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Exploring the resistance to e-health services in
Nigeria: an integrative model based upon the
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Despite the evident advantages of electronic health services (eHS), there is a noticeable

opposition to their acceptance, which has raised a crucial question about why people, par-

ticularly in developing nations, oppose the acceptance of eHS. This study was designed to

obtain a comprehensive understanding of the factors that influence the rigid opposition to

eHS by integrating two theoretical models: the Stimulus-Organism-Response theory and the

Theory of Planned Behavior. In our detailed survey, 543 respondents over 18 years old from

various regions of Nigeria participated. We evaluated the proposed model using partial least

squares structural equation modeling (PLS-SEM). The findings indicated that lower health

literacy was associated with a greater opposition to using eHS. In addition, communication

and choice overload and perceived risk contributed to a negative attitude toward eHS.

Subjective norms played a significant role in influencing the intention not to use eHS, which

highlights social pressure’s effect. Further, a greater perception of behavioral control reduced

the intention not to use eHS. Ultimately, the intention not to use eHS affected eHS rejection

behavior significantly, which makes resistance to it a substantial problem. This research

unveils factors that contribute to this behavior and provides insights for policymakers in the

health field, with the goal to improve people’s acceptance of eHS. Further research is

recommended in different geographical samples and contexts to gain a better understanding

of the factors related to eHS rejection behavior.
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Introduction

Information and communication technology (ICT) has sparked
a seismic upheaval in the global healthcare industry over the
past two decades (AlBar and Hoque, 2019). According to the

World Health Assembly (2005), electronic health (e-health)
involves the effective and secure delivery of healthcare support
using modern ICT. This includes healthcare services, health
monitoring, health-related literature, health education, and
advancement of knowledge and research. In the ever-evolving
global healthcare landscape, ICT’s transformative potential has
captured our collective imagination. From telemedicine to artifi-
cial intelligence-powered diagnostics, e-health services (eHS)
promise to reshape healthcare delivery by making it more
accessible, efficient, and cost-effective. Notably, wealthy countries
such as Saudi Arabia have invested heavily in e-health systems to
reduce costs and enhance treatment quality (AlBar and Hoque,
2019). Similarly, developing nations are becoming more aware of
the way that e-health can improve healthcare access, price, and
quality (Blaya, Fraser, and Holt, 2010).

e-Health’s numerous benefits include quicker access to
healthcare facilities, excellent communication between healthcare
stakeholders, patient safety (Atinga et al., 2020), care coordina-
tion, precise diagnosis and treatment (Ossebaard and Van
Gemert-Pijnen, 2016), and disease prevention (Walle et al., 2023).
eHS’s use allows swift access to healthcare information, which
encompasses patient and administrative records, diagnosis, and
treatment profiles (Teviu et al., 2012). Integrating ICT empowers
medical professionals to capture, save, retrieve, analyze, and
communicate vast amounts of healthcare data across different
care sites (Norman, Aikins, and Binka, 2011). e-Health has
enhanced cost-effectiveness by expanding telemonitoring,
encouraging wellness, and providing health education across care
sectors (Pomerleau, 2008).

Despite these assurances, numerous obstacles persist in eHS’s
widespread acceptance, particularly in underdeveloped countries
(Yusif et al., 2020). A prior study by AlBar and Hoque (2019) also
concurred that despite eHS’s benefits, their acceptance has faced
challenges in various countries for different reasons. Nigeria
initiated plans to implement eHS in 2015 (Aririguzoh et al.,
2021). However, the road to their widespread acceptance in
developing nations such as Nigeria is far from straight. Under-
standing why patients do not accept using eHS is a significant
challenge (Talwar et al., 2023). Information gathered from Walle
et al. (2023), Aririguzoh et al. (2021), Norman, Aikins, and Binka
(2011), Wilson et al. (2021), and de Veer et al. (2015) previous
studies indicated that several variables interact to determine
whether people accept or reject these disruptive technologies.
While some hurdles are context-specific, others are universal.
Therefore, it is crucial to analyze the particular dynamics in
Nigeria and other developing nations. Individual factors play a
pivotal role in the intention not to use eHS (Mekonnen et al.,
2021). The level of education, fear, and anxiety are fundamental
components and often decisive factors in one’s acceptance of
e-health (Wilson et al., 2021). A study in Saudi Arabia (AlBar and
Hoque, 2019) reported that perceived behavioral control (PBC)
had no significant influence on people’s acceptance of eHS, which
contradicts the conventional TPB. It is essential to investigate
whether PBC could contribute to the intention not to use eHS.
Cognitive overload induced by excessive communication and
information can be another substantial barrier. The abundance of
choices often makes it difficult to make a decision (Chauhan and
Sagar, 2021). A previous study by Cao et al. (2020) has already
confirmed that information overload leads to resistance to accept
eHS. As we grapple with the way that artificial intelligence (AI),
information overload, and rejection behavior interact, AI’s

development and its incorporation into eHS adds an exciting
element to this phenomenon (Tagde et al., 2021).

Moreover, previous studies by Deng et al. (2014) and Cao et al.
(2020) delved into socio-demographic variables’ role in specific
populations’ intention not to use eHS. For example, Deng et al.
(2014) identified technology anxiety as a significant barrier for
elderly users, while reluctance to change emerged as a major
deterrent to middle-aged patients. Similarly, Cao et al. (2020)
found that information overload and system feature overload in
mobile health applications contributed to senior patients’ resis-
tance by increasing fatigue and technological distress. As previous
studies have revealed, other significant factors that influence the
intention not to use eHS’s include administrative constraints
(Ackerman et al., 2012), institutional pressures, communication
problems (Bezboruah et al., 2014), infrastructure accessibility,
data security measures, and e-health’s integration into current
healthcare systems (Kujala et al., 2020; Hossain et al., 2019;
Adenuga et al., 2020; Sampa et al., 2020). eHS’s implementation is
more likely to be successful in an environment that promotes
innovation and embraces new technology. Conversely, internal
opposition within organizations can pose a significant obstacle.
e-health technologies’ rapid evolution presents both a blessing
and a challenge (Wang et al., 2022). While such innovations as AI
promise to revolutionize healthcare, they can also introduce
complexities and uncertainties (Tagde et al., 2021). In addition,
social factors, including subjective norms’, influence cannot be
underestimated (AlBar and Hoque, 2019).

Tanwar et al. (2020) highlighted a significant gap in the
existing literature on eHS, in that they noted a predominant focus
on healthcare providers’ adoption rather than on understanding
the high prevalence of rejection from the patients’ perspective.
Studies that concentrated particularly on factors associated with
eHS rejection are scarce (Talwar et al., 2023). A recent literature
review on eHS consumers’ resistance highlighted the limited
research on its rejection (Talwar et al., 2023). Most studies on
eHS’s non-acceptance have focused on Asian nations such as
China and Pakistan or developed nations like the United States,
the United Kingdom, Australia, Germany, and Canada (Talwar
et al., 2023). This underscores the need for more diverse geo-
graphical samples, including those from developing countries
such as Nigeria. A prior study by Talwar et al. (2020) found that
the factors that influence consumers’ acceptance and rejection are
distinct. Consequently, relying on technology adoption theories,
such as the technology acceptance model (TAM), the unified
theory of acceptance and use of technology, and the theory of
planned behavior (TPB) to study consumers’ rejection suggests a
substantial limitation in theoretical backgrounds (Talwar et al.,
2023). More research that focuses solely on consumers’ non-
acceptance of eHS is needed to inform practice better.

This study seeks to address the research gaps and contribute to
the existing literature by exploring the antecedents that contribute
to rejection behavior and proposing solutions for related issues.
The investigation pursued three main goals. First, it sought to be
the first study that integrates the Stimulus-Organism-Response
(SOR) framework with the TPB in the context of eHS’s rejection,
which offers a novel theoretical contribution that other studies
have not addressed. Second, it attempted to clarify the variables
that influence people’s intentions not to use eHS and their con-
temporary development of negative attitudes toward these ser-
vices. Lastly, it explored the complex interactions between PBC,
subjective norms (SN), communication and choice overload,
perceived risk (PR), and lower levels of health literacy to
understand the way that these factors affect rejection behavior
collectively.

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-024-03090-6

2 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2024) 11:571 | https://doi.org/10.1057/s41599-024-03090-6



Collectively, these multifaceted goals contribute to an
improved understanding of e-health acceptance dynamics by
offering valuable insights into developing healthcare policies and
strategies in our increasingly digitized society. The remainder of
the article is structured as follows. The theoretical foundation and
research hypotheses are described in the following section, fol-
lowed by the methodology and the final model results. The
conclusion includes discussions of the study’s findings, implica-
tions, limitations, and prospects for further studies.

Theoretical foundation and research hypotheses
Theoretical foundation. This research explored external stimuli’s
influence on individuals’ reactions by incorporating the SOR
model into our framework. According to this paradigm, when
individuals (Organisms) encounter external stimuli (S), their
emotional and cognitive responses lead to specific actions or
responses (R) (Mehrabian and Russell, 1974). The SOR model
served as one of the theoretical foundations for this study, and it
is the model used most extensively in the environmental psy-
chology literature and consumer intention studies (Zhu et al.,
2016). The SOR model describes primarily the way that external
environmental cues affect people’s cognitive and emotional states
and, consequently, their behavioral reactions (Mehrabian and
Russell, 1974). Some of the stimuli identified in this study include
communication and choice overload, PR, and health literacy.

As a well-established research framework, the SOR model,
which is employed widely to investigate behavior (Liu et al.,
2019), was considered an acceptable paradigm for our study.
Researchers accept it widely and use it to study behavior in
various contexts, including retail purchasing behavior (Chang
et al., 2011), social media engagement (Islam and Rahman, 2017),
online hotel booking behavior (Pandita et al., 2021), mobile
auctions (Chen and Yao, 2018), business relations (Kudla and
Klaas-Wissing, 2012), and healthcare (Suess and Mody, 2018).
Further, Vergura et al. (2020) used the SOR theory to study
customers’ attitudes and purchase intentions.

The TPB model served as the theoretical foundation for this
study. Introduced by Ajzen (1991) this model has been used
extensively to forecast and investigate users’ conduct and
intentions. According to the TPB, three critical variables—
attitude, SN, and PBC—influence a person’s intention to engage
in a specific behavior (Ajzen, 1991). In the context of this
research, we considered the intention not to use eHS. A person’s
intention to perform the behavior should be stronger if their
attitude and SN are more favorable, and their PBC is greater.
People’s attitude reflects the way that they feel about the
behavior’s desirability, which could be either negative or positive
(Ajzen, 1991), specifically a “negative attitude toward eHS” in the
context of this research. In addition, if PBC reflects actual control
accurately, it can substitute for absolute control and help predict
the behavior (Ajzen, 1991). While TPB has been proven to be a
valuable tool in elucidating behavior, it is not without its
constraints and limitations (Caso et al., 2022). A previous study
by AlBar and Hoque (2019) combined the TAM and TPB models
to assess the behavioral intention to adopt e-health, while instead,
we adapted and modified these elements to assess people’s
intention not to do so.

In summary, a fresh approach is needed to unravel the intricate
web of e-health rejection behavior. Recent literature by Talwar
et al. (2023) on eHS resistance argued that there is a limited
theoretical approach, in which only the unified theory of
acceptance and use of technology, TAM, and TPB are employed
most commonly in the context of eHS rejection. Previous studies,
such as those of Qi and Ploeger (2021) and Liu et al. (2023), have
integrated the SOR and TPB models to study human behavior in

different contexts. However, before this study, SOR theory and
the TPB’s integration had never been used to study rejection
behavior’s antecedents in the context of eHS. This innovative
framework combines the well-known TPB, which clarifies
behavior’s social and individual causes, with the SOR model,
which stresses the way that external stimuli affect people’s
reactions. Although the TPB predicts individual goals effectively,
it goes only so far in showing the way that environmental factors
affect these intentions. By emphasizing external stimuli, the SOR
model can shed light on the external elements that influence
people’s intentions and behaviors. Through this connection, we
can forecast both the INTU and external circumstances’ influence
on these intentions.

Hypothesis development. A total of 9 constructs make up the
model proposed for this study, all of which stem from either the
TPB or the SOR model. As intention is a well-known and
accepted measure to predict actual behavior, we used “intention
not to use” to measure the actual behavior, which is “rejection
behavior.” The hypothesis is presented structurally in Fig. 1.

SOR constructs. Cho et al. (2011) described communication
overload as a scenario in which a network’s communication
requirements surpass an individual’s capacity to communicate
effectively within that network. This phenomenon can result in
interruptions in the individual’s schedule (McFarlane and
Latorella, 2002). Further, communication overload can disrupt an
individual’s regular routine and make it challenging to maintain
concentration (Cao and Sun, 2018). Studies have shown that
frequent interruptions associated with communication overload
can have an adverse effect an individual’s ability to concentrate
and complete tasks effectively (McFarlane, 1998; O’Conaill and
Frohlich, 1995). Other studies by Bawden and Robinson (2020),
Larson et al. (2020), Whelan et al. (2020), Islam et al. (2021), and
van Zoonen et al. (2022) have investigated communication
overload in different contexts. Therefore, we propose the fol-
lowing hypotheses:

H1a: Communication overload has a significant positive effect
on negative attitudes.

H1b: Communication overload has a direct positive effect on
the intention not to use.

Choice overload occurs when there is an imbalance between
what is required of someone and the tools that they have at their
disposal to manage excessive possibilities (Zeike et al., 2019; Pfaff,
2013). Choice overload is a phenomenon in which too many
options can lead to difficulties in making decisions, dissatisfaction
with the option chosen, and even the inability to make decisions
(Zhao, 2022). In the context of this study, excessive choices in
eHS reduce the motivation to use eHS. The “choice overload”
hypothesis suggests that although providing extensive choices
may sometimes be desirable initially, it can reduce motivation
ultimately (Zhao, 2022). This concept has been studied in the field
of psychology, adaptation, and consumer behavior (Rahman and
Bansal, 2023). This idea, also known as over-choice, relates to the
experience of cognitive overload attributable to many alternative
choices (Bingham, 1972). Since this term was coined, multiple
studies (Greenwood and Ramjaun, 2020), Settle and Golden,
1974; Keller and Staelin, 1987; Iyengar and Lepper, 2000;
Misuraca and Teuscher, 2013) have confirmed that having too
many options can lead to a negative outcome.

According to Noguchi and Hills (2016) and Pilli and Mazzon
(2016), choice overload’s adverse effects include post-decision
regret and perpetual decision postponement. In the context of
this study, we propose that given all of the problems associated
with choice overload, it is possible that it would cause people to
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have a negative attitude toward eHS. Therefore, we put forward
the following hypotheses:

H2a: Choice overload has a significant positive effect on
negative attitudes.

H2b: Choice overload has a direct positive influence on the
intention to reject.

PR is the subjective assessment of potential adverse outcomes
or uncertainties associated with a decision or action (Wu et al.,
2020). According to a previous study, PR is a distal factor that
affects individuals’ intention to perform a behavior by influencing
their attitudes and beliefs (Schmiege et al., 2009). Caso et al.
(2022) suggested that PR affects attitudes. In the context of this
research, we propose the following hypotheses:

H3a: Perceived risk has a positive effect on negative attitude.
H3b: Perceived risk has a direct negative effect on the intention

to reject.
Health literacy is the capacity that individuals develop through

daily activities and social interactions over time, to obtain,
comprehend, assess, retain, and apply health and healthcare-
related information in ways that promote and maintain their
well-being and that of their community (Organization, World
Health, 2022). Introduced in the 1970s by Simonds (1974), health
literacy pertains primarily to an individual’s ability to navigate the
intricate requirements necessary to promote and maintain health
within contemporary society.

Low levels of health literacy lead to misunderstandings, confusion,
and skepticism about e-health, which could result in refusing to use
the technology. This could, in turn, affect a person’s intention to use
eHS. Therefore, health literacy can be considered a stimulus in this
research’s SOR framework, as it is an external influence that can
affect a person’s attitude toward, and intention to accept e-health. We
consider the following hypotheses:

H4a: Lower levels of health literacy will have a positive effect
on negative attitudes.

H4b: Lower levels of health literacy will have a positive effect
on the intention to reject.

Constructs from TPB. Davis (1989) defined attitude as the
personal assessment of behavior based upon a particular criterion,
such as positive/negative, harmful/beneficial, or pleasant/
unpleasant. Ajzen (1991) described attitude as the extent to which

an individual has a favorable or unfavorable disposition toward
an object, specifically a “negative attitude toward eHS” in the
context of this study. The prediction of attitude toward a behavior
is based upon the evaluation of the target toward which the
behavior is directed (Caso et al., 2022). Studies have demon-
strated repeatedly that someone who has a positive attitude
toward a certain technology will be quite likely to accept it (Tao
et al., 2018; Zhang et al., 2019; Marangunić and Granić, 2015).
Therefore, we posit that a person who has a negative attitude
toward eHS will not engage in using it. Thus, we propose the
following hypotheses:

H5a: A negative attitude mediates the relation between
communication overload and the intention to reject.

H5b: A negative attitude mediates the relation between choice
overload and intention not to use.

H5c: Negative attitude mediates the relation between perceived
risk and intention not to use.

H5d: Negative attitude mediates the relation between health
literacy and intention not to use.

H6: Negative attitude will have a positive effect on the
intention not to use.

SN refers to an individual’s perception of social pressure or
influence from their social environment (such as friends, family,
or colleagues) to engage in or refrain from a particular behavior
(Ajzen, 1991). It is a concept within the TPB that suggests that
people’s behavior is influenced by their beliefs about whether
people they value will approve or disapprove of that behavior. SN
can be either descriptive (what an individual perceives that others
are doing) or injunctive (what an individual perceives that others
think they should do). Caso et al. (2022) used SN as a variable in
the TPB model. Therefore, we propose the following hypothesis:

H7: A negative subjective norm toward eHS will increase the
intention not to use.

PBC is the perceived ease or difficulty of performing a
behavior. It refers to an individual’s perception of the extent to
which they have the necessary resources, skills, and opportunities
to engage in the behavior (Ajzen, 1991). It also includes
individuals’ belief in their ability to control factors that may
affect the behavior. In TPB, PBC is considered a determinant of
behavior, and it is believed that individuals are more likely to
engage in a behavior if they perceive that they have control over
it. Thus, the following hypothesis is proposed:

Fig. 1 Research framework and hypotheses. CO communication overload, CHO choice overload, PR perceived risk, HL health literacy, NA negative
attitude, SN subjective norms, PBC perceived behavioral control, INTU intention not to use, NAB non-adoption behavior.
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H8: PBC is related negatively to the intention to reject.
The term “intention” describes a person’s readiness and

willingness to engage in a specific behavior in the not-too-
distant future (Ajzen, 1991). It denotes their determination to
engage in such conduct, or in our study, specifically the “intention
not to use”, which in this study is defined as the lack of
willingness or desire to use eHS (de Veer et al., 2015). A crucial
component of TPB is intention because it is a reliable indicator of
whether a person will engage in the targeted action (Ajzen, 1991;
Tao et al., 2018; Cho, 2016). Therefore, in this study, we propose
the following hypothesis:

H9: Intention not to use affects rejection behavior positively.
Figure 1 shows the research framework.

Methods
Participants. First, we collected demographic data to profile the
participants. The target population comprised those who had
never used any eHS before although they are available to them.
The gender distribution was nearly balanced, with 283 males
(52.1%) and 260 females (47.9%). Age categories ranged from 18
to 55 and above, with the largest proportion in the 25–34 age
group (41.3%). Education levels varied widely; 40.1% held
bachelor’s degrees, 17.1% had diplomas, 17.1% had obtained
master’s degrees, and 5.7% had obtained Ph.D. degrees. Other
educational backgrounds comprised 0.9% of the population. The
participants came from different career backgrounds randomly.
The descriptive demographics are represented in Table 1. Con-
venience sampling and a web-based questionnaire survey, an
effective tool for gathering data, were employed in this investi-
gation (Regmi et al., 2016). A total of 543 individuals participated
in the study.

Instruments. The first section of the questionnaire included a
description of eHS and outlined the research’s purpose. The
participants were given prior notice and asked to consent to fill
out the questionnaire. The demographic data were collected in
this initial section. The participants could proceed to the second
section of the questionnaire only if they had never used eHS
before.

The second part of the questionnaire included items for various
constructs. The five items used to measure communication
overload were adapted from Cho et al. (2011), Tripathy et al.
(2016), and Fan et al. (2021). Choice overload was measured with
three items adapted from Nagar and Gandotra (2016). Perceived
risk was measured with three items adapted from Rittichainuwat
and Chakraborty (2009). Health literacy was measured with five

items adapted from Sørensen et al. (2013). Negative attitude was
measured with three items adapted from Caso et al. (2022). SN
was measured with four items adapted from Caso et al. (2022) as
well. PBC was measured with items adapted from AlBar and
Hoque (2019) and Caso et al. (2022). Intention not to use was
measured with three items adapted from Caso et al. (2022) and
Askelson et al. (2010). Rejection behavior, which is the actual
behavior of interest, was measured using three items adapted
from Ong et al. (2023). All of the measurement instruments are
listed in Table 2.

Pilot testing is an important step to ensure the instruments and
the research methods’ feasibility. The questionnaire was dis-
tributed to 95 individuals through WhatsApp and Twitter
(known currently as X). The study received 79 responses, which
represented an 83% response rate to the survey. After collecting
data from the pilot survey, five independent reviewers were
invited to assess the questionnaire to ensure the study instru-
ment’s clarity and validity in the context of Nigeria. The pilot test
also provided insights into the time that the participants took to
complete the survey and feedback on any unexpected problems or
challenges that they might face.

Data analysis. Data analysis was conducted using both SPSS v. 27
and Smart-PLS v. 4.0. We used the two-step methodology that
Becker et al. (2012) provided, which involves the evaluation of
measures and the development of a structural model.

Results
Common bias method. SPSS was used to conduct the Kaiser-
Meyer-Olkin and Bartlett spherical tests. The value of the Kaiser-
Meyer-Olkin test for our study was 0.86, which exceeds the
minimum cutoff of >0.50. Bartlett’s test was significant at p < 0.00.
These variables are deemed suitable for factor analysis, as they
indicate structural validity. We used Harman’s single-factor test
to ensure that our data were common method bias-free. A single-
factor explained 24.49% of the total variance, well below the 50%
acceptable threshold (Podsakoff et al., 2003). The variance infla-
tion factors, which were below 3, indicate common method bias-
free data (Hair et al., 2017), and all inner variance inflation factors
values in our data were <3, with outer variance inflation factors
values below 5, except for NA2 and NA3 and INTU1 and INTU2,
which were below 10. The permissible threshold for variance
inflation factor values is below 5 (Hair et al., 2011) and a previous
study by Mekonnen et al. (2021) used variance inflation factor
values below 10. In addition, the correlation-matrix tests for
common method bias indicate its presence if the correlation
among constructs is >0.9 (Tehseen et al., 2020). None of our
constructs showed a correlation above the threshold.

Measurement model. Smart PLS v. 4 was used to run the mea-
surement model analysis and the PLS-SEM is presented graphi-
cally in Fig. 2. Item reliability was evaluated by examining the
outer loadings of items associated with a particular dimension,
following the 0.7 threshold that Hair et al. (2011) recommended.
In addition, Cronbach’s α values that ranged from 0.90 to 0.95
and exceeded 0.7, as per Nunnally’s guidelines, were achieved in
this study and thus ensured internal consistency reliability.
Consistent with Bagozzi and Yi (1988), the composite reliability
values in this study surpassed the threshold of 0.7.

Fornell and Larcker (1981) recommended that the average
variance extracted (AVE) values should be ≥0.5 to demonstrate
convergent validity. In our study, all AVE values were above the
acceptable mark, indicating a satisfactory level of convergent
validity. The values for the measurement model can be seen in
Table 2. Finally, with respect to discriminant validity, Fornell and

Table 1 Demographics.

Variable Number (N) Proportion

Gender Male 283 52.1%
Female 260 47.9%

Age (years) 18–24 117 21.5%
25–34 224 41.3%
35–44 126 23.2%
45–54 49 9.0%
55 and above 27 5.0%

Highest level of education
attained

PhD 31 5.7%
Master’s 93 17.1%
Bachelor’s 218 40.1%
Diploma 93 17.1%
Secondary
Level

96 17.7%

Primary Level 7 1.3%
Other 5 0.9%
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Larcker (1981) asserted that the square root of the AVE for each
construct should exceed the correlation of that construct with
other constructs in the model. The heterotrait-monotrait ratio
provides two options as an additional strategy to assess
discriminant validity. As Henseler et al. (2015) described, one
method compares the heterotrait-monotrait value to predeter-
mined thresholds such as 0.85 or 0.9. The value must be lower

than these cutoffs to confirm discriminant validity in this
instance. As recommended in previous studies (Henseler et al.,
2015; Franke and Sarstedt 2019; Roemer et al., 2021) researchers
may also use an inferential statistic to test the null hypothesis that
the heterotrait-monotrait value is 1. Thus, the constructs’
discriminant validity was satisfactory. The results for discrimi-
nant validity are presented in Table 3.

Fig. 2 Structural equation modeling using Smart PLS 4. CO communication overload, CHO choice overload, PR perceived risk, HL health literacy, NA
negative attitude, SN subjective norms, PBC perceived behavioral control, INTU intention not to use, NAB non-adoption behavior.

Table 3 Discriminant validity.

Construct CHO CO HL INTU NA NAB PBC PR SN

(a) The Fornell-Larcker criterion: latent variable correlation and the square root of AVE
CHO 0.92
CO 0.31 0.89
HL 0.27 0.26 0.90
INTU 0.24 0.23 0.32 0.96
NA 0.24 0.22 0.19 0.50 0.96
NAB 0.19 0.23 0.28 0.40 0.32 0.94
PBC 0.11 0.11 0.03 −0.13 0.03 0.13 0.90
PR 0.24 0.20 0.24 0.32 0.44 0.25 −0.004 0.94
SN 0.21 0.20 0.24 0.36 0.31 0.34 0.03 0.38 0.90
(b) Heterotrait-Monotrait (HTMT) ratio
CHO -
CO 0.33 -
HL 0.29 0.27 -
INTU 0.26 0.23 0.33 -
NA 0.26 0.22 0.19 0.52 -
NAB 0.20 0.24 0.298 0.396 0.337 -
PBC 0.138 0.123 0.07 0.10 0.09 0.15 -
PR 0.26 0.22 0.26 0.34 0.47 0.26 0.05 -
SN 0.23 0.21 0.26 0.37 0.31 0.36 0.06 0.41 -

N/B: The figures in bold are the square roots of AVE; the rest denote correlations.
CO communication overload, CHO choice overload, PR perceived risk, HL health literacy, NA negative attitude, SN subjective norms, PBC perceived behavioral control, INTU intention not to use eHS, NAB
non-adoption behavior.
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Structural model
Direct effects. The results of our analysis conducted using Smart
PLS provided significant support for several hypotheses in our
study. Hypotheses H1a (CO→NA), H2a (CHO→NA), H3a
(PR→NA), H4b (HL→INTU), H6 (NA→INTU), H7
(SN→INTU), and H9 (INTU→NAB) were all supported, indi-
cating positive or highly significant positive links between the
respective variables. On the other hand, Hypotheses H1b
(CO→INTU), H2b (CHO→INTU), H3b (PR→INTU), and H4a
(HL→NA) were not supported, as no significant associations
were found in these cases. Hypothesis H8 (PBC→INTU) was also
supported and showed a highly significant negative relation
between PBC and INTU. These findings provide valuable insights
into the factors that influenced eHS acceptance in our study.

Mediating effects. We examined multiple variables’ combined
effects on the intention not to use further. We obtained con-
firmation for hypotheses H5a and H5b, which indicated that
communication and choice overload were associated positively
with a negative attitude toward eHS which, in turn, influenced the
intention not to use, indicating that a negative attitude plays a
mediating role between these variables and the intention not to
use. It was confirmed that H5c, which examines PR, has a strong
positive relation with negative attitude and intention not to use.
H5d, which focused on lower levels of health literacy, demon-
strated no significant association between negative attitude and
intention not to use. The result showed that the direct path from
communication overload to intention not to use was non-
significant (path coefficient= 0.06, p= 0.14), as was the direct
path from choice overload to intention not to use (path coeffi-
cient=0.06, p= 0.19). Further, the direct path from PR to
intention not to use was confirmed to be non-significant (path
coefficient= 0.02, p= 0.71). When negative attitude mediated the
relation between communication and choice overload, and PR,
respectively, with the intention not to use, we observed significant
positive results. We found a significant effect when negative
attitude mediated the relation between communication overload
and intention not to use (path coefficient= 0.38, p= 0.02). The

same could be said of the path of choice overload, negative atti-
tude, and intention not to use (path coefficient= 0.04, p= 0.02).
Negative attitude’s mediating effect between PR and intention not
to use was substantial as well (path coefficient= 0.15, p= 0.00).
Further, the direct path from health literacy to intention not to
use was significant (path coefficient= 0.18, p= 0.00). However,
the negative attitude’s mediating effect between health literacy
and intention not to use was non-significant (path
coefficient= 0.02, p= 0.35). Matthews et al. (2018) asserted that
if the indirect influence is substantial but the direct effect is not
significant, mediation is complete; however, if both the direct and
indirect effects are substantial, mediation is partial. H5a-H5C
were substantial and supported fully. The data for the direct and
indirect paths are represented in Table 4.

Model fit. The R2 values are considered weak, moderate, or
substantial if they are 0.19, 0.33, and 6.0, respectively (Cohen,
2013). According to Falk and Miller (1992), R2 values up to 0.10
are acceptable. In our study, the R2 value for rejection behavior
was 0.14. This indicated that the combined effect of intention not
to use and negative attitude accounted for 14.4% of the variation
in rejection behavior; rejection behavior and negative attitude
accounted for 36.4% of the variation in intention not to use eHS,
and 22.5% of negative attitude variance was explained, all of
which surpassed the minimum threshold of 0.10 required for
significance. We used cross-validated redundancy (Q2) to assess
the model’s performance, where values greater than 0 indicate
predictive relevance. A particular endogenous construct has
small, moderate, or substantial predictive importance for an
exogenous construct when the values are 0.02, 0.15, and 0.35,
respectively. In our analysis, rejection behavior and negative
attitude showed moderate predictive relevance, while intention
not to use eHS exhibited substantial predictive relevance. The
values for f2 are given in Table 5. To evaluate the model’s fit, we
employed the standardized root mean square. Hu and Bentler’s
(1998) study suggested that a good fit should have a standardized
root mean square below 0.05, although values below 0.10 are also

Table 4 Structural model representation.

Direct effects

Hypotheses Relation Path coefficient t-value p-value Outcome Inner VIF

H1a CO→NA 0.10 2.39 0.02 Supported 1.16
H1b CO→INTU 0.06 1.48 0.14 Not supported 1.19
H2a CHO→NA 0.12 2.44 0.02 Supported 1.19
H2b CHO→INTU 0.06 1.31 0.19 Not Supported 1.21
H3a PR→NA 0.38 9.07 0.00 Supported 1.11
H3b PR→INTU 0.02 0.37 0.71 Not Supported 1.39
H4a HL→NA 0.04 0.93 0.35 Not supported 1.15
H4b HL→INTU 0.18 4.54 0.00 Supported 1.17
H6 NA→INTU 0.38 9.29 0.00 Supported 1.32
H7 SN→INTU 0.17 4.265 0.000 Supported 1.245
H8 PBC→INTU −0.163 4.20 0.00 Supported 1.02
H9 INTU→NAB 0.38 10.25 0.00 Supported 1.00

Indirect effects

Hypotheses Relation Path Coefficient t-value p-value Outcome

H5a CO→NA→INTU 0.04 2.36 0.02 Supported
H5b CHO→NA→INTU 0.04 2.35 0.02 Supported
H5c PR→NA→INTU 0.15 6.33 0.00 Supported
H5d HL→NA→INTU 0.01 0.91 0.36 Not Supported

CO communication overload, CHO choice overload, PR perceived risk, HL health literacy, NA negative attitude, SN subjective norms, PBC perceived behavioral control, INTU intention not to use eHS, NAB
non-adoption behavior.
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considered permissible. Our model showed a standardized root
mean square of 0.04, which suggested a good fit. The results for
model fit are summarized in Table 5.

Discussion
To comprehend the factors that influence people’s decisions
about whether to use eHS, we integrated two influential models:
the TPB and the SOR framework. This integration yielded crucial
findings that elucidated potential reasons for people’s intention
not to use eHS and the factors that contribute to their negative
attitudes toward eHS.

This research discovered that communication overload
increases negative attitudes, which is consistent with Barrett et al.
(2023) findings in a previous study. This suggests that patients
who experience communication overload may develop a more
negative attitude toward eHS. While no direct positive significant
effect of communication overload on intention not to use was
found in this study, a significant indirect effect was identified
through the mediation of negative attitude. Previous studies by
Lin et al. (2020) and Pang and Ruan (2023) have also indicated
that communication overload has a significant indirect effect on
intentions. This implies that communication overload may affect
patients’ intention not to use eHS through the mediating role of
negative attitude. In simpler terms, although the association
between communication overload and intention not to use may
not be straightforward, communication overload can still affect
patients’ intention not to use eHS by influencing their negative
attitude.

This study confirmed that choice overload contributes directly
and significantly to an increase in negative attitudes as well,
consistent with the findings of Park and Eves (2023), who
emphasized that choice overload leads to adverse outcomes. For
instance, Chauhan and Sagar (2021) found that having too many
options frequently causes making decisions to be confusing.
While no significant direct relation between choice overload and
intention not to use was identified, our findings revealed a strong
indirect positive effect of choice overload on intention not to use
mediated by a negative attitude. This implies that the over-
whelming choices in the eHS context may not affect patients’
intention not to use eHS directly, but they can influence their
intention indirectly through the lens of negative attitude.

In addition, this study confirmed that PR increased negative
attitudes, consistent with Caso et al.’s (2022) findings. It also
demonstrated that PR increased the intention not to use indir-
ectly through the mediating role of negative attitude. Consistent
with Schmiege et al. (2009), who asserted that PR functions as a
distal factor that influences an individual’s intention by shaping
their attitudes and beliefs, this suggests that patients’ perceptions
of risk lead to negative attitudes and influence their intention not
to use indirectly through negative attitude.

Contrary to the expectations presented in H4a, our results
indicated that low levels of health literacy had no significant
positive effect on negative attitudes. This implies that patients
with lower health literacy may not exhibit more negative attitudes
inherently, which challenges the assumption that it influences
negative attitudes directly. This result is inconsistent with both
Chisolm et al. (2011) and Duplaga’s (2020) research findings.
However, this study did find that lower health literacy had a
significant direct relation with intention not to use.

Further, the study revealed that negative attitude affects the
intention not to use directly and significantly. A previous study by
Bondzie-Micah et al. (2022) also affirmed attitudes’ effect on the
willingness to use eHS. This implies that patients’ negative atti-
tude can affect their engagement with eHS, which highlights the
importance of addressing and understanding these attitudes to
enhance patients’ acceptance and use of eHS.

SN influenced the intention not to use eHS significantly. This
indicates that social pressures affect a person’s intention to use or not
use these services strongly. People are influenced by what those in
their social circle think. This finding is consistent with previous lit-
erature (AlBar and Hoque, 2019; Hamilton et al., 2021), which
affirmed that SN influences people’s acceptance of eHS.

In addition, we found that PBC exhibited a solid negative
relation with the intention not to use eHS. In simpler terms, when
individuals feel more in control of their actions, they are less
likely to express an intention not to use eHS. This is an important
finding because it suggests that giving people a sense of control
over their decisions may motivate them to use eHS. This result is
consistent with one from a previous study (AlBar and Hoque,
2019), in which the authors reported that there was no significant
association between PBC and behavioral intention to accept eHS,
as they also found a significant negative relation between PBC
and the intention not to use eHS. This also means that individuals

Table 5 Model fit assessment.

Effect size Coefficient of determination (R2) Standardized root mean
square

Construct SSO SSE Q2 (= 1-SSE/
SSO)

R2 Adj. R2

NAB 1629.00 1432.13 0.12 0.14 0.14 0.04
INTU 1629.00 1099.11 0.33 0.36 0.36
NA 1629.00 1300.26 0.20 0.23 0.22

f2

CHO CO HL INTU NA NAB PBC PR SN
CHO - - - 0.004 0.01 - - - -
CO - - - 0.01 0.01 - - - -
HL - - - 0.04 0.002 - - - -
INTU - - - - - 0.17 - - -
NA - - - 0.17 - - - - -
NAB - - - - - - - - -
PBC - - - 0.04 - - - - -
PR - - - 0.00 0.17 - - - -
SN - - - 0.04 - - - - -

CO communication overload, CHO choice overload, PR perceived risk, HL health literacy, NA negative attitude, SN subjective norms, PBC perceived behavioral control, INTU intention not to use eHS, NAB
non-adoption behavior.
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who feel a greater sense of control over their decisions will likely
express willingness to use eHS, which is consistent with Bondzie-
Micah et al. (2022) and Elkhalifa et al. (2022) findings. This
conclusion emphasizes the need to give people a sense of control
and confidence in their ability to understand and use eHS. By
giving users clear instructions, user-friendly interfaces, and sup-
port systems that remove any perceived hurdles, policies and
initiatives that promote e-health acceptance should emphasize
increasing users’ perceived control.

Moving on to the relation between the intention not to use and
the actual behavior, which is NAB, we found a strongly positive
relation. A previous study by Ong et al. (2023) emphasized the
way that intentions can affect actual behavior. Another study by
AlBar and Hoque (2019) confirmed that intention affects
patients’ acceptance of eHS greatly. Similarly, our study demon-
strated that the intention not to use affected patients’ rejection of
eHS. This means that if someone is opposed strongly to using
eHS, they are likelier to follow through with rejection behavior.

These results provide valuable insights into the synergies
among factors that influence eHS’s rejection and offer guidance
for policymakers and service providers in developing strategies to
enhance eHS acceptance in the context of Nigeria.

Theoretical and practical contributions
Theoretical implications. This study advances our theoretical
comprehension of e-health services’ rejection significantly by
merging two influential models, the TPB and SOR models. This
novel integration offers a more comprehensive and nuanced
perspective on the crucial factors that influence individuals’
intention not to use eHS. By synthesizing these frameworks, we
gain a deeper understanding of the complex synergy of psycho-
logical and environmental factors in the context of e-health.

Further, this research illuminates eHS rejection’s multifaceted
nature. First, it challenges conventional assumptions by revealing
a non-significant relation between lower levels of health literacy
and negative attitudes toward eHS. This finding underscores the
issue’s complexity and emphasizes that factors that contribute to
rejection are not always straightforward. This realization prompts
a reevaluation of our approach to addressing e-health rejection.

An important theoretical discovery of this study is the pivotal
role that PBC plays. The significant negative relation between
PBC and the intention not to use highlights the critical
importance of individuals’ perceived control over their actions
in shaping their intention not to use eHS. This finding extends
the TPB framework by underscoring the need to empower
individuals with a sense of agency and control in their
interactions with e-health platforms.

Practical implications. In addition to its theoretical contributions,
this research has practical implications for healthcare practi-
tioners, policymakers, and service providers in Nigeria. Identify-
ing communication and choice overload as contributors to a
negative attitude toward eHS offers actionable insights. Nigerian
healthcare providers can enhance the user experience by simpli-
fying information and minimizing choices to make e-health
platforms more user-friendly and less overwhelming.

Further, recognizing lower levels of health literacy’s signifi-
cance in predicting intention not to use underscores the need for
targeted interventions. Health literacy programs can empower
individuals, particularly vulnerable populations, with the knowl-
edge and skills to engage with eHS confidently. This practical
approach is consistent with improving accessibility and equity in
healthcare. The study also emphasizes the importance of
enhancing users’ sense of control, as evidenced by PBC’s role.
Practitioners in Nigeria can focus on designing user-centered

platforms, providing clear instructions, and establishing robust
support mechanisms. By doing so, they can help individuals feel
more confident and capable of navigating eHS effectively.

From a policy perspective, this research calls for thoughtful
consideration of PBC and communication and choice overload’s
effects. Policymakers in Nigeria’s e-health sector should work to
create an environment that fosters individual control and
minimizes communication and choice overload simultaneously.
Such policies are consistent with the broader goal of increasing
eHS acceptance and improving healthcare delivery. These
implications may not apply solely to the Nigerian healthcare
sector, but also to that of other developing nations, such as
Ghana, Cameroon, and Liberia.

Lastly, this study can serve as a catalyst for future research on
eHS rejection behavior. It encourages further exploration of the
intricate relationship between health literacy and negative
attitudes toward eHS acceptance. In addition, it prompts deeper
investigations into PBC’s dynamics in various e-health contexts.
These future studies have the potential to refine strategies to
promote e-health services’ acceptance and enhance the quality of
healthcare delivery in our digital era overall.

In summary, this research enriches our theoretical under-
standing of e-health services’ rejection and offers practical
insights into addressing this complex issue. Bridging theory and
practice contributes to the overarching mission of improving
healthcare accessibility, quality, and equity.

Conclusion
The goal of this study was to reveal the factors that influence people’s
decisions about whether or not to use eHS in Nigeria by integrating
the TPB and SOR frameworks. Our findings showed that commu-
nication and choice overload and perceived risk contribute to nega-
tive attitudes toward eHS. Contrary to the initial expectation outlined
in H4a, which proposed that individuals with lower health literacy
would exhibit a negative attitude toward eHS, the findings indicated
that, while these individuals showed a greater intention not to use,
this inclination did not result necessarily in a negative attitude toward
eHS. Social pressures influenced people’s intention not to use eHS
significantly, thereby highlighting subjective norms’ role. On the
other hand, perceived behavioral control played a crucial role, in
which greater perceived control made people less inclined to refuse to
use eHS. These insights have practical implications, as they suggest
that simplifying information and offering health literacy programs
can enhance acceptance. Policymakers in Nigeria and other devel-
oping countries can create user-friendly environments and minimize
communication and choice overload to increase eHS’s acceptance.
This study bridges theory and practice and thus advances our
understanding of e-health services’ rejection and offers guidance to
improve healthcare accessibility and quality in the digital age.

Data availability
The data for this study is freely available at the following link:
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