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Abstract: Work-related stress significantly jeopardizes employees’ physical and mental health due
to the considerable time they spend at work. Smartphone-based interventions provide a promising
solution, eliminating traditional face-to-face interventions” barriers. However, the elements that
influence workers’ intentions to use this still remain unexplored. This study explores the link between
health belief model (HBM) and technology acceptance model (TAM) factors. In this study, 336 Italian
workers (64% female) answered an online questionnaire. We employed a structural equation model
(SEM) to analyze the data. The results unveiled an indirect relationship: individuals perceiving health
risks were more inclined to use stress-management apps, mediated by perceived utility (PU). This
study underscores the significant potential of integrating the HBM with the TAM in predicting users’
preparedness for smartphone-based health interventions. These findings not only hold substantial
value but also illuminate a path forward for professionals and organizations, offering insights to tailor
and optimize smartphone tools for stress management and the promotion of workplace well-being.
Ultimately, this research paves the way for the cultivation of healthier work environments, marking a
noteworthy contribution to the field.

Keywords: technology acceptance model; health belief model; technology usage; smartphone-based
intervention; stress management; well-being promotion

1. Introduction

Workplace stress is recognized as a significant risk factor for various mental and phys-
ical health issues among employees [1]. Experiencing stress can have a negative impact on
employee satisfaction and performance [2,3]. As a result of the substantial influence on em-
ployee well-being, productivity, and organizational success, the analysis of workers’ stress
has gained major relevance [4]. In recent years, companies have increasingly recognized the
importance of promoting employee health [5]. Such an analysis is critical for the creation of
solutions that effectively reduce stress while also increasing a company’s productivity and
efficiency [6]. From a preventive perspective, interventions should be implemented before
stress-related health problems develop that can contribute to chronic disease. However,
research shows that traditional personal interventions often have limited effectiveness [7].
To address this challenge and improve participation in well-being and stress-management
interventions, the implementation of digital mental health treatments in the workplace has
been proposed. Consequently, a paradigm shift from traditional face-to-face interventions
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to digital modalities has been observed over the last decade [8]. The importance of user
acceptance has been highlighted in the scientific literature as a crucial factor for the devel-
opment of any technology [9]. Therefore, it is critical to understand workers’ intentions
to use and accept technology before introducing innovations in organizations, such as a
mobile app to manage stress and promote well-being.

As a result, numerous theoretical models have been developed to analyze and explain
technology acceptance and related behaviors. Particularly, the technology acceptance model
(TAM) is a widely accepted model to predict and explain the use of technologies, which
has shown positive results in several studies [10]. However, this model was not specifically
formulated to investigate the use of health-related technologies [11]. For this reason, we
also chose to consider the health belief model (HBM) proposed by Rosenstock et al. [12]
that provides a solid framework for understanding people’s health behaviors and attitudes.

Therefore, the aim of the present study is to integrate these two models in order
to better explain the intention to use a smartphone app to manage stress. Indeed, the
integration of these models allows for two complementary aspects. If the TAM is indeed
very good at predicting an individual’s use of an information system, the HBM seeks to
explain the factors that may influence the user’s engagement with a health behavior, such
as a stress-management app.

To date, to the best of our knowledge, there are no studies that integrate these models
with respect to the use of smartphone-based stress interventions in work settings.

2. Theoretical Background and Hypothesis Development
2.1. Smartphone-Based Interventions for Stress Management

Increased and chronic stress adversely impact worker satisfaction and performance [2,3],
leading to various disorders and increased absenteeism, turnover, and reduced productivity [1-3,13].
Consequently, organizations seek effective approaches to manage work-related stress and
promote well-being among employees [14]. However, resource limitations hinder some
companies from developing adequate stress interventions, prompting research into alterna-
tive methods [8]. Shifting from traditional face-to-face approaches, technology-mediated
interventions, particularly via smartphones, offer continuous monitoring, accessible sup-
port, anonymity, and personalized interventions catering to individual needs. For example,
employees may begin and complete the self-guided intervention at their own speed, se-
lecting the information that best pertains to their present concerns via a digital pathway.
Self-guided applications with short and basic activities may thus be introduced into em-
ployees’ everyday routines, increasing the chances of the desired behavior occurring. Both
the person and the organization profit from this [8,15,16]. Mobile apps for mental health
monitoring have the potential to treat burnout, stress, depression, and anxiety [17-20].
However, despite some encouraging results, there is limited evidence on the effectiveness
of smartphone-based interventions [16].

Research highlights some barriers to the successful implementation and effectiveness
of mobile-based treatments in the workplace, such as a high dropout rate due to limited
employer participation in programs [21,22]. However, the number of studies regarding the
acceptance of smartphone-based interventions in the workplace is still growing. Indeed,
investigating the employee adoption of new technologies, particularly smartphone applica-
tions, is one way to prevent employee nonparticipation in wellness and health initiatives.
Therefore, it seems crucial to recognize that technology acceptance is a prerequisite for
effective technology adoption in an organization.

2.2. Technology Acceptance

The literature on technology adoption explores how people’s opinions impact both
their intentions to utilize technology and its actual use, which is especially important given
the proliferation of new technologies [23]. The importance of user approval is widely
addressed in the scholarly literature [9]. Although smartphone-based interventions have
been shown to improve well-being and stress management, the findings are still mixed [24].
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Before implementing innovations in the workplace, such as a stress-management mobile
app, a comprehensive understanding of workers’ intentions and acceptance is required.
Various theoretical models have been presented during the last three decades to study and
explicate technology adoption and associated behavior. The TAM, developed by Davis [11],
is one prominent model that extends the established theoretical framework of Fishbein’s [25]
and Fishbein and Ajzen’s [26] theory of reasoned action. The TAM'’s main variables are
perceived utility (PU), which reflects the belief in the system’s ability to improve work
performance, and the perceived ease of use (PEOU), which measures the perceived ease of
using a certain tool. Intention to use (INT) is the desire to employ a specific technology [27].
According to the TAM, PU and PEOU directly influence adoption, which in turn influences
INT. As a result, the inclination to use a stress-management intervention is closely related
to how employees view its usefulness and ease of use. We chose the TAM over Davis’s [11]
unified theory of acceptance and use of technology (UTAUT; [28]) because of its simplicity
and efficacy in explaining technology adoption through the crucial components of PU and
PEOU. The UTAUT, on the other hand, necessitates assessing a specific technology within
a defined population, making it less appropriate for examining early assessments related to
personality traits in the larger context of general technology adoption. This model might
be improved further by including external factors to achieve a more thorough knowledge
of technological adoption and application [29,30]. Recognizing that elements other than
PU and PEOU may impact acceptance and the desire to adopt a particular technology [31]
is a recurring topic in these advancements. As a result, we chose to look at the impact of
workers” health beliefs regarding stress-related health conditions on perceived utility and
the intention to use an app for stress management and well-being promotion Moreover,
the TAM has received extensive scientific support for its core variables. Additionally, it
is important to highlight that the original formulation of the TAM also incorporated the
dimension of attitude toward technologies, serving as a mediator between perception and
behavioral intention. However, subsequent empirical findings by Davis, Bagozzi, and
Warshaw [27] revealed a nonsignificant effect in the link between attitude and behavioral
intention. They clarified this outcome by noting that individuals might use a technology
even without a positive attitude towards it if they perceive it as enhancing productivity.
Consequently, the final TAM model, as proposed by Davis, Bagozzi, and Warshaw [27],
excluded the attitude construct.
Starting from these suggestions, we hypothesized the following:

H1a: PU is associated with the INT a smartphone app for stress management.
H1b: PEOU is associated with the INT a smartphone app for stress management.
H1lc: PEOU is associated with PU.

In addition, the TAM postulates that PU is influenced by ease of use, suggesting that
technologies that are perceived as more user-friendly are considered more relevant [23].
Therefore, we believe that the INT an app for managing stress is indirectly influenced by
perceptions of ease of use, in part because perceptions of usefulness increase.

H1d: PEOU is associated with the INT a smartphone app for stress management, also through
its PU.

Subsequent developments of this model have revealed that other external variables
might aid in understanding technology adoption and, therefore, application [24,25]. A
common feature of these adjustments is the recognition that characteristics other than
PU and PEOU might impact acceptance and intention to use a specific technology [26],
even though PU appears to be one of the most important predictors of INT [11]. For this
reason, we decided to investigate the association of beliefs related to one’s health versus the



Healthcare 2023, 11, 3030

40f13

susceptibility and perceived severity of stress-related symptoms on perceived usefulness
and intention to use an app for stress management and wellness promotion.

2.3. Integrating TAM and HBM

The technology acceptance model (TAM) analyzes, from a technological standpoint,
the intention to use smartphone-based interventions based on perceived their utility and
simplicity of use. The health belief model (HBM), on the other hand, investigates an
individual’s subjective appraisal of vulnerability and susceptibility to stress-related health
risk. Originally intended to predict treatment responses in acute or chronic diseases [27],
the HBM has now been broadened to anticipate general health behavior [28,29]. The
HBM is widely used and effectively elucidates numerous health behaviors across distinct
demographics [30].

Fundamentally, the HBM claims that people do not engage in health-related activ-
ities unless they are psychologically prepared, which occurs most often when they per-
ceive vulnerability to illness. Belief in health risks predicts participation in health-related
activities [27]. Disease susceptibility and disease severity are two categories of perceived
health risks. Disease susceptibility reflects beliefs about the likelihood of illness, whereas
disease severity assesses the perceived seriousness of the illness, taking into account med-
ical, clinical, and social consequences [31]. A perceived high level of health risk might
induce behavioral modifications such as the use of a stress-management smartphone
app. The TAM and the HBM were used in previous research to investigate health-related
Internet use. Recognizing their inadequacy in isolation, later studies tried to combine
them [30,32-35]. Mathieson [36] noticed the applicability of both theories in forecasting
user behavior, emphasizing the TAM’s simplicity and the HBM’s comprehensiveness [37].
Yun [38] developed an integrated model that incorporated the TAM [11], the HBM [27], the
theory of reasoned action [39], and the TPB [40]. Kim and Park [41] developed the “Health
Information Technology Acceptance Model” (HITAM) to fit digital health interventions
after seeing commonalities in key principles across these theories. Melzner et al. [42] ex-
panded on these existing features to offer a theoretical model for measuring mobile health
program adoption in workplaces. The key aspects of the two models, in our opinion, can be
connected and reliably predict the desire to use a smartphone app for stress management.
First, we hypothesize that people who are more vulnerable to stress or perceive a greater
impact of stress will be more motivated to use a smartphone app. Indeed, a person who
believes that he or she is susceptible to stress may be more motivated to look for solutions
to alleviate the negative effects of stress, such as the use of an app.

Moreover, they will have a stronger sense of the benefits of stress prevention apps.
In other words, cognitive beliefs related to a specific technology become central to an
individual’s perceived health risk or health awareness.

Finally, this perception may lead to an increased likelihood of using such applications
to prevent and thereby alleviate the negative effects of stress.

This is in line with Ahadzadeh et al. [30], who empirically demonstrated the direct
relationship between perceived health risk and the use of the Internet for health manage-
ment through PU. Also, Melzner et al. [42] assert that, while perceived vulnerability and
perceived gravity offer an incentive for taking preventative measures, perceived useful-
ness may impact the course of action, influencing the intention to use. As a result, these
individuals should make greater use of the technology in question. Thus, we hypothesized
the following:

H2a: PHRs are associated with the INT a smartphone app for stress management.
H2b: A PHRs is associated with the PU of a smartphone app.

H2c: PHRs are associated with the INT a smartphone app for stress management through PU.
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The final hypothesized model is reported in Figure 1.
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Figure 1. The hypothesized model.

3. Materials and Methods
3.1. Context and Participants

Data collecting took place at three Italian businesses in northern Italy in July 2020.
The Human Resources Department issued an email to all workers informing them of the
opportunity to participate in this survey. This e-mail said that participation in the research
was purely voluntary, that the study was wholly managed by the University of Milan-
Bicocca, and that the company would not have access to the workers’ responses. After
eight days, a second e-mail was sent to employees, reminding them of their opportunity to
participate in the survey.

The participants were required to read the informed consent forms before completing
the questionnaire. The data collection was conducted in conformity with the ethical
standards established by the Declaration of Helsinki and was authorized by the Ethical
Committee of the University of Milano-Bicocca (Prot. N. RM-2020-312).

In total, 336 responses were included in our dataset. Among them, 64.9% were female
and 35.1% were male; the mean age was 37.28 years (SD = 10.78). A total of 20.8% had a high
school diploma; 56% had a bachelor’s or master’s degree; 19.3% had a higher educational
level; and only 3.9% had a different or lower study level. The mean level of seniority
at their job was 12.8 years (SD = 10.10). Regarding health status (PGH), 6.5% reported
suffering from chronic psychophysical health conditions (e.g., panic attacks, psychosomatic
symptoms, chronic headaches, etc.). Concerning previous experience with smartphones,
almost all participants (98.5%) were familiar with using a smartphone, and 13.7% had used
a stress-management or well-being-promotion app in the past.

3.2. Measures

The TAM dimension of PEOU was assessed through three items (e.g., “It will be easy
to use the app”), PU was measured with four items (e.g., “The presented app could help me
improve my work-related well-being”), and INT was measured through two items (e.g., “I
would like to try the presented app”). The items were assessed through a Likert scale
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from 1 = strongly disagree to 5 = strongly agree. The items were all taken from previous
studies [43—-45].

The PHR contains two subdimensions: perceived susceptibility to chronic diseases
and perceived severity of chronic diseases. Perceived susceptibility (PSU) to chronic
diseases was measured using 6 items adopted from Kim and Park [41] and Bryan et al. [46].
Perceived severity (PSE) to chronic diseases was measured using 4 items adopted from the
Kim and Park study [41]. All items of these constructs were rated on a 5-point Likert-type
scale from 1 = strongly disagree to 5 = strongly agree.

3.3. Data Analysis

Descriptive statistics, Pearson correlations, and Cronbach’s alpha coefficients were cal-
culated using SPSS v.28 (IBM, Armonk, NY, USA). The objective was to observe the sample
characteristics, the correlations between variables, and the scale reliability. Moreover, the
data were checked for outliers and normality distribution. The skewness levels (ranging
from 0.32 to —0.38) and kurtosis values (ranging from 0.69 to —0.68) were acceptable [47].

To test our hypotheses, we performed a full structural equation model (SEM) us-
ing Mplus version 8 (Muthén & Muthén, Los Angeles, CA, USA). The SEM offers three
prominent benefits when contrasted with conventional multivariate methodologies: (1) a
clear and meticulous evaluation of measurement errors, (2) the ability to estimate latent
(unobservable) variables through observed variables, and (3) the capacity for model testing,
wherein a structural framework can be defined and subsequently evaluated for its compati-
bility with the collected data. The model included the direct effect of PHR, PU, and PEOU
on the INT to use a smartphone app; the indirect effect of PEOU on INT, via PU; and the
indirect effect of PHR on the INT a smartphone app via its PU. Moreover, we added the
effect of gender and perceived general health as covariates.

To assess the model’s goodness-of-fit, we used the statistic criteria listed below: the
non-significant x? value (this statistic suggests that if x? is non-significant, the model fits
the data); the root mean squared error of approximation (RMSEA; values smaller than 0.08
indicated an acceptable fit); the comparative fit index (CFI) and the Tucker-Lewis index
(TLL values between 0.90 and 0.95 showed an acceptable fit); and the standardized root
mean square residual (SRMR; values smaller than 0.08 indicated a proper fit). Through
bootstrapping procedures, it is possible to perform repeated subsample simulations from
an original dataset. For this reason, the bootstrapping method was conducted to assess the
significance of the hypothesized indirect effects.

4. Results
4.1. Descriptive Statistics

The means, standard deviations, and correlations between the study variables are
reported in Table 1. All significant relationships among variables were in the expected
direction. Furthermore, as indicated along the table diagonal, all scales reported an internal
consistency value (Cronbach’s alpha) exceeding the criterion of 0.70 [48].

4.2. Confirmatory Factor Analysis (CFA)

We used the maximum likelihood method in a CFA to assess the structural validity of
our measures. The results of the CFA (see Table 2) show that the factor model including
perceived chronic disease susceptibility and perceived chronic disease severity loaded
on the PHR, PEOU, PU, and INT of smartphone apps fit our data best compared with
other solutions (Table 3). This finding supports the discriminant validity of the measures
employed in the current study.
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Table 1. Descriptive statistics, correlations, and Cronbach’s alpha of the considered variables.
r
M SD 1 2 3 4 5 6
.. PU 2.96 0.77 0.89
2. PEOU 3.67 0.73 0.46 *** 0.94
3. INT 3.05 0.85 0.72 *** 0.44 *** 0.93
4. PSU 2.60 0.99 0.17 ** 0.15 ** 0.28 *** 091
5 PSE 3.02 1.03 0.16 ** 0.16 ** 0.28 *** 0.62 *** 0.89
6.  GEN 0.14 * 0.09 0.09 0.10 0.06
7. PGH —0.07 —0.07 0.02 0.23 *** 0.18 * 0.07
Note. Cronbach’s alpha on the diagonal. *** p < 0.001; ** p < 0.01; * p < 0.05; M = mean; SD = standard deviation;
PU = perceived usefulness; PEOU = perceived ease of use; INT = intention to use; PSU = perceived susceptibility;
PSE = perceived severity; GEN = gender (1 = female); PGH = perceived general health.
Table 2. Fit indices for the model selected and the alternative models.
Model xz df p RMSEA SRMR CFI TLI AIC Comp. A xz
One-factor model 2 3872.22 170 0.000 0.23 0.23 0.37 0.30 20,762.74
Five-factor model P 345.12 160 0.000 0.05 0.05 0.97 0.96 17,254.64 M1-M2 3527.10 ***
Second-order model © 101.52 48 0.000 0.05 0.03 0.98 0.97 10,193.67 M2-M3 243.59 ***

Note. df = degree of freedom; RMSEA = root mean square error of approximation; SRMR = standardized root
means square residual; CFI = comparative fit index; TLI = Tucker-Lewis index. In bold = the selected model.  All
indicators load on a single factor. ® All indicators load on specific factor. © PSU and PSE load on a second-order
factor. *** p < 0.001.

Table 3. Standardized indirect effects for mediation models.

Standardized . o
Indirect Effects Estimates SE 95% CI
PEOU — PU — INT 0.30 *** 0.05 [0.23; 0.43]
PHR — PU — INT 0.14* 0.05 [0.04; 0.22]

Note. * p < 0.05; *** p < 0.001; SE = standard errors; 95% CI = bootstrapping lower and upper limit bias-corrected
95% confidence intervals; PEOU = perceived ease of use; PU = perceived usefulness; INT = intention to use.

4.3. Direct Effects

The hypothesized model reported an adequate fit to our data, with x? (58) 140-717,
p =0.000, CFI = 0.98, TLI = 0.97, RMSEA = 0.06, 90% CI 0.06, 0.07, SRMR = 0.05.

The results indicated a strong and positive relationship between the PU and INT
for smartphone apps (Hla). Additionally, the PEOU was not found to have a significant
association with the INT (H1b). However, our results confirm the association with the
PU (H1c).

According to the effect of perceived risk, our results described a significant association
between the PHR and the INT for smartphone apps (H2a) and PU (H2b). Finally, regarding
covariates, neither gender nor perceived general health had an influence on the intention
to use smartphone apps (INT). The direct effects are reported in Figure 2.
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1.000 0-088 1.015

erceived Usefulness
(PU)
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015
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Figure 2. Direct effects. Note. * p < 0.05; ** p < 0.01; *** p < 0.001. Straight arrows indicate significant
effects; dotted arrows indicate non-significant (N.S.) direct effects. Numbers in square indicate the
observed variables. Ovals indicate latent variables; squares indicate observed variables.

4.4. Mediation Analysis

Concerning the mediations, Table 3 presents the indirect effects. The findings demon-
strated that PU played a mediating role in the association between PEOU and INT (3 = 0.30,
p <0.000) (H1d). Interestingly, there was a significant relationship between PHR and INT
when PU acted as mediator (3 = 0.14, p < 0.005) (H2c).

5. Discussion

In recent decades, there has been a significant and continuous increase in interest
in the prevention of work-related stress. The recent literature has emphasized the poten-
tial role of new technologies in addressing this problem, which has led to a shift in the
framework for implementing such interventions, focusing on adaptations to technolog-
ical strategies [49-52]. Apps for mobile devices have begun to be utilized for workplace
health promotion. However, the elements that influence the intention to use an app in
the workplace remain largely unexplored. Among the various theories commonly used to
address this issue, the TAM and the HBM stand out for their adequacy. Therefore, the aim
of this study was to integrate the TAM and the HBM in the context of smartphone-based
interventions to manage work-related stress. While the combination of the TAM and the
HBM has been previously used to explain health-related Internet use [30,53,54], there is
limited research applying both models to mobile applications for managing stress and
promoting well-being in the work context. Therefore, the potential contribution of this
study is to identify the relevant variables that may influence the use of a mobile app and
reduce the likelihood of developing chronic stress and other associated health risk factors.
In this way, this study aims to improve the effectiveness of smartphone-based interventions
and contribute to the overall well-being of individuals suffering from work-related stress,
both in terms of alleviation and prevention.

In general, the results found were consistent with the hypotheses. The hypothesis on
the TAM was partially confirmed. On the one hand, a significant association was found
between PU and the intention to use a smartphone app for stress management (Hla),
and PEOU was associated with PU (H1c). These results are consistent with the previous
literature. Indeed, several studies identified the potential influence of PU as one of the
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factors positively affecting subjectively measured mobile health app use [55-58], consistent
with Davis’s [11] theory for the TAM. However, our results did not confirm the direct
effect of PEOU on INT (H1b [11,22,59-62]). Again, our results are partially in line with
previous studies. For example, studies by Jung & Loriaphr [59] and Wahyuni et al. [63]
did not confirm the positive and significant effect of PEOU on INT, suggesting that an
app’s ease of use is not always an issue in the utilization of digital interventions. This
finding suggests that perceived usefulness plays a more critical variable on intention to use
smartphone-based interventions. Moreover, the results taken together could also indicate
that the association between PEOU and INT may be mediated by PU, as hypothesized, and
confirmed in this study (H1d). However, the conflicting results of other studies suggest that
such associations may vary depending on the specific context and user population studied.
Probably, the workplace, with its specific characteristics, elicits different acceptability
criteria than private health apps [60]. Therefore, further study of the target population is
needed to obtain specific results and to gain a deeper understanding of the relationships
between these variables.

Regarding the integration of the TAM and the HBM, all three hypotheses were con-
firmed. There was a significant relationship between the PHR and INT of the stress-
management app (H2a) and PU (H2b), and a mediating role of PU in the relationship
between PHR and intention to use (H2c). These findings are consistent with previous
studies that found a positive relationship between PHR, PU, and INT for health-related
digital tools [32,41,54], suggesting, in agreement with the HBM [12,61], that health risk
belief predicts the likelihood of engaging in healthy behaviors. In the research on health
behavior and the adoption of smartphone-based apps for stress management and well-
being promotion in the workplace context, the relationship between perceived severity and
susceptibility as general motivators and perceived utility as dictating the chosen course
of action is quite innovative. Indeed, although the TAM and the HBM have previously
been integrated to explain the use of digital tools for health promotion, this study expands
previous insights to assess the intention to use apps for well-being promotion and stress
management in the work context. They also emphasize the importance of PU as an im-
portant factor to consider when developing and promoting smartphone apps to improve
health behaviors, such as stress management in the workplace.

In reality, when users perceive a health risk, they can opt to try a smartphone-based
solution to improve their health management. In other words, perceiving a greater risk
to one’s health leads one to perceive the smartphone-based intervention as more useful
and this leads to an increased intention to use it. As mentioned earlier, work-related stress
brings a number of negative consequences to workers’ health that can lead to chronic
complications and affect various aspects of a person’s life [5,50,62,64]. Companies and
organizations are looking for ways to mitigate these consequences for their employees for a
variety of reasons (improving productivity, promoting job satisfaction, etc.) [5]. Given the
lack of economic and human resources to implement preventive measures in the workplace,
new technologies have emerged as an interesting alternative [7]. However, studies that
have examined the effectiveness of these interventions in reducing stress and distress in the
workplace have identified barriers that hinder their applicability, such as a high dropout
rate and low uptake [21,65].

The practical implications of the findings of this study are particularly relevant to
improving and refining digital interventions for managing work-related stress. The in-
tegration of the TAM and the HBM helps us to understand the importance of raising
awareness of the risks associated with stress prior to the development of these interven-
tions, which can increase risk perception and consequently the perception of usefulness and
the intention to use these applications. This means that not only is an effective design of
mobile applications necessary, but so is placing the focus on organizations that can provide
education and training to their employees about the benefits and effectiveness of mobile
stress-management applications. Furthermore, to ensure that employees use these apps
regularly, obtaining positive results for their well-being, organizations need to explore in-
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novative strategies for promoting greater adherence (e.g., incentives, reminders). High app
adherence not only enhances employees” well-being but also ensures that the investment
in the intervention process is effectively utilized. In addition, this study highlights the
importance of perceived ease of use and emphasizes the need to invest in user experience,
which is critical to reaching workers with different profiles, considering other variables
that may influence both actual use and the perceived ability to do so, such as digital skill
level or age [65]. Therefore, this study provides insights for the effective development
of mobile applications that aim to improve the quality of the work experience, increase
productivity, and reduce stress-related workplace complaints. Companies can integrate
these applications as part of broader corporate wellness initiatives (e.g., programs). This
not only benefits individual employees but also fosters a corporate culture that values
work-life balance and occupational health.

6. Limitations and Future Directions

Although this study yielded promising results, some limitations should be considered
when interpreting the results. First, the sample was recruited from a single region of
Italy, which may limit the generalizability of the results, although they are consistent with
previous studies in other regions and countries. Future studies with broader and more
heterogeneous samples should replicate the results. Second, the cross-sectional design of
this study provided a snapshot of the situation, but it does not allow causal inferences.
Future studies could use the model proposed in this study in a longitudinal design to
reduce potential bias and increase the robustness of the results. A longitudinal study
could also facilitate the evaluation of the true effectiveness of mobile-based interventions
to promote the management of work-related stress and worker well-being. This type of
study would allow data to be collected over a longer period of time, providing insight into
the long-term effects of the intervention. Finally, the variables evaluated in this study were
self-reported and could bias the results. Including objective measures (e.g., actual use of
the app) and considering other variables that may influence outcomes (e.g., self-efficacy)
would be interesting to obtain more valid and reliable information.

7. Conclusions

This study integrates two important models (the TAM and the HBM) to examine how
to increase the user adoption of mobile-based interventions to promote workplace health,
such as stress management. The findings highlight the significant role that beliefs about
health risks, PU, and PEOU play in intentions to use mobile apps to manage work-related
stress. By integrating these theoretical models, researchers can gain insights into workers’
acceptance of technology and their intentions to engage in preventive health behaviors.

In summary, the findings of this study highlight the importance of a broader paradigm
for the appropriate design and implementation of health-related apps in the workplace
to encourage their use without sacrificing adherence. In addition, the results suggest
that a focus on health risk perceptions may improve the user adoption of these digital
interventions. Further experimental studies are needed to examine the efficacy of this
model in mobile-based interventions to prevent and manage work-related stress.

Author Contributions: Conceptualization, G.P. and S.M.; methodology, S.S.; formal analysis, G.P.;
writing—original draft preparation, G.P. and S.M.; writing—review and editing, S.S., N.Z.F-M. and
G.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethical Committee of the Department of Psychology of
the University of Milano-Bicocca (Prot. N. RM-2020-312, 26 June 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.



Healthcare 2023, 11, 3030 11 of 13

Data Availability Statement: All data used for this study are available from the corresponding
author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hassard, J.; Teoh, K.R.H.; Visockaite, G.; Dewe, P.; Cox, T. The Cost of Work-Related Stress to Society: A Systematic Review. J.
Occup. Health Psychol. 2018, 23, 1-17. [CrossRef] [PubMed]

2. deNeve, ].; Diener, E,; Tay, L.; Xuereb, C. The Objective Benefits of Subjective Well-Being. In CEP Discussion Paper No 1236; Centre
for Economic Performance: London, UK, 2013.

3. Holman, D.; Johnson, S.; O” Connor, E. Stress Management Interventions: Improving Subjective Psychological Well-Being in the
Workplace; The University of Manchester: Manchester, UK, 2018.

4. Sucharitha, M.M.; Basha, S.A. A Study on Impact of Stress on Employee’s Productivity and Job Performance: Implications for
Stress Measurement and Management. jlk'o'g“retim Online 2020, 19, 823-831.

5. Stratton, E.; Lampit, A.; Choi, I; Calvo, R.A.; Harvey, S.B.; Glozier, N. Effectiveness of EHealth Interventions for Reducing Mental
Health Conditions in Employees: A Systematic Review and Meta-Analysis. PLoS ONE 2017, 12, €0189904. [CrossRef]

6. Apraiz, A,; Lasa, G.; Montagna, F.; Blandino, G.; Trivifio-Tonato, E.; Dacal-Nieto, A. An Experimental Protocol for Human Stress
Investigation in Manufacturing Contexts: Its Application in the NO-STRESS Project. Systems 2023, 11, 448. [CrossRef]

7. deKorte, E.; Wiezer, N.; Roozeboom, M.B.; Vink, P; Kraaij, W. Behavior Change Techniques in Mhealth Apps for the Mental and
Physical Health of Employees: Systematic Assessment. JMIR mHealth uHealth 2018, 6, €167. [CrossRef] [PubMed]

8.  Ryan, C.; Bergin, M.; Chalder, T.; Wells, ].S.G. Web-Based Interventions for the Management of Stress in the Workplace: Focus,
Form, and Efficacy. . Occup. Health 2017, 59, 215-236. [CrossRef] [PubMed]

9.  Taherdoost, H. A Review of Technology Acceptance and Adoption Models and Theories. Procedia Manuf. 2019, 22, 960-967.
[CrossRef]

10. Tong, X. A Cross-National Investigation of an Extended Technology Acceptance Model in the Online Shopping Context. Int. J.
Retail. Distrib. Manag. 2010, 38, 742-759. [CrossRef]

11.  Davis, ED. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS Q. 1989, 13,
319-339. [CrossRef]

12.  Rosenstock, I.M.; Strecher, V.].; Becker, M.H. Social Learning Theory and the Health Belief Model. Health Educ. Behav. 1988, 15,
175-183. [CrossRef]

13. Dederichs, M.; Weber, J.; Pischke, C.R.; Angerer, P.; Apolinario-Hagen, J. Exploring Medical Students’ Views on Digital Mental
Health Interventions: A Qualitative Study. Internet Interv. 2021, 25, 100398. [CrossRef] [PubMed]

14. Bakhuys Roozeboom, M.; Schelvis, R.; Houtman, I.; Wiezer, N.; Bongers, P. Decreasing Employees” Work Stress by a Participatory,
Organizational Level Work Stress Prevention Approach: A Multiple-Case Study in Primary Education. BMC Public Health 2020,
20, 676. [CrossRef] [PubMed]

15. Toh, S.Y.; Ng, S.A.; Phoon, S.T. Accentuating Technology Acceptance among Academicians: A Conservation of Resource
Perspective in the Malaysian Context. Educ. Inf. Technol. 2023, 28, 2529-2545. [CrossRef] [PubMed]

16. De Korte, E.M.; Wiezer, N.; Janssen, ].H.; Vink, P.; Kraaij, W. Evaluating an MHealth App for Health and Well-Being at Work:
Mixed-Method Qualitative Study. . Med. Internet Res. 2018, 20, e6335. [CrossRef] [PubMed]

17.  Jimenez, P; Bregenzer, A. Integration of EHealth Tools in the Process of Workplace Health Promotion: Proposal for Design and
Implementation. J. Med. Internet Res. 2018, 20, e65. [CrossRef] [PubMed]

18. Carissoli, C.; Villani, D.; Riva, G. Does a Meditation Protocol Supported by a Mobile Application Help People Reduce Stress?
Suggestions from a Controlled Pragmatic Trial. Cyberpsychol. Behav. Soc. Netw. 2015, 18, 46-53. [CrossRef] [PubMed]

19. Deady, M.; Johnston, D.; Milne, D.; Glozier, N.; Peters, D.; Calvo, R.; Harvey, S. Preliminary Effectiveness of a Smartphone App
to Reduce Depressive Symptoms in the Workplace: Feasibility and Acceptability Study. JMIR mHealth uHealth 2018, 6, e11661.
[CrossRef] [PubMed]

20. Meyer, D.; Jayawardana, M.W.; Muir, S.D.; Ho, D.Y.T.; Sackett, O. Promoting Psychological Well-Being at Work by Reducing
Stress and Improving Sleep: Mixed-Methods Analysis. . Med. Internet Res. 2018, 20, e267. [CrossRef]

21. Yardley, L.; Spring, B.J.; Riper, H.; Morrison, L.G.; Crane, D.H.; Curtis, K.; Merchant, G.C.; Naughton, F; Blandford, A.
Understanding and Promoting Effective Engagement With Digital Behavior Change Interventions. Am. J. Prev. Med. 2016, 51,
833-842. [CrossRef]

22. Bidargaddi, N.; Almirall, D.; Murphy, S.; Nahum-Shani, I.; Kovalcik, M.; Pituch, T.; Maaieh, H.; Strecher, V. To Prompt or Not to
Prompt? A Microrandomized Trial of Time-Varying Push Notifications to Increase Proximal Engagement with a Mobile Health
App. IMIR mHealth uHealth 2018, 6, €10123. [CrossRef]

23.  Venkatesh, V. Determinants of Perceived Ease of Use: Integrating Control, Intrinsic Motivation, and Emotion into the Technology
Acceptance Model. Inf. Syst. Res. 2000, 11, 342-365. [CrossRef]

24. Maranguni¢, N.; Grani¢, A. Technology Acceptance Model: A Literature Review from 1986 to 2013. Univers. Access Inf. Soc. 2015,

14, 81-95. [CrossRef]


https://doi.org/10.1037/ocp0000069
https://www.ncbi.nlm.nih.gov/pubmed/28358567
https://doi.org/10.1371/journal.pone.0189904
https://doi.org/10.3390/systems11090448
https://doi.org/10.2196/mhealth.6363
https://www.ncbi.nlm.nih.gov/pubmed/30282621
https://doi.org/10.1539/joh.16-0227-RA
https://www.ncbi.nlm.nih.gov/pubmed/28320977
https://doi.org/10.1016/j.promfg.2018.03.137
https://doi.org/10.1108/09590551011076524
https://doi.org/10.2307/249008
https://doi.org/10.1177/109019818801500203
https://doi.org/10.1016/j.invent.2021.100398
https://www.ncbi.nlm.nih.gov/pubmed/34026567
https://doi.org/10.1186/s12889-020-08698-2
https://www.ncbi.nlm.nih.gov/pubmed/32404084
https://doi.org/10.1007/s10639-022-11288-x
https://www.ncbi.nlm.nih.gov/pubmed/36035977
https://doi.org/10.2196/mhealth.6335
https://www.ncbi.nlm.nih.gov/pubmed/29592846
https://doi.org/10.2196/jmir.8769
https://www.ncbi.nlm.nih.gov/pubmed/29475828
https://doi.org/10.1089/cyber.2014.0062
https://www.ncbi.nlm.nih.gov/pubmed/25584730
https://doi.org/10.2196/11661
https://www.ncbi.nlm.nih.gov/pubmed/30514694
https://doi.org/10.2196/jmir.9058
https://doi.org/10.1016/j.amepre.2016.06.015
https://doi.org/10.2196/10123
https://doi.org/10.1287/isre.11.4.342.11872
https://doi.org/10.1007/s10209-014-0348-1

Healthcare 2023, 11, 3030 12 of 13

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.
54.

Taherdoost, H. Importance of Technology Acceptance Assessment for Successful Implementation and Development of New
Technologies. Glob. J. Eng. Sci. 2019, 1. [CrossRef]

Svendsen, G.B.; Johnsen, J.A.K.; Almas-Serensen, L.; Vitterso, J. Personality and Technology Acceptance: The Influence of
Personality Factors on the Core Constructs of the Technology Acceptance Model. Behav. Inf. Technol. 2013, 32, 323-334. [CrossRef]
Champion, V.; Skinner, C. The Health Belief Model. In Health Behavior and Health Education; Jossey-Bass: San Francisco, CA, USA,
2008; pp. 45-65.

Ross, T.P; Ross, L.T.; Rahman, A.; Cataldo, S. The Bicycle Helmet Attitudes Scale: Using the Health Belief Model to Predict
Helmet Use among Undergraduates. J. Am. Coll. Health 2010, 59, 29-36. [CrossRef] [PubMed]

Semenza, ].C.; Ploubidis, G.B.; George, L.A. Climate Change and Climate Variability: Personal Motivation for Adaptation and
Mitigation. Env. Health 2011, 10, 46. [CrossRef] [PubMed]

Ahadzadeh, A.S.; Pahlevan Sharif, S.; Ong, ES.; Khong, K.W. Integrating Health Belief Model and Technology Acceptance Model:
An Investigation of Health-Related Internet Use. |. Med. Internet Res. 2015, 17, e45. [CrossRef] [PubMed]

Janz, N.K.; Becker, M.H.; Janz, N.K.; Becker, M.H. The Health Belief Model: A Decade Later. Health Educ. Q. 1984, 11, 1-47.
[CrossRef] [PubMed]

Shemesh, T.; Barnoy, S. Assessment of the Intention to Use Mobile Health Applications Using a Technology Acceptance Model in
an Israeli Adult Population. Telemed. e-Health 2020, 26, 1141-1149. [CrossRef] [PubMed]

Purwanto, E.; Budiman, V. Applying the Technology Acceptance Model to Investigate the Intention to Use E-Health: A Conceptual
Framework. Technol. Rep. Kansai Univ. 2020, 62, 2569-2580.

Walrave, M.; Waeterloos, C.; Ponnet, K. Adoption of a Contact Tracing App for Containing COVID-19: A Health Belief Model
Approach. JMIR Public Health Surveill. 2020, 6, €20572. [CrossRef] [PubMed]

Orji, R,; Vassileva, J.; Mandryk, R. Towards an Effective Health Interventions Design: An Extension of the Health Belief Model.
Online |. Public Health Inf. 2012, 4, €9. [CrossRef] [PubMed]

Mathieson, K. Predicting User Intentions: Comparing the Technology Acceptance Model with the Theory of Planned Behavior.
Inf. Syst. Res. 1991, 2, 173-191. [CrossRef]

Chuttur, M. Overview of the Technology Acceptance Model: Origins, Developments and Future Directions. Sprouts Work. Pap.
Inf. Syst. 2009, 9, 3169-3177. [CrossRef]

Yun, E.K. Development and Testing of a Model of Consumer’s Health Information Seeking Behavior on the Internet. Ph.D. Thesis,
Seoul National University, Seoul, Republic of Korea, 2008.

Fishbein, M. Attitude and the Prediction of Behaviour. In Readings in Attitude Theory and Measurement; Wiley: Hoboken, NJ,
USA, 1967.

Ajzen, I; Cote, N.G. Attitudes and the Prediction of Behavior. In Attitudes and Attitude Change; Psychology Press: London,
UK, 2011.

Kim, J.; Park, H.A. Development of a Health Information Technology Acceptance Model Using Consumers’ Health Behavior
Intention. J. Med. Internet Res. 2012, 14, e133. [CrossRef] [PubMed]

Melzner, ]J.; Heinze, J.; Fritsch, T. Mobile Health Applications in Workplace Health Promotion: An Integrated Conceptual
Adoption Framework. Procedia Technol. 2014, 16, 1374-1382. [CrossRef]

Paganin, G.; Simbula, S. New Technologies in the Workplace: Can Personal and Organizational Variables Affect the Employees’
Intention to Use a Work-Stress Management App? Int. J. Env. Res. Public Health 2021, 18, 9366. [CrossRef] [PubMed]
Gabbiadini, A.; Paganin, G.; Simbula, S. Teaching after the Pandemic: The Role of Technostress and Organizational Support on
Intentions to Adopt Remote Teaching Technologies. Acta Psychol. 2023, 236, 103936. [CrossRef]

Paganin, G.; Apolinario-Hagen, J.; Simbula, S. Introducing Mobile Apps to Promote the Well-Being of German and Italian
University Students. A Cross-National Application of the Technology Acceptance Model. Curr. Psychol. 2022. [CrossRef]
Bryan, A.D.; Aiken, L.S.; West, 5S.G. Young Women’s Condom Use: The Influence of Acceptance of Sexuality, Control over the
Sexual Encounter, and Perceived Susceptibility to Common STDs. Health Psychol. 1997, 16, 468-479. [CrossRef]

George, D.; Mallery, P. Answers to Selected Exercises. In SPSS for Windows Step by Step: A Simple Guide and Reference, 4th ed.; 11.0
Update; Allyn & Bacon: Boston, MA, USA, 2003; p. 63.

DeVellis, R.E,; Thorpe, C.T. Scale Development: Theory and Applications; Sage Publications: Thousands Oaks, CA, USA, 2016.
Carolan, S.; De Visser, R.O. Employees’ Perspectives on the Facilitators and Barriers to Engaging with Digital Mental Health
Interventions in the Workplace: Qualitative Study. J. Med. Internet Res. 2018, 5, €9146. [CrossRef] [PubMed]

Egger, SM.; Frey, S.; Sauerzopf, L.; Meidert, U. A Literature Review to Identify Effective Web- and App-Based MHealth
Interventions for Stress Management at Work. Work. Health Saf. 2023, 71, 452-463. [CrossRef] [PubMed]

Rick, V.B.; Rasche, P; Mertens, A.; Nitsch, V. Workplace Health Promotion: MHealth as a Preventive Mediator between
Psychosocial Workplace Characteristics and Well-Being at Work. In Proceedings of the Digital Human Modeling and Applications
in Health, Safety, Ergonomics and Risk Management. Health, Operations Management, and Design, Virtual, 26 June-1 July 2022.
Paganin, G.; Simbula, S. Smartphone-Based Interventions for Employees” Well-Being Promotion: A Systematic Review. Electron. .
Appl. Stat. Anal. 2020, 13, 682-712. [CrossRef]

Deng, Z. Understanding Public Users” Adoption of Mobile Health Service. Int. J. Mob. Commun. 2013, 11, 351. [CrossRef]

Tsai, C.H. The Adoption of a Telehealth System: The Integration of Extended Technology Acceptance Model and Health Belief
Model. J. Med. Imaging Health Inf. 2014, 4, 448-455. [CrossRef]


https://doi.org/10.33552/GJES.2019.01.000511
https://doi.org/10.1080/0144929X.2011.553740
https://doi.org/10.1080/07448481.2010.483702
https://www.ncbi.nlm.nih.gov/pubmed/20670926
https://doi.org/10.1186/1476-069X-10-46
https://www.ncbi.nlm.nih.gov/pubmed/21600004
https://doi.org/10.2196/jmir.3564
https://www.ncbi.nlm.nih.gov/pubmed/25700481
https://doi.org/10.1177/109019818401100101
https://www.ncbi.nlm.nih.gov/pubmed/6392204
https://doi.org/10.1089/tmj.2019.0144
https://www.ncbi.nlm.nih.gov/pubmed/31930955
https://doi.org/10.2196/20572
https://www.ncbi.nlm.nih.gov/pubmed/32755882
https://doi.org/10.5210/ojphi.v4i3.4321
https://www.ncbi.nlm.nih.gov/pubmed/23569653
https://doi.org/10.1287/isre.2.3.173
https://doi.org/10.1021/jf001443p
https://doi.org/10.2196/jmir.2143
https://www.ncbi.nlm.nih.gov/pubmed/23026508
https://doi.org/10.1016/j.protcy.2014.10.155
https://doi.org/10.3390/ijerph18179366
https://www.ncbi.nlm.nih.gov/pubmed/34501956
https://doi.org/10.1016/j.actpsy.2023.103936
https://doi.org/10.1007/s12144-022-03856-8
https://doi.org/10.1037/0278-6133.16.5.468
https://doi.org/10.2196/mental.9146
https://www.ncbi.nlm.nih.gov/pubmed/29351900
https://doi.org/10.1177/21650799231170872
https://www.ncbi.nlm.nih.gov/pubmed/37254448
https://doi.org/10.1285/i20705948v13n3p682
https://doi.org/10.1504/IJMC.2013.055748
https://doi.org/10.1166/jmihi.2014.1278

Healthcare 2023, 11, 3030 13 of 13

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

Abd-alrazaq, A.A.; Bewick, B.M.; Farragher, T.; Gardner, P. Factors That Affect the Use of Electronic Personal Health Records
among Patients: A Systematic Review. Int. . Med. Inform. 2019, 126, 164-175. [CrossRef] [PubMed]

Askari, M.; Klaver, N.S.; van Gestel, T.J.; van de Klundert, J. Intention to Use Medical Apps among Older Adults in the
Netherlands: Cross-Sectional Study. |. Med. Internet Res. 2020, 22, e18080. [CrossRef]

Beldad, A.D.; Hegner, S.M. Expanding the Technology Acceptance Model with the Inclusion of Trust, Social Influence, and Health
Valuation to Determine the Predictors of German Users” Willingness to Continue Using a Fitness App: A Structural Equation
Modeling Approach. Int. J. Hum. Comput. Interact. 2018, 34, 882-893. [CrossRef]

Palos-Sanchez, P.R.; Saura, ].R.; Martin, M.AR; Aguayo-Camacho, M. Toward a Better Understanding of the Intention to Use
Mhealth Apps: Exploratory Study. JMIR mHealth uHealth 2021, 9, e27021. [CrossRef]

Jung, M.-L.; Loria, K. Acceptance of Swedish E-Health Services. |. Multidiscip. Health 2010, 3, 55-63. [CrossRef]

Junker, M.; Bohm, M.; Franz, M.; Fritsch, T.; Krcmar, H. Value of Normative Belief in Intention to Use Workplace Health Promotion
Apps. BMC Med. Inf. Decis. Mak. 2022, 22, 30. [CrossRef] [PubMed]

Champion, V.L. Instrument Development for Health Belief Model Constructs. ANS Adv. Nurs. Sci. 1984, 6, 73-85. [CrossRef]
[PubMed]

Hassard, J.; Cox, T.; Murawski, S.; De Meyer, S.; Muylaert, K. Mental Health Promotion in the Workplace—A Good Practice
Report. In Working Environment Information Working Paper; European Agency for Safety & Health at Work: Bilbao, Spain, 2011;
ISBN 9789291914890.

Wahyuni, R. Nurbojatmiko Explaining Acceptance of E-Health Services: An Extension of TAM and Health Belief Model Approach.
In Proceedings of the 2017 5th International Conference on Cyber and IT Service Management (CITSM), Denpasar, Indonesia,
8-10 August 2017.

Fraboni, F,; Paganin, G.; Mazzetti, G.; Guglielmi, D.; Pietrantoni, L. The Intricate Pathways From Empowering Leadership to
Burnout: A Deep Dive Into Interpersonal Conflicts, Work-Home Interactions, and Supportive Colleagues. Informing Sci. Int. ].
Emerg. Transdiscipl. 2023, 26, 149-172. [CrossRef] [PubMed]

Alsswey, A.; Al-Samarraie, H. Elderly Users” Acceptance of MHealth User Interface (UI) Design-Based Culture: The Moderator
Role of Age. J. Multimodal. User Interfaces 2020, 14, 49-59. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.ijmedinf.2019.03.014
https://www.ncbi.nlm.nih.gov/pubmed/31029258
https://doi.org/10.2196/18080
https://doi.org/10.1080/10447318.2017.1403220
https://doi.org/10.2196/27021
https://doi.org/10.2147/jmdh.s9159
https://doi.org/10.1186/s12911-022-01760-6
https://www.ncbi.nlm.nih.gov/pubmed/35109836
https://doi.org/10.1097/00012272-198404000-00011
https://www.ncbi.nlm.nih.gov/pubmed/6426380
https://doi.org/10.28945/5178
https://www.ncbi.nlm.nih.gov/pubmed/37958352
https://doi.org/10.1007/s12193-019-00307-w

	Introduction 
	Theoretical Background and Hypothesis Development 
	Smartphone-Based Interventions for Stress Management 
	Technology Acceptance 
	Integrating TAM and HBM 

	Materials and Methods 
	Context and Participants 
	Measures 
	Data Analysis 

	Results 
	Descriptive Statistics 
	Confirmatory Factor Analysis (CFA) 
	Direct Effects 
	Mediation Analysis 

	Discussion 
	Limitations and Future Directions 
	Conclusions 
	References

