use TM will be

moderated by gender.

H18: The influence of HA on the intention to use TM will be

moderated by gender.

Methods
Study design and setting

A facility-based cross-sectional study was conducted from 25
March to 30 April 2023, at Bahir Dar city public hospitals
Ethiopia ~ Amhara [Addis  Alem
Primary Hospital (AAPH), Felege Hiwot Comprehensive
Specialized Hospital (FHCSH), and Tibebe Ghion Specialized
Teaching Hospital (TGSTH)]. These public hospitals have a
total of 2,566 health professionals. Out of them, 1,112 were
nurses and physicians who were permanently employed. Bahir

in  northwest region

Dar is the capital city of the Amhara National Regional State
located at a distance of 565 km northwest of Addis Ababa, the
capital city of Ethiopia. Ambharic is the working language of the
state. According to the Amhara Bureau of Finance and
Economic Development (ABOFED), the population of Bahir
Dar city was estimated to be 339,683. Among these, 183,307
(54%) of them were women (45). The city had 11 health
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centers (including one private health center), 10 health posts
and one family guidance association clinic, 4 private general
hospitals, and 35 medium private clinics.

Study participants and sample size
determination

All physicians and nurses working at AAPH, FHCSH, and
TGSTH are the source population for this study. All physicians
and nurses working at AAPH, FHCSH, and TGSTH during the
study period are the study population for this study. The study
included all physicians and nurses working at AAPH, FHCSH,
and TGSTH. However, the physicians and nurses who are not
permanently employed (less than 6 months) in AAPH, Felege
Hiwot comprehensive specialized hospital (FHRH), and TGSTH
were excluded since they may not have the knowhow about
predictors’ intention to use TM. The sample size was determined
based on the free parameters assumption as follows.

Model specification

Model specification is a visual representation of theoretical
variables of interest and expected relationships among them, as
well as an expression of hypotheses with graphical conceptual
models (46). The exogenous variables (PE, EE, SI, FC, HM,
and HA) are factors of TM.

Model identification

Based on paths, the following rules for determining model
parameters can be estimated using a diagram (47). All variances
of the
disturbance, are free parameters (25 error terms, 1 disturbance,

exogenous and endogenous variables, including
and 6 exogenous latent variables, totaling 32). All covariances
between exogenous variables are free parameters (15 covariances
between exogenous variables). All factor loadings between latent
and its indicators are free parameters (18 load factors between
latent and its indicators without considering a fixed load factor).
All regression coefficients between observed and latent variables
are free parameters (six regression coefficients between
total

The number of distinct

exogenous and endogenous). The number of free

is 71.
parameters (sample moment) to estimate is k(k+ 1)/2 =25 x 26/

parameters in this model
2 =325, where k is the number of items in our study. Degree of
freedom = sample moment — free parameters = 325 — 71 = 254.
The model has been overidentified, given that there are more
than 0 degrees of freedom. Working with an overidentified
model is, therefore, typically recommended (46, 48). The number
of free parameters in the hypothetical model determines the
minimum sample size; it has been suggested that the ratio of free
(49).
Accordingly, considering the 71 free parameters to be estimated

parameters to respondents be estimated as 1:10

based on the hypothesized model and considering participants to
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be estimated as a free parameter ratio of 10, the minimum sample
required is 710. The sample size calculated accounts for the non-
response rate of 10% and is therefore considered to demonstrate
the final sample size. Thus, the final sample size becomes 781.

Mathematically: Fn = (FP x R) 4+ nr
Fn = (71 x 10) + (71 x 10) x 10%
Fn =781

where Fn is the final sample size, FP is the free parameter to
be estimated, R is the number of individuals to be selected
for each free-estimable parameter, and nr is the non-response
rate using 10%.

Sampling procedure

A proportional allocation of participants for each public
hospital was done. Then, the participants were allocated based on
their profession. Finally, 781 participants were selected by a
simple random sampling method using OpenEpi random
program version 3 from their respective professions.

Data collection tools and procedures

A structured self-administered questionnaire was developed
after reviewing several works of literature on the subject (20, 23,
24, 27, 32, 50). The structured questionnaire had two parts: the
first part contains sociodemographics with 7 items, and the
second part contains 25 items of questions from key constructs
of the UTAUT model. Four performance expectation items, four
effort expectancy items, four facilitating condition items, three
social influence items, three hedonic motivation items, four habit
items, and three intention to use TM items are all included in
the tool. A Likert scale with values ranging from 1 to 5 was used
to measure each of the constructs: 1 representing strongly
disagree, 2 disagree, 3 neutral, 4 agree, and 5 highly agree.
Ambaric language questions were used because Ambharic is the
common local language in the study area. Therefore, it is
necessary to translate the original English version of the
questions into Amharic. The back-translation method was
utilized to translate from English into Ambharic with the same
meaning and originality in both versions and then translate the
questions back into English. This step was important to ensure
that the participants would not be misunderstood because of
language barriers. A case scenario was prepared for nurses and
physicians who support chronic patients, who might not be
aware about telemonitoring during the data collection period.

After the final data collection tool was provided to trained data
collectors, they collected data after giving detailed information
about the study and getting consent from participants. Data
collection was fully voluntary, including the right to withdraw
from the study at any time.
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Data quality control

Even though a questionnaire was developed from standardized
tools, it was pretested by taking 5% of the total sample size of
physicians and nurses, done at Finote Selam Hospital before data
collection. Then, necessary correction was done based on the
pretest finding. Two-day training was given to three data
collectors and two supervisors about the study’s purpose, data
collection techniques, data collection tools and procedures,
respondent approach, data confidentiality, and respondent rights.
Supervisors and investigators examined the completeness and
consistency of data regularly. After data collection, the data were
cleaned and missing values were managed properly.

Data processing and analysis

EpiData version 4.6 was used to enter the data into the
computer. Then, it was exported to Statistical Package for Social
(SPSS)
characterize the dependent and additional research variables,

Science version 25 for additional examination. To
descriptive statistics were calculated. Using Analysis of Moment
Structure (AMOS) version 23, an SPSS add-in program, the
measurement model was evaluated by confirmatory factor
analysis (CFA), and the hypothesis was assessed by structural
(SEM) The
multivariate outlier was checked using Mahalanobis d?, and data

equation model analysis. assumption of a
normality was assessed by multivariate kurtosis <5, and critical
ratio for skewness between —1.96 and 1.96. Multicollinearity was
assessed using variance inflation factors (VIFs) <10 and tolerance
>0.1. A correlation between constructs and factor loadings for
each item was tested; therefore, the value of factor loading for
each item should be more than 0.6 (51).

The model’s goodness of fit was assessed using the following
metrics: Chi-square ratio (>0.9), the goodness-of-fit index
(GFI>0.9), adjusted goodness-of-fit index (AGFI>0.8), root
mean square error approximation (RMSEA <0.08), and root
mean square of the standardized residual (RMSR < 0.088) (49). If
the model fit indices were below the cutoff point or there was
model misspecification, either the item that was below the cutoff
point was deleted or a high value of modification indices was
used to enhance model fit indices until the model was fitted with
a threshold value of maximum four times (51).

Construct reliability and validity were evaluated to determine
the extent to which a variable or combination of variables was
consistent in what it wanted to measure and to evaluate how
effectively the selected construct item measured the construct.
Construct reliability was obtained by calculating composite
reliability above the required level of 0.70 (52).

Convergent validity was determined using the average variance
extracted (AVE) method, with values above the 0.50 threshold. The
Fornell and Larcker criterion, as well as the Heterotrait-Monotrait
(HTMT) ratio, was used to determine discriminant validity. It was
determined whether the square root of AVE of less than 0.9 for a
construct was greater than its correlation with the other
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constructs in the study (51). The value of the HTMT ratio required
a limit of less than 0.8 (52).

The standardized path coefficient and variances were used to
measure the relationship between exogenous and endogenous
variables, as well as 95% confidence intervals (CIs) and p-value
to determine statistical significance (p-value < 0.05).

The moderator can be a continuous or categorical variable, and
it can alter the relationship between independent and dependent
variables through interaction effects and multiple group analysis
(32). Because gender (male, female) and age (below 30 years,
above or equal to 30 years) (53) are categorical, the moderating
effects of predictors among the hypothesized paths within the
core research model were tested using multiple group analysis.
The chi-square difference (change in X*) and p-value between
unconstrained and constrained (structural weight) models were
estimated to determine the effect of the moderator.

Results

Sociodemographic characteristics of nurses
and physicians

In this study, from the expected 781 responses, 732 (93.7%)
response rates of nurses and physicians working at public
hospitals in Bahir Dar were reported. Half (50.1%, 367/781) of the
participants were from Felege Hiwot Comprehensive Specialized
Hospital, and 55.7% (408/732) of the participants were male. The
median age of the respondents was 35 [interquartile range (IQR):

10.3389/frhs.2025.1460077

30-38] years. Two-thirds (67.6%, 495/732) of the participants were
nurses and 69% had a first degree (Table 1).

Intention to use telemonitoring among
nurses and physicians

In this study, over half (55.9%, 95% CI: 52.3-59.6) of the
study participants had the intention to use telemonitoring to
support chronic patients. The median score of computed three
indicators with five Likert scale of the intention to use a
telemonitoring system was 11, with a standard deviation of
3.229, and the minimum and maximum scores were 3 and 15,
respectively (Figure 2).

Measurement model

Assessment of the measurement model involves checking the
model goodness of fit, internal consistency (reliability),
convergent validity, discriminant validity, and Kaiser-Meyer—
Olkin (KMO) of indicators/items using CFA. To improve the
model fit, covariate error terms with high modification indices
were applied depending on their respective highest modification
indices. I allowed a covariate between e5 with e6, €22 with €23,
and e23 with e24 (Figure 3).

In this study, the correlation between each item was less than
0.8, the multivariate critical ratio did not range between —1.69
and +1.69 [critical ratio (CR)=30.826], and the multivariate

TABLE 1 Sociodemographic characteristics of nurses and physicians at public hospitals in Bahir Dar northwest Ethiopia, 2023.

Sociodemographic characteristics Categories Frequency (n) Percent
Institutions AAPH 34 4.6
FHCSH 367 50.1
TGSTH 331 45.2
Gender Female 324 443
Male 408 55.7
Age group (years) <30 167 228
30-39 444 60.7
40-49 108 14.8
>49 13 1.8
Profession Nurse 495 67.6
General practitioners 95 13.0
Specialist physician 133 18.2
Subspecialist physician 9 1.2
Education level Diploma 42 5.7
First degree 505 69
Second degree 175 239
Third degree 10 1.4
Experiences (years) Less than 5 196 26.9
Between 5 and 10 403 51.1
Above 10 132 18
Average monthly income (ETB) Below 5,000 8 1.1
5,000 to <10,000 455 62.2
10,000-15,000 252 344
Above 15,000 17 2.3
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» intended

FIGURE 2
Proportions of intention to use telemonitoring among nurses and
physicians at public hospitals in Bahir Dar northwest Ethiopia, 2023.

kurtosis value was not <5 (kurtosis = 83.725). The data were not
normally distributed. In this case, the non-parametric test of
bootstrapping methods was applied to non-normal data by
resampling the data that assume a normal distribution, and it
estimates the significance of the path coefficients, standard errors,
and confidence intervals (54, 55). Thus, 5,000 bootstrap samples
of 95% bias-corrected confidence interval in AMOS were applied.
The relationship between each exogenous and endogenous
variable was linear (p <0.001).

Reliability and validity of the construct

The AVE values for all constructs were found to be above
0.622, which was accepted to test convergent validity. The square
root AVE values in bold (diagonal values) were higher than
other values in its column, and row, and the HTMT ratio was
less than 0.79. As a result, the discriminant validity of the model
constructs was achieved (Table 2).

Factor loadings for each item were investigated, and the value
of factor loading for each item was found to be more than 0.68.
The reliability test done by using composite reliability had values
above 0.83 for all constructs (Table 3).

KMO test

Before performing factor analysis, it is recommended to
perform the KMO test. The KMO test is a statistical measure to
determine how suited data are for factor analysis. The KMO test
measures sampling adequacy for each variable and overall
variable. In this model, the values of the KMO test were 0.738,
0.833, 0.840, 0.746, 0.827, 0.756, and 797 for IUTM, PE, EE, SI,
FC, HM, and HA, respectively, and the overall model value was
0.945. Because the KMO values were greater than 0.5, it is
indicated that the research sample was sufficient to carry out
factor analysis (56).
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Goodness of fit

The values of the model goodness of fit were assessed and met
the required level (Table 4).

Structural equation model assessment

Following the assessment of the measurement model,
collinearity was evaluated along with model validity, reliability,
fitness, and normalcy. Tolerance and the VIF were used to
measure the degree of collinearity. When VIF and tolerance are
less than 10 and more than 0.1, respectively, multicollinearity
does not occur. In this analysis, multicollinearity was shown to
be non-existent (Table 5).

The SEM analysis shows that performance expectancy, effort
expectancy, social influence, facilitating condition, hedonic
motivation, and habit 69.4% (R-square =0.694) with 95.0 CI of
62.5-74.9 explained the intention to use telemonitoring among
nurses and physicians.

According to the model's path coefficient, performance
expectation and facilitating condition are the most powerful
significant factors of intention to wuse telemonitoring (PE:
£=0.375 95% CIL: 0.258-0.494; FC: f=0.255 95% CI: 0.144-
0.368). Effort expectancy has a direct positive effect on the
intention to use telemonitoring (8=0.158, 95% CI: 0.058-0.252).
Habit also has a direct positive effect on the intention to
use telemonitoring (8=0.147, 95% CI: 0.059-0.233) (Table 6,
Figure 4).

Testing potential moderators

In this finding, the moderation effects of gender and age of
study participants with the relationship between performance
effort
condition, hedonic motivation, and habit with the intention

expectancy, expectancy, social influence, facilitating

to use telemonitoring to support chronic patients

were investigated.

To test whether the moderator exists or not, the two-model
which
(structural weight) models, was applied. The structural weight

comparison, includes unconstrained and constrained
model assumption showed that there is a moderator or in the
given variable to influence the exogenous and endogenous
variables, whereas the unconstrained model suggests that the
variable has a different effect on influencing the relationship
between exogenous and endogenous variables. If the difference
to be
(a p-value <0.05 or chi-square difference > 5), then the proposed

between the two models was found significant

moderator variable was confirmed as a moderator (49).

Gender moderators’ test

According to this study, the overall effects of gender as a
moderator were found to be significant with a chi-square ratio of
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FIGURE 3

Confirmatory factor analysis among nurses and physicians at public hospitals in Bahir Dar, northwest Ethiopia, 2023

14.442 and p-values of 0.025. Testing the moderator effect of
gender from each construct, it was found that only effort
expectancy had a positive influence on the intention to use
telemonitoring, which was positively moderated by gender and
(B=0311,
p-value <0.001) compared with that for female respondents

significantly ~ stronger for male respondents

Frontiers in Health Services

(B=0.025, p-value = 0.648), with a chi-square ratio of 10.461 and
a p-value of 0.001 model comparations. On the other
hand, performance expectancy, social influence, facilitating
conditions, habit, and hedonic motivation on the intention to use
telemonitoring were not significantly different between individuals
by gender (Table 7).
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TABLE 2 Discriminant and convergent validity among nurses and physicians at public hospitals in Bahir Dar, northwest Ethiopia, 2023.

AVE IUTM PE EE SI FC HM HA
IUTM 0.720 0.849
PE 0.687 0.784 0.829
EE 0.711 0.680 0.661 0.843
SI 0.716 0.454 0.516 0.464 0.846
FC 0.622 0.722 0.714 0.677 0.442 0.789
HM 0.772 0.556 0.615 0475 0.437 0.493 0.879
HA 0.638 0.665 0.678 0.621 0533 0.561 0.652 0.799

AVE, average variance extracted.
The bold value provides that the, AVE.

TABLE 3 Reliability test among nurses and physicians at public hospitals in
Bahir Dar, northwest Ethiopia, 2023.

TABLE 5 Multicollinearity test among nurses and physicians at public
hospitals in Bahir Dar, northwest Ethiopia, 2023.

Construct Indicators Factor Composite Exogenous construct Collinearity statistics
loading reliability . . :
UTM TUTM1 087 0885 Tolerance | Variance inflation
factor
[UTM2 0.80 —
PE 0.265 3.774
IUTM3 0.88
EE 0.366 2.733
Performance PE1 0.87 0.898
SI 0.607 1.646
expectancy PE2 0.80
FC 0.328 3.051
PE3 0.78
HM 0.520 1.923
PE4 0.87
HA 0.427 2341
Effort expectancy EE1 0.87 0.908
EE2 0.86
EE3 0.83 construct effort expectancy and facilitating condition had a
EE4 0.80 positive influence on the intention to use telemonitoring. Effort
Social influence SI1 0.87 0.883 expectancy was positively moderated by age and significantly
S12 083 stronger for young respondents (£=0.372, p-value<0.001)
813 0.84 compared with that for adult respondents (B=0.087,
Facilitating FC1 0.78 0.868 . . .
” p-value < 0.089), with a chi-square ratio of 7.486 and a p-value of
condition FC2 0.80 . et s e
o 082 0.006 model comparations. The facilitating condition was also
FCa 0:7 4 positively moderated by age and significantly stronger for adult
Hedonic motivation | HML1 0.87 0910 respondents (f=0.421, p-value<0.001) compared with that for
HM2 0.88 young respondents (3=—0.046, p-value < 0.671), with a chi-square
HM3 0.89 ratio of 12.420 and a p-value of <0.001 model comparations. On
Habit HA1L 076 0.875 the other hand, performance expectancy, social influence, habit,
HA2 0.68 and hedonic motivation on the intention to use telemonitoring
gii g':g were not significantly different between individuals by age (Table 8).

TABLE 4 Model fit indices among nurses and physicians at public DISCUSSIOh

hospitals in Bahir Dar, northwest Ethiopia, 2023.

Measure Estimate Threshold | Interpretation

This study investigates the intention to use telemonitoring and

GFI 0.931 >0.9 Supported its associated factors among nurses and physicians at public
AGFI 0911 >0.8 Supported hospitals in Bahir Dar, northwest Ethiopia. In resource-limited
Chi-square/degree of 2,527 <3 Supported settings, they face scarce technological infrastructure and have low
freedom . . -
socioeconomic status to adopt the new technology. Telemonitoring
Comparative fit index (CFI) 0.972 >0.9 Supported is at its inf h this stud aled that the intenti ¢
Standardized root mean 0.036 <0.08 Supported Is at its Infancy; however, this study reveale at the Intention o
squared residual (SRMR) nurses and physicians to use telemonitoring was promising.
RMSEA 0.046 <0.08 Supported This finding can be rated higher than that of a study done at

public hospitals in Iluababor and Buno Bedele zones, Oromia
Region, southwest Ethiopia, in 2021 on the willingness to use

Age moderators’ test
According to this study, the overall effects of age as a moderator

were found to be significant with a chi-square ratio of 26.843 and
p-values of <0.001. Testing the moderator effect of age from each

Frontiers in Health Services

telemedicine, which showed a rate of 46.5% (19). The sample
size of this study was small, and roughly one-third of the
participants had diplomas, which may have implications for
using smart devices and the Internet, coupled with the fact that
this study included healthcare workers from rural hospitals who
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TABLE 6 SEM analysis of predictors
Ethiopia, 2023.

Hypothesis

10.3389/frhs.2025.1460077

of intention to use telemonitoring among nurses and physicians at public hospitals in Bahir Dar, northwest

Estimate

Result

Lower

Upper

PE — intention to use TM (H1) 0.375 0.051 0.001 0.258 0.494 Supported
EE - intention to use TM (H2) 0.158 0.040 0.003 0.058 0.252 Supported
SI - intention to use TM (H3) —0.028 0.034 0.434 —0.095 0.039 Not supported
FC — intention to use TM (H4) 0.255 0.048 0.000 0.144 0.368 Supported
HM — intention to use TM (H5) 0.057 0.036 0.159 —0.024 0.137 Not supported
HA - intention to use TM (H6) 0.147 0.044 0.001 0.059 0.233 Supported

SE, standard error; CI, confidence interval.
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SEM for the predictors of intention to use telemonitoring among nurses and physicians at public hospitals in Bahir Dar, northwest Ethiopia, 2023.
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TABLE 7 Moderating effects of gender on intention to use telemonitoring among nurses and physicians at public hospitals in Bahir Dar, northwest

Ethiopia, 2023.

Hypothesis Gender as moderator Path coefficient p-value Model test Result
(unconstrained
and constrained

model)
ING p-value

PE — intention to use TM Female 0.425 0.000 0.756 0.384 Not support
Male 0.338 ox

EE — intention to use TM Female 0.025 0.648 10.461 0.001 Support
Male 0.311 X

SI — intention to use TM Female —0.062 0.184 0.670 0.413 Not support
Male —0.008 0.866

FC — intention to use TM Female 0.362 e 0.715 0.398 Not support
Male 0.261 0.003

HM - intention to use TM Female 0.070 0.130 0.186 0.666 Not support
Male 0.042 0.354

HA - intention to use TM Female 0.136 0.012 0.015 0.902 Not support
Male 0.146 0.014

***Significance at p <0.001.

TABLE 8 Moderating effects of age on intention to use telemonitoring among nurses and physicians at public hospitals in Bahir Dar, northwest

Ethiopia, 2023.

Hypothesis Gender as moderator Path coefficient p-value Model test
(unconstrained
and constrained

model)
NG p-value

PE — intention to use TM Young 0.431 e 0.478 0.489 Not support
Adult 0.356 X

EE — intention to use TM Young 0.372 e 7.486 0.006 Support
Adult 0.087 0.089

SI — intention to use TM Young —0.114 0.069 3.548 0.060 Not support
Adult 0.025 0.521

FC - intention to use TM Young —0.046 0.671 12.420 0.000 Support
Adult 0.421 o

HM - intention to use TM Young 0.030 0.593 0.089 0.765 Not support
Adult 0.051 0.189

HA — intention to use TM Female 0.287 b 3.358 0.067 Not support
Male 0.115 0.015

***Significance at P <0.001.

may have limited access to electricity and the Internet (19). These
factors could be reasons for the discrepancy in the rates. Also,
Bahir Dar was a more urbanized urban area compared with the
area of this study. Another possible reason could be that about
half of the study participants had an average monthly income
below five thousand Ethiopian birrs, which could have
implications for affording Internet and new technology (19).
The current proposed model explains a 69.4% variance
(R*=0.694) in the intention of nurses and physicians to use
telemonitoring to support chronic patients at public hospitals in
Bahir Dar, northwest Ethiopia. This means that all exogenous
variables strongly predicted the intention to use telemonitoring.
The intention to use telemonitoring was significantly associated
with performance expectancy, effort expectancy, facilitating

Frontiers in Health Services

condition, and habit, indicating that four out of six path
relationships in the proposed model were directly associated with
the intention to employ telemonitoring. Accordingly, H1, H2,
H4, and H6 were supported. Based on the results of this study,
the following observations are given to describe the enhanced
intention to use telemonitoring by nurses and physicians at
public hospitals in Bahir Dar City, northwest Ethiopia.
Performance expectancy had a direct effect on nurses’ and
physicians’ intention to use telemonitoring. This indicates that
nurses and physicians are motivated to use telemonitoring to
support chronic patients when this technology improves their
work performances and quality of services, useful for their work,
and applies their tasks more quickly. Therefore, a net positive
effect from performance expectancy will result in a positive effect
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on the intention to use telemonitoring. This result is consistent with
that of previous studies done in Ethiopia (31), Bilbao Primary Care
(20) and Don Ostia University Hospital (24), Spain, China (57),
India (27), and Indonesia (35). The possible reason for this could
be the usefulness of telemonitoring to improve the quality and
performance of healthcare deliveries (58, 59). This finding
contrasts with the study done in Ethiopia (32). The reason for this
discrepancy could be sufficiently biased to be interested in the
subject due to data collected in an online survey and the use of a
smaller sample size in the previous study (32).

The finding has illustrated that effort expectancy had a direct
effect on nurses and physicians’ intention to use telemonitoring.
This showed that their intention to use telemonitoring will be
enhanced when it is easy to learn, easy to perform tasks,
interaction with them is clear and understandable, and easy to
become skillful. This result is consistent with that of other
studies conducted in Ethiopia (32), India (27), and Indonesia
(33). The possible reason for this may be that nowadays, nurses
and physicians are exposed to the practice of day-to-day use of
information technologies. Currently, sophisticated technologies
are emerging, and remote healthcare is delivered with little effort
(2). This finding contrasts with that of another study done in
Don Ostia University Hospital (24). The possible reason for this
could be the time spent doing the research, which is outdated
with a smaller sample size (24).

Similarly, facilitating conditions had a direct positive effect on
the intention to telemonitoring. The result revealed that the
availability of resources, support, compatibility with other
technologies, and knowledge is necessary to motivate nurses and
physicians to use telemonitoring. This is consistent with that of
studies conducted in Ethiopia (31), Spain, (20), (24), Indonesia
(33), China (58), and India (27). The possible reason for this
could be the significance of providing health professionals with
organizational and technological infrastructure and its impact on
the intention of health professionals to use telemonitoring.

Habit also has a direct positive effect on the intention to
use telemonitoring; with every increase in habit, the intention to
use telemonitoring also increases. This shows that when the use
of telemonitoring becomes a habit, users would be naturally
addicted to it, thus paving the way for enhanced intention to use
it. This result is consistent with that of other similar studies in
the United States (39). The possible explanation for this could be
that due to an individual’s belief, frequent use of technology
leads to an automatic behavior (60) to use it.

The findings indicate that effort expectancy had a positive
influence on the intention to use telemonitoring, which was
positively moderated by gender and significantly stronger for
male respondents compared with that for female respondents.
This is consistent with the research conducted in India (27) and
the original model (23). The possible reason could be women are
expected to be less interested in and less capable of using
technology compared with men as they may be busy with their
household work and men may earn more money to afford its use
(61). Another possible explanation could be males hold a more
favorable attitude toward technology use than women (62). As a
result, men believe that using telemonitoring is easy.
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The effect of effort expectancy on the intention to use
telemonitoring was positively moderated by age and significantly
stronger for young respondents compared with that for adult
respondents. This is consistent with the original model (23). The
possible reason could be younger members of society engage
more with technologies, and with increased age, individuals
might show a decline in psychomotor skills, processing capacity,
and increased distraction when using technologies (63). This
finding contrasts with a study done in India (27). The possible
reason for this discrepancy could be adult participants were more
experienced with the system, and therefore, they used TM with
little effort (27).

The relationship between facilitating conditions and intention
to use telemonitoring was positively moderated by age and
significantly stronger for adult respondents compared with that
for young respondents. This finding is consistent with that of
studies conducted in India (27) and the original model (23). The
possible reason could be that compared with younger adults,
adult respondents tend to place greater importance on the
availability of adequate support (23, 63).

Implications

The study highlights significant implications for the intention
to use telemonitoring in managing chronic diseases among
nurses and physicians, particularly through the lens of the
UTAUT2 model. It emphasizes performance expectancy, showing
that telemonitoring enhances patient engagement and adherence
to treatment by facilitating regular communication and self-
monitoring, which can lead to improved health outcomes
through timely interventions and personalized care.

With regard to effort expectancy, telemonitoring streamlines
care by reducing the need for in-person visits, thus improving
efficiency and necessitating training for healthcare providers to
the
collaboration and knowledge sharing within healthcare teams.

effectively use technology. This training promotes

This study underscores the significant influence of habit
formation on the intention to utilize telemonitoring for the
of

engagement with telemonitoring tools; healthcare providers can

management chronic diseases by facilitating regular
assist patients in establishing consistent usage patterns. Evidence-
based strategies such as automated reminders, user-friendly
interfaces, and structured peer support can effectively promote
these habits. As telemonitoring becomes integrated into the
patients’ daily health management practices, their intention to
adopt such technologies is expected to increase, ultimately
contributing to enhanced health outcomes and improved
adherence to treatment regimens. In addition, the findings
support facilitating conditions, advocating for a patient-centered
care model that tailors treatment plans to individual clinical and
lifestyle needs. This research may also guide policy decisions on
telehealth guidelines and funding, ensuring adequate support for
effective chronic disease management.

Overall, the study underscores the transformative potential of

telemonitoring in improving patient management and health
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outcomes, reinforcing the importance of UTAUT2 constructs in
fostering the adoption of telemonitoring technologies.

Conclusion

In conclusion, more than half of the nurses and physicians
working at public hospitals in Bahir Dar of northwest Ethiopia
intended to use telemonitoring. Performance expectancy, effort
expectancy, facilitating conditions, and habit were statistically
significant factors of intention to use telemonitoring. Among the
four exogenous variables, performance expectancy had a more
significant prediction power of study participants’ intention to use
telemonitoring. Age
effort
telemonitoring; young people and men were strongly associated,

and gender positively moderated the

link between expectancy and intention to employ
respectively. Age positively attenuated the association between the
intention to use telemonitoring and the facilitating conditions, and

the adult age group was strongly associated with the relationship.

Limitations of the study

This study does not show causality, only establishing
correlations between variables, and therefore has the limitation of
a cross-sectional study. The research sample that was used was
taken only from public hospitals in Bahir Dar, northwest
Ethiopia, which affects the generalizability of the findings.
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