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Abstract

Background: In chronic mental illness, noncompliance with treatment significantly worsens the illness course and outcomes
for patients. Considering that nearly 1 billion people worldwide experience mental health issues, including 1 of 5 Canadians in
any given year, finding tools to lower noncompliance in these populations is critical for health care systems. A promising avenue
is apps that make mental health services more accessible to patients. However, little is known regarding the impact of the
empowerment gained from mental health apps on patient compliance with recommended treatment.

Objective: This study aimed to investigate the impact of patient empowerment gained through mental health apps on patient
trust in the health care provider and patient compliance with the recommended treatment.

Methods: A cross-sectional web-based survey was conducted in Canada. Eligible participants were Canadian adults diagnosed
with chronic mental health disorders who were using at least one of the following apps: Dialogue, MindBeacon, Deprexis, Ginger,
Talkspace, BetterHelp, MindStrong, Mindshift, Bloom, Headspace, and Calm. A total of 347 valid questionnaires were collected
and analyzed using partial least-squares structural equation modeling. Trust in the health care provider and patient compliance
were measured with multiple-item scales adapted from existing scales. Patient empowerment was conceived and measured as a
higher-order construct encompassing the following 2 dimensions: patient process and patient outcome. All the items contributing
to the constructs in the model were measured with 7-point Likert scales. The reliability and validity of the measurement model
were assessed, and the path coefficients of the structural model were estimated.

Results: The results clearly show that patient empowerment gained through mental health apps positively influenced patient
trust in the health care provider (β=.306; P<.001). Patient trust in the health care provider had a positive effect on patient compliance
(β=.725; P<.001). The direct relationship between patient empowerment and patient compliance was not significant (β=.061,
P=.23). Interestingly, the data highlight that the effect of patient empowerment on patient compliance was fully mediated by trust
in the health care provider (β=.222; P<.001). The results show that patient empowerment gained through the mental health app
involves 2 dimensions: a process and an outcome.

Conclusions: This study shows that for individuals living with mental health disorders, empowerment gained through mental
health apps enhances trust in the health care provider. It reveals that patient empowerment impacts patient compliance but only
through the full mediating effect of patient trust in the health care provider, indicating that patient trust is a critical variable to
enhance patient compliance. Hence, our results confirm that health care systems could encourage the use of mental health apps
to favor a climate that facilitates patients’ trust in health care provider recommendations, possibly leading to better compliance
with the recommended treatment.
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Introduction

Background
Defined as the extent to which a patient’s behavior coincides
with the medical or health advice given by a health care provider
(eg, psychiatrists, psychologists, nurses, clinical social workers,
or case managers [1]), patient compliance plays a vital role in
health care provider–patient relationships and health care
systems [2]. However, noncompliance to treatment is still one
of the greatest challenges in mental health care services, and
how to improve compliance remains an issue [3]. The prevalence
of noncompliance in mental health disorders is high; studies
estimate that approximately 44% of patients with depression
and anxiety [4], 50% of those with schizophrenia [5], and 68%
of those with opioid use disorder [6] are not fully compliant
with recommendations. The literature emphasizes that a lack
of patient compliance leads to poor outcomes, which increase
health care service use and overall health care costs [7]. For
instance, for 2020, US $290 billion of avoidable health care
costs have been attributed to noncompliance in the United States
[8], and the cost was US $4 billion in Canada [9]. The global
economic burden of mental health disorders is expected to rise
to US $8.5 trillion in 2030 [10]. Additionally, mental health
disorders are a real public health problem [11]. Today, nearly
1 billion people worldwide have mental health issues [12],
including 1 of 5 Canadians in any given year [13]. Therefore,
it has become a priority to engage patients with mental health
disorders to actively participate in their care with the goal of
improving the cost-effectiveness of care delivery [14]. This can
be achieved with the help of IT, such as mental health apps [7],
which improve access to care for patients at the time and place
of user convenience at low cost [8]. Mental health apps have
been found to empower patients with mental health disorders
by actively engaging them in their treatment and in collaborating
with their health care provider in the decision-making process
[7]. This study examined the relationships between 2 predictors
theoretically related to patient compliance among individuals
living with mental health disorders using mental health apps.
These predictors were patient empowerment and patient trust
in health care providers, which have been identified as critical
predictors of patient compliance [15-17]. Hence, the objective
of this research was to identify the successive impact of
empowerment on trust in the health care provider and patient
compliance for mental health app users. By addressing this
research objective, this study proposed corresponding theoretical
and practical implications.

Mental Health App Use
With the proliferation of digital devices and smartphones, health
care systems are now implementing digital approaches to deliver
mental health at scale [18]. e–Mental health refers to the set of
information and communication technologies dedicated to
supporting and enhancing the delivery of mental health care
[19]. According to the Mental Health Commission of Canada

[20], e–mental health services are an effective and
complementary solution to traditional care. Today, e–mental
health services are diverse and may include, but are not limited
to, smartphone apps, web-based information portals,
teleconsultation, and virtual reality devices.

In 2021, there were more than 20,000 mental health apps
worldwide, and the global market for mental health apps had
an annual growth rate of 20% [21]. Mental health apps are
smartphone-delivered platforms that provide self-directed or
remotely facilitated mental health services in the areas of
communication, self-monitoring, diagnosis, and treatment [22].
These apps are designed and used for patients with major
depressive disorders [23], bipolar disorders [24], anxiety
disorders [17], substance abuse disorders [25], schizophrenia
[26], and psychotic disorders [27]. Mental health apps enable
their users to better understand their health conditions and allow
them to engage with practices that would benefit their health
[28]. These devices allow individuals to monitor their symptoms,
track their treatment, learn about their health condition, or
exchange information with their health care provider. While
improving patient activation and facilitating communication
with the health care provider, these apps facilitate patient
adherence to the recommended treatment. Yet, the literature
reveals that the effectiveness of mental health apps is difficult
to assess and remains questioned [29]. Besides, research shows
that the use of mental health apps dramatically drops over time,
with a sustained use of these apps after 6 weeks varying from
0.5% to 28.6% [30]. In addition, the effectiveness of mental
health apps is difficult to assess. As an example, there were over
10,000 mental health mobile apps available in the market in
2017; the effectiveness and quality of these services were
questioned [26].

Patient Empowerment
In the health care literature, the concept of patient empowerment
was introduced in the early 1990s [31]. Since then, it has been
the object of increasing attention from both scholars and
practitioners [32]. Still, the health care literature reveals a lack
of consensual definition [33] and highlights that patient
empowerment can be defined through the lens of 2 distinct
conceptual approaches.

A first conceptualization considers patient empowerment as a
process of behavior change [34,35]. This approach finds its
roots in the self-determination theory [36], which proposes that
patients are self-determining agents who have the capacity for
autonomy. In the context of mental health, the need for
autonomy is achieved through patients’ involvement in
managing their own health [37]. Patient involvement refers here
to the importance patients attribute to their health in general
and to the acts of maintaining their health [38]. It is manifested
in the form of involvement in decision-making and active
participation in consultation with health care providers [39]. In
turn, active participation facilitates patients’ knowledge
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development [35]. This is consistent with Funnel et al [31], who
emphasized that patients are empowered when they have
sufficient knowledge to make rational decisions and have
sufficient experience to evaluate the effectiveness of their
decisions.

A second conceptualization of patient empowerment considers
this construct as an outcome. Empowerment as an outcome
refers to a sense of self-efficacy that occurs as a result of the
process [34]. In this view, self-efficacy refers to a function of
an individual’s abilities, knowledge, and learned skills to achieve
a desired goal related to their health [40]. This results in an
increased feeling of control for patients over their health
condition [41]. This is in accordance with the findings of
McAllister et al [14], who posited that patients are empowered
when they have behavioral control, that is, when they are able
to take action to reduce harm or improve their lives.

Considering the 2 abovementioned conceptualizations, patient
empowerment is operationalized as a second-order construct
formed by 2 first-order independent constructs: patient process
and patient outcome. Specifically, we argue that the 2 patient
empowerment dimensions are unique first-order constructs
because they are independent. This is why patient empowerment
is conceptualized as a reflective-formative second-order
construct. Consistent with this, we hypothesize that (H1) patient
process has a positive effect on empowerment and (H2) patient
outcome has a positive effect on empowerment.

Patient Trust in Health Care Providers
Mental health care providers are health care professionals,
including psychiatrists, psychologists, nurses, clinical social
workers, or case managers [1]. Research shows that
empowerment can encourage patient trust in the health care
provider [16]. Patient trust in the health care provider refers to
the willingness of a patient to be vulnerable to the actions of a
health care provider, based on the expectation that the health
care provider will perform a particular action that is important
to the patient, irrespective of the patient’s ability to monitor or
control that health care provider [42]. Among the most
commonly described dimensions of physician behavior on which
patients are believed to base their trust are competence,
compassion, privacy and confidentiality, reliability and
dependability, and communication [43]. Patients’ comfort and
confidence in taking control of their health care strengthen the
level of trust and commitment they have with their health care
provider [44]. Specifically, patient perceived control and
participative communication were found to have direct positive
effects on trust [45]. Consistent with this view, scholars have
demonstrated that patient control over the chronic illness
condition and patient participation during medical consultations
positively impact patient trust in the health care provider [16].
On the basis of the rationale above, we believe that
empowerment gained through mental health apps leads to greater
trust in the health care provider. We therefore propose the
following hypothesis: (H3) empowerment gained through mental
health apps has a positive effect on trust in the health care
provider.

Patient Compliance
Patient compliance can be seen as an outcome of the relationship
between the patient and the health care provider [46]. Patient
compliance refers to the patient’s adherence to treatment
recommendations and prescriptions targeted to his or her
particular disease [47]. The literature reveals that patient
compliance is alternatively conceptualized either as a process
or as an outcome. Patient compliance as a process relates to the
extent to which a patient’s behavior coincides with medical
advice [48]. Compliance as an outcome is defined as the number
of doses taken correctly, which supports the therapeutic outcome
[48]. As patients engage in diverse behaviors to increase their
well-being and health, and because health care providers give
them the means to do so by offering recommendations,
treatments, and guidance, it is expected that patient
empowerment will enhance patient compliance. Therefore, we
propose that (H4) empowerment has a positive effect on patient
compliance. Lastly, research suggests different relationships
between the patient and the health care provider. Specifically,
scholars highlight that trust in the health care provider facilitates
the patient to accept the actions of the health care provider [43],
and that trust leads to better commitment to the recommended
treatment [49]. Given that compliance requires the health care
provider to give patients recommendations and prescriptions
[48], it is expected that trust leads to greater patient compliance.
On the basis of these considerations, we propose the following
hypothesis: (H5) trust in the health care provider has a positive
effect on patient compliance.

In summary, based on existing literature, the aim of the study
is to investigate the impact of patient empowerment gained
through mental health apps on patient trust in the health care
provider and patient compliance with the recommended
treatment.

Methods

Ethical Considerations
This study was approved by the ethics committee on research
involving humans of the University of Québec in Montréal
(2022-3559). Several specific ethical considerations were
considered, and the following was implemented: First, the
participants were informed of the length of the survey, the
number of questions, the purpose of the study, and the university
organizing data collection. Second, the survey did not include
identifiable information, and all participants were anonymous.
Third, respondents received an incentive after completing the
survey, such as cash, airline miles, gift cards, and vouchers.

Study Design
A cross-sectional web-based survey was conducted with
Canadian adults (aged 18 years and older) living with a mental
health disorder from May 2022 to July 2022. The self-reported
survey was administered on the web-based survey platform
Qualtrics. The survey is described according to the CHERRIES
(Checklist for Reporting Results of Internet E-Surveys) checklist
(Multimedia Appendix 1) [50].
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Data Collection
A total of 6 experts reviewed the clarity, writing style, and flow
of the questionnaire and assessed the understandability of the
items. This led to some minor adjustments in the wording of 3
items. The recruitment of the participants was done by Qualtrics,
which used niche panels and randomly selected respondents
according to inclusion criteria. Three inclusion criteria were
defined while ensuring a representative sample of the
sociodemographic characteristics of the Canadian population
regarding age, sex, income, education, and race. First, we
targeted Canadian adults who were using or had used at least
one of the following mental health apps: Dialogue, MindBeacon,
Deprexis, Ginger, Talkspace, BetterHelp, MindStrong,
Mindshift, Bloom, Headspace, and Calm. This selection is based
on the judgment of 2 mental health experts who recommended
2 selection criteria: estimated number of users and availability
to the patients on the market. Second, we selected participants
diagnosed with a mental health disorder. We offered participants
the opportunity to indicate the mental health disorder they were
experiencing from the following list, which included the most
prevalent mental health disorders in Canada: anxiety, bipolarity,
depression, schizophrenia, and posttraumatic stress.
Additionally, we gave participants the opportunity to specify
their mental health disorder in case it was not identified in the
abovementioned list. Third, we chose participants who spoke

either French or English. To ensure that the participants met
the abovementioned inclusion criteria, self-reported questions
were included in the questionnaire.

To determine the minimum sample size, the “10 times the
number of structural paths directed at a particular construct in
the structural model” rule of thumb was assessed [51].
Accordingly, the minimum sample size for the model of this
research is 50 participants because the number of structural
paths in the research model is 5. A total of 347 surveys were
collected, which is high above the minimum required. Table 1
presents the statistics that describe the participants and their
characteristics. Of the participants, 46.1% (160/347) were male,
49.6% (172/347) were female, and 4.3% (15/347) were
gender-fluid, nonbinary, or two-spirit. In terms of age
distribution, the age groups 26-35 years (112/347, 32.3%) and
36-49 years (94/347, 27.1%) were the most represented.
Education level was relatively high, with university level
accounting for 46.1% (160/347). The annual income distribution
was relatively even. Participants had been diagnosed with a
mental health disorder (ie, depression, anxiety, schizophrenia,
and posttraumatic stress) and were using or had used at least 1
mental health app. The users in our study mainly use the apps
Calm (82/347, 23.6%) and Headspace (60/347, 17.2%).
Participants were also or had been under the care of a health
care provider.

Table 1. The demographics of the sample (N=347).

ValueCategory

Sex, n (%)

160 (46.1)Male

172 (49.6)Female

15 (4.3)Gender-fluid, nonbinary, or two-spirit

Age (years), n (%)

89 (25.6)18-25

112 (32.3)26-35

94 (27.1)36-49

48 (13.8)50-65

4 (1.2)>66

Educational background

114 (32.9)Postsecondary

68 (19.6)Secondary

160 (46.1)University

5 (1.4)Prefer not to answer

Income (US $)

89 (25.6)<39,999

114 (32.9)40,000-79,999

72 (20.7)80,000-119,999

32 (9.2)120,000-159,999

27 (7.8)160,000-199,999

13 (3.7)>200,000
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Scale Development
The scales used in the measurement model were designed by
the researchers based on the existing literature. The scale of
patient process included 1 item to measure health involvement
adapted from Oh and Lee’s [52] scale and 3 items to measure
knowledge development adapted from the scale by Prigge et al
[15]. The scale for patient outcome included 1 item to measure
the patient’s feeling of control adapted from Oh and Lee’s scale
[52] and 3 items to measure self-efficacy adapted from the scale
by Prigge et al [15]. Items used to measure patient process and
patient outcome were adapted to the context of mental health
app use behavior. Patient empowerment is conceptualized as a
construct constituted by 2 independent dimensions: patient
process and patient outcome. Therefore, we operationalized
patient empowerment as a second-order construct. We chose
the repeated indicators approach to measure this construct as
the approach is suitable for measuring a higher-order construct
[53]. We used this approach instead of the 2-stage approach or
the hybrid approach [53] because patient empowerment is
measured as a formative-reflective second-order construct [54]
and was an endogenous construct in the path model [53].
Consequently, we used the manifest variables of the first-order
latent variables (patient process and patient outcome) to measure
the second-order latent variable (patient empowerment). The
trust scale included 5 items based on the scale by Anderson and
Dedrick [55]. Finally, the patient compliance scale consisted
of 2 items based on the scale by Prigge et al [15]. We used age,
sex, education, and income as control variables; they were each
measured with a single item. The questionnaire used 7-point
Likert scales anchored from “completely disagree” to
“completely agree” (Multimedia Appendix 2 [15,52,53,55]).
As the Likert scales we used included more than 5 categories,
these scales were treated as continuous measures. This follows
the literature recommendations [56-58] and meets the partial
least-squares (PLS) structural requirements [53,59].

Data Analysis
The data were analyzed by PLS structural equation modeling
(PLS-SEM). SEM is considered a second-generation
multivariate analysis technique that allows researchers to
incorporate unobservable or latent variables measured indirectly
by observable variables [60]. PLS-SEM was chosen instead of
covariance-based SEM as it does not assume that data are
distributed normally, as was the case with our data [51]. The

measurement model (the inner model) was first assessed; we
evaluated the reliability and validity of the estimates for the
latent variables. The structural model (the outer model) was
then calculated to assess the direction and significance of the
relationships between the latent variables [60,61]. To do so, we
used the SmartPLS 3 software (SmartPLS GmbH) for the
PLS-SEM analysis. We chose the standard bootstrap procedure
on 5000 bootstrapping samples to examine the structural model’s
path coefficients and the corresponding significance levels [62].

Results

Measurement Model (Inner Model)
Because all the constructs were reflectively measured in our
model, assessing the measurement model was required to
evaluate the reliability, the convergent validity, and the
discriminant validity of the measurement scales [51]. Table 2
shows the composite reliability, Cronbach α, and average
variance extracted (AVE). The factor indicators, known as the
outer loadings or reflexive indicator loadings, were superior to
the 0.5 threshold recommended for each indicator, demonstrating
that the chosen indicators adequately measure the latent
variables [51]. The Cronbach α coefficient values ranged from
.762 to .863, and the composite reliability values were between
0.770 and 0.868, indicating that constructs had good reliability.
All the average variances extracted were greater than 0.5,
suggesting a good convergent validity for the 5 constructs.
Altogether, these findings demonstrated that the 5 constructs
had good convergent validity.

To establish the discriminant validity, the square root of the
AVE of each construct had to be larger than its correlation with
other constructs. Additionally, because empowerment was
operationalized as a second-order construct, we do not consider
the discriminant validity between both patient outcome and
patient process and their higher-order component patient
empowerment. The correlation between patient outcome (patient
process) and patient empowerment is expected to be greater
than the square root of the AVE of patient outcome (patient
process) because the measurement model of the patient
empowerment construct repeats the indicators of its 2
lower-order components (patient process and patient outcome)
[53]. Table 3 shows that the square root of each factor’s AVE
value is greater than the other factor correlation coefficients,
indicating a good discriminant validity for the 5 constructs.
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Table 2. Construct reliability and convergent validity.

Average variance extractedComposite reliabilityCronbach αIndicator loadingConstruct and item

0.8700.851.851PCa

N/AN/AN/Ab0.934PC1

N/AN/AN/A0.932PC2

0.6510.834.816PPc

N/AN/AN/A0.826PP1

N/AN/AN/A0.871PP2

N/AN/AN/A0.870PP3

N/AN/AN/A0.637PP4

0.6510.770.762POd

N/AN/AN/A0.872PO1

N/AN/AN/A0.829PO2

N/AN/AN/A0.767PO3

0.6460.868.863PTe

N/AN/AN/A0.866PT1

N/AN/AN/A0.797PT2

N/AN/AN/A0.773PT3

N/AN/AN/A0.767PT4

N/AN/AN/A0.812PT5

0.5200.850.843Patient empowerment

N/AN/AN/A0.750PP1

N/AN/AN/A0.816PP2

N/AN/AN/A0.780PP3

N/AN/AN/A0.597PP4

N/AN/AN/A0.760PO1

N/AN/AN/A0.663PO2

N/AN/AN/A0.656PO3

aPC: patient compliance.
bN/A: not applicable.
cPP: patient process.
dPO: patient outcome.
ePT: patient trust in the health care provider.
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Table 3. Construct discriminant validity.

PTePPdPOcPEbPCaConstruct

N/AN/AN/AN/Af0.933PC

N/AN/AN/A0.7210.283PE

N/AN/A0.8240.8440.278PO

N/A0.8070.5610.9180.230PP

0.8040.2650.2780.3060.744PT

aPC: patient compliance.
bPE: patient empowerment.
cPO: patient outcome.
dPP: patient process.
ePT: patient trust in the health care provider.
fN/A: not applicable.

Structural Model (Outer Model)
To assess the structural model for collinearity issues, we
considered the variance inflation factor in the predictor
constructs as indicative of collinearity [60]. In this study, all
variance inflation factor values were below 5, which indicates
no violation of the multicollinearity assumption. The model’s
goodness of fit was our criterion to assess the overall fit of the
model. The model’s goodness of fit for this study was 0.607,
allowing us to conclude that our model performed well [63].
The effects of the control variables—age, sex, education, and
income—on patient trust in the health care provider have been
found to be insignificant.

The results showed that all the hypothesized anticipated
relationships are supported except for the impact of
empowerment on patient compliance (Figure 1). Four (H1, H2,
H3, and H5) of our 5 hypotheses were validated by our data
(Table 4). Patient process was found to be a first-order construct

of empowerment as patient process positively impacted patient
empowerment (β=.648; P<.001). Similarly, patient outcome
was found to be a first-order construct of empowerment as
patient outcome positively impacted patient empowerment
(β=.480; P<.001). Besides, patient empowerment was found to
have a positive effect on patient trust in the health care provider
(β=.306; P<.001). Patient trust in the health care provider also
had a positive effect on patient compliance (β=.725; P<.001).
Interestingly, the relationship between empowerment and patient
compliance was not significant (β=.061, P=.23).

We conducted the indirect effect (mediation) of trust to further
understand the relationship between empowerment and patient
compliance. The indirect effect via the path
empowerment→trust→patient compliance significantly
mediated the effect of empowerment on patient compliance
(β=.222; P<.001), indicating that trust fully mediated the
relationship between empowerment and patient compliance
(Table 5).

Figure 1. Structural model showing path coefficients (β). **P<.001. NS: not significant.
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Table 4. Hypothesis test results.

ResultP valuePath coefficient (SD)PathHypothesis

Supported<.0010.648 (0.023)PPa→PEbH1

Supported<.0010.480(0.021)POc→PEH2

Supported<.0010.306 (0.062)PE→PTdH3

Rejected but fully mediated by trust in the health care provider.230.061 (0.051)PE→PCeH4

Supported<.0010.725 (0.042)PT→PCH5

aPP: patient process.
bPE: patient empowerment.
cPO: patient outcome.
dPT: patient trust in the health care provider.
ePC: patient compliance.

Table 5. The mediation effect of trust in the health care provider.

Indirect effectDirect effectPath

P valueβ valueP valueβ value

<.001.222.23.061PEa→PTb→PCc

aPE: patient empowerment.
bPT: patient trust in the health care provider.
cPC: patient compliance.

Discussion

Principal Findings
The objective of this study was to investigate the impact of
patient empowerment gained through mental health apps on
patient trust in the health care provider and patient compliance.
We examined the 2 dimensions of patient empowerment and
its effects on trust in the health care provider and patient
compliance. Data were collected from participants with mental
health disorders using the survey method and analyzed with the
PLS-SEM method. Findings reveal that patient empowerment
is a second-order construct composed of 2 dimensions: patient
process and patient outcome. The data revealed that patient
empowerment directly and positively impacts patient trust in
the health care provider. Patient trust in the health care provider
also directly and positively impacts patient compliance.
However, no direct effect of patient empowerment on patient
compliance was supported, indicating that trust is a full mediator
between patient empowerment and patient compliance.

Theoretical Contributions
This study contributes to the research field in 4 ways. First, this
research clearly shows that patient empowerment gained through
mental health apps enhances patient compliance. Previous
research that has shown a positive relationship between patient
empowerment and patient compliance has been conducted on
patients living with chronic physical diseases [15,64]. While
focusing on individuals living with mental health disorders, this
study is the first to demonstrate the effect of patient
empowerment on compliance with the recommended treatment
in mental health app users.

Second and importantly, this study reveals that the relationship
between the patient empowerment gained through the mental
health app and patient compliance is fully mediated by patient
trust in the health care provider, indicating that patient trust is
a critical variable to enhance patient compliance. Past research
has found that patients in a hospital setting who were
empowered through education and doctor support demonstrated
more trust in their caregivers [44], and that patient trust in the
health care provider enhances patient compliance [2,65]. Our
study supports these findings in the field of mental health. It
shows the existence of a positive relationship between patient
empowerment gained through an app dedicated to mental health
and patient trust in the health care provider. In turn, our findings
highlight that patient trust significantly enhances patient
compliance with the health care provider recommendations.
While showing that patient empowerment gained using a mental
health app has no direct effect on compliance with the health
care provider’s recommended treatment, but that it increases
patient trust, this study underlines that, thanks to mental health
apps, patient empowerment and patient trust are intertwined to
enhance patient compliance. Hence, this research provides a
better understanding of the cognitive mechanisms and paths
through which mental health apps enhance user compliance
with the caregiver’s recommendations.

Third, incidentally, this study provides an interesting theoretical
view, operationalization, and validation of the construct of
patient empowerment. We propose a thorough conceptualization
and measurement of this construct. The literature in health care
remains inconclusive and reveals a lack of consensus in defining
patient empowerment [33,35,66,67]. We propose that the patient
empowerment gained using mental health apps be a
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multidimensional construct, built around 2 dimensions.
Precisely, we define patient empowerment as a patient’s sense
of control in managing their health status, resulting from (1) an
increase in patient knowledge and (2) a voluntary commitment
to improving their health. In line with previous studies [30,34],
this definition conceives that patient empowerment is a
second-order construct, consisting of both a process and an
outcome. The outcome dimension refers to the feeling of control
and the patient’s ability to self-manage, whereas the process
dimension refers to knowledge development and
self-involvement in managing their health.

Practical Contributions
These findings have several implications for practice. First, the
results suggest that health care providers should encourage and
educate individuals living with mental health disorders to adopt
and use mental health apps. The use of mental health apps would
be beneficial given that the number of individuals with mental
health disorders is increasing, especially young people. This
research demonstrated that empowerment gained by a mental
health app has a positive effect on patient trust in the health care
provider. Hence, health care providers should play a crucial role
in the adoption of mental health apps for their users. They should
educate patients, engage in discussions with them, and answer
their questions and concerns to facilitate the adoption process
of mental health apps. This education process is important
because the misuse of such devices can harm patients who would
conduct incorrect self-diagnosis due to poor eHealth literacy
and misinterpreted information [68]. Health care providers
sometimes lack knowledge and skills regarding health app use
[69]; as a result, this process also implies that health care
providers should be trained to recommend and support mental
health apps. Health authorities and mental health app designers
or specialists appear to be the right entities to train health care
providers.

Second, human-centered designers, alongside software
developers, should further develop features that empower the
patients, for example, functionalities that improve the patients’
self-efficacy or knowledge development or that support and
stimulate self-management strategies [70]. Designers and
developers could, for instance, develop mental health apps that
feature alarms, reminder scheduling, behavioral tracking tools,
symptoms manager, care pathway timeline, a system of
conversations with peers, automated routines, and healthy
lifestyle daily advice. This should be done through a co-design
process rooted in a human-centered design [71] that allows end
users (patients) to meaningfully contribute to the definition of
these features as closely as possible to their lived experience.

Third, this study suggests that, because patients are compliant
when they trust their health care provider, these providers should
create a climate that facilitates patients’ trust in their practices.

For instance, health care providers should consider patients’
needs and concerns, answer their questions with respect for their
feelings, and demonstrate empathy.

Limitations
Although this study enriches the knowledge of patient
empowerment using mental health apps and its effects on
patient-health care provider relationships, it has several
limitations. The first limitation regards the use of a
cross-sectional survey, which reflects data from respondents at
one point in time. Hence, it is recommended to carry out a
longitudinal survey in the future to extend the validity of our
findings. Second, our model focused on 3 key variables: patient
empowerment gained using mental health apps, patient trust in
the health care provider, and patient compliance. Further
research investigating the effect of patient empowerment on
other variables, such as patient commitment, patient satisfaction,
or patient social support, should improve our knowledge of the
effects of the use of mental health apps. Third, participants in
our sample were individuals living with mental health disorders
in Canada, which offers a universal health care system to its
citizens. It would be of interest to test the proposed theoretical
framework on other countries having different health care
systems, such as private health care systems. This would
increase the external validity of our findings. Fourth,
investigating the effect of mental health apps for each disorder
pathology in isolation would enrich the present findings. After
this study, we will conduct a second research project to examine
case by case the effects of mental health apps across various
mental health disorders such as depression, anxiety, or
bipolarity. The fifth limitation of this study relies in the
self-report assessment of the mental health diagnosis. Yet,
self-report assessment for mental health diagnosis was found
to be highly and significantly correlated to clinical assessments
[72]. Conducting an observational study in the future would
complement these findings and thus extend the validity of our
results.

Conclusions
This study clearly shows that mental health apps enhance patient
empowerment for an individual living with mental health
disorders, which in turn leads to patient trust in the health care
provider. Interestingly, patient empowerment gained using
mental health apps is found to impact patient compliance, but
only through the full mediating effect of patient trust in the
health care provider. This research suggests that health care
providers should encourage patients to use mental health apps
to enhance their feeling of empowerment. We believe that this
research stream is and shall continue to be of considerable
interest as empowering patients has become a priority for
policymakers, with the goal of improving the quality and
efficacy the health care delivery system.

Acknowledgments
This work was supported in Canada by the Social Sciences and Humanities Research Council and the Chaire Diament lab at the
Université du Québec à Montréal.

J Med Internet Res 2024 | vol. 26 | e48182 | p. 9https://www.jmir.org/2024/1/e48182
(page number not for citation purposes)

François et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Data Availability
The data sets generated during and/or analyzed during this study are available from the corresponding author on reasonable
request.

Authors' Contributions
JF, A-FA-P, SB, and SV conceptualized the study. JF and A-FA-P conceived the study design and undertook the data analysis.
JF, AFAP, SB, and SV drafted the manuscript. JF, A-FA-P, SB, and SV revised the manuscript. All the authors approved the
final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
[DOCX File , 18 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Measurement instruments.
[DOC File , 84 KB-Multimedia Appendix 2]

References

1. Hatch A, Hoffman JE, Ross R, Docherty JP. Expert consensus survey on digital health tools for patients with serious mental
illness: optimizing for user characteristics and user support. JMIR Ment Health. Jun 12, 2018;5(2):e46. [FREE Full text]
[doi: 10.2196/mental.9777] [Medline: 29895514]

2. Lu X, Zhang R, Wu W, Shang X, Liu M. Relationship between Internet health information and patient compliance based
on trust: empirical study. J Med Internet Res. 2018;20(8):e253. [FREE Full text] [doi: 10.2196/jmir.9364] [Medline:
30120087]

3. Serobatse MB, Du Plessis E, Koen MP. Interventions to promote psychiatric patients' compliance to mental health treatment:
a systematic review. Health SA Gesondheid. 2014;19(1):a799. [FREE Full text] [doi: 10.4088/JCP.14m09001]

4. Bet PM, Penninx BWJH, van Laer SD, Hoogendijk WJG, Hugtenburg JG. Current and remitted depression and anxiety
disorders as risk factors for medication nonadherence. J Clin Psychiatry. 2015;76(9):e1114-e1121. [doi:
10.4088/JCP.14m09001] [Medline: 26455675]

5. Acosta FJ, Hernández JL, Pereira J, Herrera J, Rodríguez CJ. Medication adherence in schizophrenia. World J Psychiatry.
2012;2(5):74-82. [FREE Full text] [doi: 10.5498/wjp.v2.i5.74] [Medline: 24175171]

6. Tkacz J, Volpicelli J, Un H, Ruetsch C. Relationship between buprenorphine adherence and health service utilization and
costs among opioid dependent patients. J Subst Abuse Treat. 2014;46(4):456-462. [FREE Full text] [doi:
10.1016/j.jsat.2013.10.014] [Medline: 24332511]

7. Qudah B, Luetsch K. The influence of mobile health applications on patient—healthcare provider relationships: a systematic,
narrative review. Patient Educ Couns. 2019;102(6):1080-1089. [doi: 10.1016/j.pec.2019.01.021] [Medline: 30745178]

8. Medication non-adherence: a $290 billion unnecessary expenditure. TripleTree. 2020. URL: https://www.triple-tree.com/
strategic-insights/2015/april/medication-non-adherence-a-$290-billion-unnecessa/ [accessed 2024-01-17]

9. Medication non-adherence: exploring the tension between patient safety and patient autonomy. Canada Health Infoway.
2018. URL: https://www.infoway-inforoute.ca/en/component/content/article?id=7874:medication-non-adherence-exploring-
the-tension-between-patient-safety-and-patient-autonomy [accessed 2024-01-17]

10. Trautmann S, Rehm J, Wittchen HU. The economic costs of mental disorders: do our societies react appropriately to the
burden of mental disorders? EMBO Rep. 2016;17(9):1245-1249. [FREE Full text] [doi: 10.15252/embr.201642951]
[Medline: 27491723]

11. Reijneveld S. Mental health as a public health issue. Eur J Public Health. 2005;15(2):111. [FREE Full text] [doi:
10.1093/eurpub/cki088]

12. World mental health report: transforming mental health for all. UN Health Agency. 2022. URL: https://www.who.int/
publications/i/item/9789240049338 [accessed 2024-01-10]

13. Mental illness and addiction: facts and statistics. Centre for Addiction and Mental Health. 2023. URL: https://www.camh.ca/
en/driving-change/the-crisis-is-real/mental-health-statistics [accessed 2023-10-06]

14. McAllister M, Dunn G, Payne K, Davies L, Todd C. Patient empowerment: the need to consider it as a measurable
patient-reported outcome for chronic conditions. BMC Health Serv Res. 2012;12:157. [FREE Full text] [doi:
10.1186/1472-6963-12-157] [Medline: 22694747]

J Med Internet Res 2024 | vol. 26 | e48182 | p. 10https://www.jmir.org/2024/1/e48182
(page number not for citation purposes)

François et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e48182_app1.docx&filename=80a4a8926843cdb35414c2f1056aee98.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48182_app1.docx&filename=80a4a8926843cdb35414c2f1056aee98.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48182_app2.doc&filename=144060075126e5641673dafcb50e55e8.doc
https://jmir.org/api/download?alt_name=jmir_v26i1e48182_app2.doc&filename=144060075126e5641673dafcb50e55e8.doc
https://mental.jmir.org/2018/2/e46/
http://dx.doi.org/10.2196/mental.9777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29895514&dopt=Abstract
https://www.jmir.org/2018/8/e253/
http://dx.doi.org/10.2196/jmir.9364
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30120087&dopt=Abstract
https://hsag.co.za/index.php/hsag/article/view/799/html
http://dx.doi.org/10.4088/JCP.14m09001
http://dx.doi.org/10.4088/JCP.14m09001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26455675&dopt=Abstract
https://www.wjgnet.com/2220-3206/full/v2/i5/74.htm
http://dx.doi.org/10.5498/wjp.v2.i5.74
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24175171&dopt=Abstract
https://www.jsatjournal.com/article/S0740-5472(13)00262-6/fulltext
http://dx.doi.org/10.1016/j.jsat.2013.10.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24332511&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2019.01.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30745178&dopt=Abstract
https://www.triple-tree.com/strategic-insights/2015/april/medication-non-adherence-a-$290-billion-unnecessa/
https://www.triple-tree.com/strategic-insights/2015/april/medication-non-adherence-a-$290-billion-unnecessa/
https://www.infoway-inforoute.ca/en/component/content/article?id=7874:medication-non-adherence-exploring-the-tension-between-patient-safety-and-patient-autonomy
https://www.infoway-inforoute.ca/en/component/content/article?id=7874:medication-non-adherence-exploring-the-tension-between-patient-safety-and-patient-autonomy
https://europepmc.org/abstract/MED/27491723
http://dx.doi.org/10.15252/embr.201642951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27491723&dopt=Abstract
https://academic.oup.com/eurpub/article/15/2/111/567072
http://dx.doi.org/10.1093/eurpub/cki088
https://www.who.int/publications/i/item/9789240049338
https://www.who.int/publications/i/item/9789240049338
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-12-157
http://dx.doi.org/10.1186/1472-6963-12-157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22694747&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Prigge JK, Dietz B, Homburg C, Hoyer WD, Burton JL. Patient empowerment: a cross-disease exploration of antecedents
and consequences. Int J Res Mark. 2015;32(4):375-386. [doi: 10.1016/j.ijresmar.2015.05.009]

16. Ouschan R, Sweeney J, Johnson L. Customer empowerment and relationship outcomes in healthcare consultations. Eur J
Mark. 2006;40(9/10):1068-1086. [doi: 10.1108/03090560610681014]

17. Hojat M, Louis DZ, Maxwell K, Markham F, Wender R, Gonnella JS. Patient perceptions of physician empathy, satisfaction
with physician, interpersonal trust, and compliance. Int J Med Educ. 2010;1:83-87. [FREE Full text] [doi:
10.5116/ijme.4d00.b701]

18. Torous J, Bucci S, Bell IH, Kessing LV, Faurholt-Jepsen M, Whelan P, et al. The growing field of digital psychiatry: current
evidence and the future of apps, social media, chatbots, and virtual reality. World Psychiatry. 2021;20(3):318-335. [FREE
Full text] [doi: 10.1002/wps.20883] [Medline: 34505369]

19. Riper H, Andersson G, Christensen H, Cuijpers P, Lange A, Eysenbach G. Theme issue on e-mental health: a growing field
in internet research. J Med Internet Res. 2010;12(5):e74. [FREE Full text] [doi: 10.2196/jmir.1713] [Medline: 21169177]

20. Changing directions, changing lives: the mental health strategy for Canada. Mental Health Commission of Canada. 2012.
URL: https://www.mentalhealthcommission.ca/wp-content/uploads/drupal/MHStrategy_Strategy_ENG.pdf [accessed
2024-01-10]

21. Deloitte Insights. Mental health goes mobile: the mental health app market will keep on growing. Deloitte Insights. 2021.
URL: https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2022/
mental-health-app-market.html [accessed 2022-11-10]

22. Koh J, Tng GYQ, Hartanto A. Potential and pitfalls of mobile mental health apps in traditional treatment: an umbrella
review. J Pers Med. 2022;12(9):1376. [FREE Full text] [doi: 10.3390/jpm12091376] [Medline: 36143161]

23. Watts S, Mackenzie A, Thomas C, Griskaitis A, Mewton L, Williams A, et al. CBT for depression: a pilot RCT comparing
mobile phone vs. computer. BMC Psychiatry. 2013;13:49. [FREE Full text] [doi: 10.1186/1471-244X-13-49] [Medline:
23391304]

24. Faurholt-Jepsen M, Frost M, Vinberg M, Christensen EM, Bardram JE, Kessing LV. Smartphone data as objective measures
of bipolar disorder symptoms. Psychiatry Res. 2014;217(1-2):124-127. [FREE Full text] [doi: 10.1016/j.psychres.2014.03.009]
[Medline: 24679993]

25. Gustafson DH, McTavish FM, Chih MY, Atwood AK, Johnson RA, Boyle MG, et al. A smartphone application to support
recovery from alcoholism: a randomized clinical trial. JAMA Psychiatry. 2014;71(5):566-572. [FREE Full text] [doi:
10.1001/jamapsychiatry.2013.4642] [Medline: 24671165]

26. Ben-Zeev D, Scherer EA, Gottlieb JD, Rotondi AJ, Brunette MF, Achtyes ED, et al. mHealth for schizophrenia: patient
engagement with a mobile phone intervention following hospital discharge. JMIR Ment Health. 2016;3(3):e34. [FREE Full
text] [doi: 10.2196/mental.6348] [Medline: 27465803]

27. Palmier-Claus JE, Ainsworth J, Machin M, Barrowclough C, Dunn G, Barkus E, et al. The feasibility and validity of
ambulatory self-report of psychotic symptoms using a smartphone software application. BMC Psychiatry. 2012;12:172.
[FREE Full text] [doi: 10.1186/1471-244X-12-172] [Medline: 23075387]

28. Veer E, Dobele A. Big boys don't cry [Offline]: the phygital disconnect between online and offline mental wellness
engagement. J Strategic Mark. 2021:1-21. [doi: 10.1080/0965254x.2021.1965190]

29. Ramos G, Ponting C, Labao JP, Sobowale K. Considerations of diversity, equity, and inclusion in mental health apps: a
scoping review of evaluation frameworks. Behav Res Ther. 2021;147:103990. [FREE Full text] [doi:
10.1016/j.brat.2021.103990] [Medline: 34715396]

30. Fleming T, Bavin L, Lucassen M, Stasiak K, Hopkins S, Merry S. Beyond the trial: systematic review of real-world uptake
and engagement with digital self-help interventions for depression, low mood, or anxiety. J Med Internet Res.
2018;20(6):e199. [FREE Full text] [doi: 10.2196/jmir.9275] [Medline: 29875089]

31. Funnell MM, Anderson RM, Arnold MS, Barr PA, Donnelly M, Johnson PD, et al. Empowerment: an idea whose time has
come in diabetes education. Diabetes Educ. 1991;17(1):37-41. [FREE Full text] [doi: 10.1177/014572179101700108]
[Medline: 1986902]

32. Gibson CH. A concept analysis of empowerment. J Adv Nurs. 1991;16(3):354-361. [doi:
10.1111/j.1365-2648.1991.tb01660.x] [Medline: 2037742]

33. Pekonen A, Eloranta S, Stolt M, Virolainen P, Leino-Kilpi H. Measuring patient empowerment—a systematic review.
Patient Educ Couns. 2020;103(4):777-787. [doi: 10.1016/j.pec.2019.10.019] [Medline: 31767243]

34. Anderson RM, Funnell MM. Patient empowerment: myths and misconceptions. Patient Educ Couns. 2010;79(3):277-282.
[FREE Full text] [doi: 10.1016/j.pec.2009.07.025] [Medline: 19682830]

35. Aujoulat I, d'Hoore W, Deccache A. Patient empowerment in theory and practice: polysemy or cacophony? Patient Educ
Couns. 2007;66(1):13-20. [doi: 10.1016/j.pec.2006.09.008] [Medline: 17084059]

36. Deci EL, Ryan RM. The general causality orientations scale: self-determination in personality. J Res Pers. 1985;19(2):109-134.
[doi: 10.1016/0092-6566(85)90023-6]

37. Rice T. Individual autonomy and state involvement in health care. J Med Ethics. 2001;27(4):240-244. [FREE Full text]
[doi: 10.1136/jme.27.4.240] [Medline: 11479354]

38. Zaichkowsky JL. Measuring the involvement construct. J Consum Res. 1985;12(3):341-352. [doi: 10.1086/208520]

J Med Internet Res 2024 | vol. 26 | e48182 | p. 11https://www.jmir.org/2024/1/e48182
(page number not for citation purposes)

François et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ijresmar.2015.05.009
http://dx.doi.org/10.1108/03090560610681014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4205510/
http://dx.doi.org/10.5116/ijme.4d00.b701
https://onlinelibrary.wiley.com/doi/10.1002/wps.20883
https://onlinelibrary.wiley.com/doi/10.1002/wps.20883
http://dx.doi.org/10.1002/wps.20883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34505369&dopt=Abstract
https://www.jmir.org/2010/5/e74/
http://dx.doi.org/10.2196/jmir.1713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169177&dopt=Abstract
https://www.mentalhealthcommission.ca/wp-content/uploads/drupal/MHStrategy_Strategy_ENG.pdf
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2022/mental-health-app-market.html
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2022/mental-health-app-market.html
https://www.mdpi.com/2075-4426/12/9/1376
http://dx.doi.org/10.3390/jpm12091376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36143161&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-13-49
http://dx.doi.org/10.1186/1471-244X-13-49
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23391304&dopt=Abstract
https://core.ac.uk/reader/50527739?utm_source=linkout
http://dx.doi.org/10.1016/j.psychres.2014.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24679993&dopt=Abstract
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/1847578
http://dx.doi.org/10.1001/jamapsychiatry.2013.4642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24671165&dopt=Abstract
https://mental.jmir.org/2016/3/e34/
https://mental.jmir.org/2016/3/e34/
http://dx.doi.org/10.2196/mental.6348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27465803&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-12-172
http://dx.doi.org/10.1186/1471-244X-12-172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23075387&dopt=Abstract
http://dx.doi.org/10.1080/0965254x.2021.1965190
https://www.sciencedirect.com/science/article/pii/S0005796721001893?via%3Dihub
http://dx.doi.org/10.1016/j.brat.2021.103990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34715396&dopt=Abstract
https://www.jmir.org/2018/6/e199/
http://dx.doi.org/10.2196/jmir.9275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29875089&dopt=Abstract
http://hdl.handle.net/2027.42/68779
http://dx.doi.org/10.1177/014572179101700108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1986902&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.1991.tb01660.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2037742&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2019.10.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31767243&dopt=Abstract
https://europepmc.org/abstract/MED/19682830
http://dx.doi.org/10.1016/j.pec.2009.07.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19682830&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17084059&dopt=Abstract
http://dx.doi.org/10.1016/0092-6566(85)90023-6
https://europepmc.org/abstract/MED/11479354
http://dx.doi.org/10.1136/jme.27.4.240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11479354&dopt=Abstract
http://dx.doi.org/10.1086/208520
http://www.w3.org/Style/XSL
http://www.renderx.com/


39. Vahdat S, Hamzehgardeshi L, Hessam S, Hamzehgardeshi Z. Patient involvement in health care decision making: a review.
Iran Red Crescent Med J. 2014;16(1):e12454. [FREE Full text] [doi: 10.5812/ircmj.12454] [Medline: 24719703]

40. Loukanova S, Molnar R, Bridges JF. Promoting patient empowerment in the healthcare system: highlighting the need for
patient-centered drug policy. Expert Rev Pharmacoecon Outcomes Res. 2007;7(3):281-289. [doi: 10.1586/14737167.7.3.281]
[Medline: 20528314]

41. François J, Audrain‐Pontevia AP, Menvielle L, Chevalier N. Empowering health care consumers in the era of internet of
things. Int J Consumer Studies. 2022;47(3):1060-1075. [doi: 10.1111/ijcs.12887]

42. Leisen B, Hyman MR. An improved scale for assessing patients' trust in their physician. Health Mark Q. 2001;19(1):23-42.
[doi: 10.1300/J026v19n01_03] [Medline: 11727290]

43. Pearson SD, Raeke LH. Patients' trust in physicians: many theories, few measures, and little data. J Gen Intern Med.
2000;15(7):509-513. [FREE Full text] [doi: 10.1046/j.1525-1497.2000.11002.x] [Medline: 10940139]

44. Mohd‐Any AA, Sundramohana M, Sarker M. Does patient empowerment matter in building loyalty? Int J Consumer
Studies. 2021;46(2):653-675. [doi: 10.1111/ijcs.12718]

45. Gabay G. Perceived control over health, communication and patient-physician trust. Patient Educ Couns.
2015;98(12):1550-1557. [doi: 10.1016/j.pec.2015.06.019] [Medline: 26187177]

46. Náfrádi L, Nakamoto K, Schulz PJ. Is patient empowerment the key to promote adherence? A systematic review of the
relationship between self-efficacy, health locus of control and medication adherence. PLoS One. 2017;12(10):e0186458.
[FREE Full text] [doi: 10.1371/journal.pone.0186458] [Medline: 29040335]

47. Hausman A. Modeling the patient-physician service encounter: improving patient outcomes. J Acad Mark Sci.
2004;32(4):403-417. [doi: 10.1177/0092070304265627]

48. Morris LS, Schulz RM. Patient compliance—an overview. J Clin Pharm Ther. 1992;17(5):283-295. [doi:
10.1111/j.1365-2710.1992.tb01306.x] [Medline: 1464632]

49. Street RL, Makoul G, Arora NK, Epstein RM. How does communication heal? Pathways linking clinician-patient
communication to health outcomes. Patient Educ Couns. 2009;74(3):295-301. [doi: 10.1016/j.pec.2008.11.015] [Medline:
19150199]

50. Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res. 2004;6(3):e34. [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

51. Hair JF, editor. A Primer on Partial Least Squares Structural Equations Modeling (PLS-SEM). Los Angeles, CA. SAGE;
2014.

52. Oh HJ, Lee B. The effect of computer-mediated social support in online communities on patient empowerment and
doctor-patient communication. Health Commun. 2012;27(1):30-41. [doi: 10.1080/10410236.2011.567449] [Medline:
21797714]

53. Sarstedt M, Hair JF, Cheah JH, Becker JM, Ringle CM. How to specify, estimate, and validate higher-order constructs in
PLS-SEM. Australas Mark J. 2021;27(3):197-211. [doi: 10.1016/j.ausmj.2019.05.003]

54. Becker JM, Klein K, Wetzels M. Hierarchical latent variable models in PLS-SEM: guidelines for using reflective-formative
type models. Long Range Planning. 2012;45(5-6):359-394. [doi: 10.1016/j.lrp.2012.10.001]

55. Anderson LA, Dedrick RF. Development of the trust in physician scale: a measure to assess interpersonal trust in
patient-physician relationships. Psychol Rep. 1990;67(3 Pt 2):1091-1100. [doi: 10.2466/pr0.1990.67.3f.1091] [Medline:
2084735]

56. Sullivan GM, Artino AR. Analyzing and interpreting data from Likert-type scales. J Grad Med Educ. 2013;5(4):541-542.
[FREE Full text] [doi: 10.4300/JGME-5-4-18] [Medline: 24454995]

57. Norman G. Likert scales, levels of measurement and the "laws" of statistics. Adv Health Sci Educ Theory Pract.
2010;15(5):625-632. [doi: 10.1007/s10459-010-9222-y] [Medline: 20146096]

58. Allen IE, Seaman CA. Likert scales and data analyses. Qual Prog. 2007;40(7):64-654. [FREE Full text]
59. Sarstedt M, Ringle CM, Cheah JH, Ting H, Moisescu OI, Radomir L. Structural model robustness checks in PLS-SEM.

Tourism Economics. Jan 23, 2019;26(4):531-554. [doi: 10.1177/1354816618823921]
60. Sarstedt M, Ringle CM, Hair JF. Partial least squares structural equation modeling. In: Homburg C, Klarmann M, Vomberg

AE, editors. Handbook of Market Research. Cham, Switzerland. Springer International Publishing; 2020;1-47.
61. Henseler J, Ringle CM, Sinkovics RR. The use of partial least squares path modeling in international marketing. In: Sinkovics

RR, Ghauri PN, editors. New Challenges to International Marketing. Bingley, UK. Emerald Group Publishing; 2009;277-319.
62. Streukens S, Leroi-Werelds S. Bootstrapping and PLS-SEM: a step-by-step guide to get more out of your bootstrap results.

Eur Manag J. 2016;34(6):618-632. [doi: 10.1016/j.emj.2016.06.003]
63. Wetzels M, Odekerken-Schröder G, van Oppen C. Using PLS path modeling for assessing hierarchical construct models:

guidelines and empirical illustration. MIS Quarterly. 2009;33(1):177-195. [doi: 10.2307/20650284]
64. Audrain-Pontevia AF, Menvielle L, Ertz M. Effects of three antecedents of patient compliance for users of peer-to-peer

online health communities: cross-sectional study. J Med Internet Res. 2019;21(11):e14006. [FREE Full text] [doi:
10.2196/14006] [Medline: 31710295]

J Med Internet Res 2024 | vol. 26 | e48182 | p. 12https://www.jmir.org/2024/1/e48182
(page number not for citation purposes)

François et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/24719703
http://dx.doi.org/10.5812/ircmj.12454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24719703&dopt=Abstract
http://dx.doi.org/10.1586/14737167.7.3.281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528314&dopt=Abstract
http://dx.doi.org/10.1111/ijcs.12887
http://dx.doi.org/10.1300/J026v19n01_03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11727290&dopt=Abstract
https://europepmc.org/abstract/MED/10940139
http://dx.doi.org/10.1046/j.1525-1497.2000.11002.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10940139&dopt=Abstract
http://dx.doi.org/10.1111/ijcs.12718
http://dx.doi.org/10.1016/j.pec.2015.06.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26187177&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186458
http://dx.doi.org/10.1371/journal.pone.0186458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29040335&dopt=Abstract
http://dx.doi.org/10.1177/0092070304265627
http://dx.doi.org/10.1111/j.1365-2710.1992.tb01306.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1464632&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2008.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19150199&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2011.567449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21797714&dopt=Abstract
http://dx.doi.org/10.1016/j.ausmj.2019.05.003
http://dx.doi.org/10.1016/j.lrp.2012.10.001
http://dx.doi.org/10.2466/pr0.1990.67.3f.1091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2084735&dopt=Abstract
https://meridian.allenpress.com/jgme/article/5/4/541/34037/Analyzing-and-Interpreting-Data-From-Likert-Type
http://dx.doi.org/10.4300/JGME-5-4-18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24454995&dopt=Abstract
http://dx.doi.org/10.1007/s10459-010-9222-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20146096&dopt=Abstract
https://www.bayviewanalytics.com/reports/asq/likert-scales-and-data-analyses.pdf
http://dx.doi.org/10.1177/1354816618823921
http://dx.doi.org/10.1016/j.emj.2016.06.003
http://dx.doi.org/10.2307/20650284
https://www.jmir.org/2019/11/e14006
http://dx.doi.org/10.2196/14006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31710295&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


65. Kerse N, Buetow S, Mainous AG, Young G, Coster G, Arroll B. Physician-patient relationship and medication compliance:
a primary care investigation. Ann Fam Med. 2004;2(5):455-461. [FREE Full text] [doi: 10.1370/afm.139] [Medline:
15506581]

66. Markwart H, Bomba F, Menrath I, Brenk-Franz K, Ernst G, Thyen U, et al. Assessing empowerment as multidimensional
outcome of a patient education program for adolescents with chronic conditions: a latent difference score model. PLoS
One. 2020;15(4):e0230659. [FREE Full text] [doi: 10.1371/journal.pone.0230659] [Medline: 32315371]

67. Risling T, Martinez J, Young J, Thorp-Froslie N. Evaluating patient empowerment in association with eHealth technology:
scoping review. J Med Internet Res. 2017;19(9):e329. [FREE Full text] [doi: 10.2196/jmir.7809] [Medline: 28963090]

68. Cline RJ, Haynes KM. Consumer health information seeking on the internet: the state of the art. Health Educ Res.
2001;16(6):671-692. [FREE Full text] [doi: 10.1093/her/16.6.671] [Medline: 11780707]

69. Hennemann S, Beutel ME, Zwerenz R. Ready for eHealth? Health professionals' acceptance and adoption of eHealth
interventions in inpatient routine care. J Health Commun. 2017;22(3):274-284. [doi: 10.1080/10810730.2017.1284286]
[Medline: 28248626]

70. Villaggi B, Provencher H, Coulombe S, Meunier S, Radziszewski S, Hudon C, et al. Self-management strategies in recovery
from mood and anxiety disorders. Glob Qual Nurs Res. 2015;2:2333393615606092. SAGE Publications Inc [FREE Full
text] [doi: 10.1177/2333393615606092] [Medline: 28462317]

71. Vial S, Boudhraâ S, Dumont M. Human-centered design approaches in digital mental health interventions: exploratory
mapping review. JMIR Ment Health. 2022;9(6):e35591. [FREE Full text] [doi: 10.2196/35591] [Medline: 35671081]

72. Arrow K, Resnik P, Michel H, Kitchen C, Mo C, Chen S, et al. Evaluating the use of online self-report questionnaires as
clinically valid mental health monitoring tools in the clinical whitespace. Psychiatr Q. 2023;94(2):221-231. [FREE Full
text] [doi: 10.1007/s11126-023-10022-1] [Medline: 37145257]

Abbreviations
AVE: average variance extracted
CHERRIES: Checklist for Reporting Results of Internet E-Surveys
PLS-SEM: partial least-squares structural equation modeling

Edited by T de Azevedo Cardoso, T Leung; submitted 14.04.23; peer-reviewed by L Menvielle, R Cochran, X Lu; comments to author
29.08.23; revised version received 12.10.23; accepted 18.12.23; published 12.02.24

Please cite as:
François J, Audrain-Pontevia AF, Boudhraâ S, Vial S
Assessing the Influence of Patient Empowerment Gained Through Mental Health Apps on Patient Trust in the Health Care Provider
and Patient Compliance With the Recommended Treatment: Cross-sectional Study
J Med Internet Res 2024;26:e48182
URL: https://www.jmir.org/2024/1/e48182
doi: 10.2196/48182
PMID:

©Julien François, Anne-Françoise Audrain-Pontevia, Sana Boudhraâ, Stéphane Vial. Originally published in the Journal of
Medical Internet Research (https://www.jmir.org), 12.02.2024. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as
this copyright and license information must be included.

J Med Internet Res 2024 | vol. 26 | e48182 | p. 13https://www.jmir.org/2024/1/e48182
(page number not for citation purposes)

François et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.annfammed.org/content/2/5/455
http://dx.doi.org/10.1370/afm.139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15506581&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230659
http://dx.doi.org/10.1371/journal.pone.0230659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32315371&dopt=Abstract
https://www.jmir.org/2017/9/e329/
http://dx.doi.org/10.2196/jmir.7809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28963090&dopt=Abstract
https://academic.oup.com/her/article/16/6/671/571640?login=false
http://dx.doi.org/10.1093/her/16.6.671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11780707&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2017.1284286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28248626&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2333393615606092
https://journals.sagepub.com/doi/10.1177/2333393615606092
http://dx.doi.org/10.1177/2333393615606092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28462317&dopt=Abstract
https://mental.jmir.org/2022/6/e35591
http://dx.doi.org/10.2196/35591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35671081&dopt=Abstract
https://link.springer.com/article/10.1007/s11126-023-10022-1
https://link.springer.com/article/10.1007/s11126-023-10022-1
http://dx.doi.org/10.1007/s11126-023-10022-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37145257&dopt=Abstract
https://www.jmir.org/2024/1/e48182
http://dx.doi.org/10.2196/48182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

