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Abstract

This study investigates the impact of engagement with online health platforms (OHPs), perceived
treatment effectiveness, and country of residence on patient attitudes toward atrial fibrillation (AF)
treatments, mediated by threat perception and behavioral evaluation within an adapted Health Belief
Model (HBM). A cross-sectional survey conducted in June 2024 included 589 members of two
professionally curated OHPs: the AFIP Foundation (Netherlands) and StopAfib.org (United States).
Data were analyzed using Structural Equation Modeling (SEM) to examine both direct and indirect
relationships among engagement behaviors, perceived treatment effectiveness, country of residence,
and patient attitudes toward AF treatments (PAAT). Results indicate that higher engagement (i.e.,
frequency of OHP visits and time spent on the OHP) positively predicts more favorable PAAT,
whereas the number of content types consumed showed no significant mediating effect via threat
perception or behavioral evaluation. By increasing awareness of AF and reinforcing the perceived
effectiveness of treatments, OHPs can serve as effective tools for patient education and support. From
a managerial perspective, these findings provide actionable insights for platform operators and
healthcare stakeholders on which engagement factors most effectively enhance patient attitudes
toward treatment options.

Keywords: atrial fibrillation; patient attitudes towards treatments; health belief model; healthcare
perception; sem; patient engagement; online health platform

1. Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia in Western countries, with
increasing prevalence due to aging populations and lifestyle-related risk factors [1]. Despite advances
in treatment, AF recurrence and treatment adherence challenges remain. Non-adherence to treatment
plans has become a significant challenge in chronic disease care [2], placing patients with AF at
increased risk of disease progression and severe complications such as heart failure, stroke, and even
death [3]. According to the American Heart Association [4], failing to adhere to treatment leads to the
loss of as many as 125,000 American lives each year. It also imposes a considerable economic burden
on the healthcare system, with the annual per-person cost attributable to specific diseases ranging
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from $949 to $44,190, driven by increased medical appointments, emergency department visits, and
hospitalizations [5].

Simultaneously, the emergence of online health platforms (OHPs) has significantly altered
patient engagement and health information dissemination [6]. These platforms provide a tool for
patients to share and consume information about their experiences ranging from diseases to
pharmaceuticals, potentially influencing the attitudes and decisions of others regarding their
healthcare.

When considering treatments, patients often face the burden of information asymmetry [7].
While the effectiveness of pharmaceuticals must be assessed by healthcare professionals, OHPs
increasingly allow patients to access medical information directly, enhancing their understanding of
conditions and treatments [8]. However, exposure to inaccurate or incomplete information can
undermine medication adherence, strain patient—clinician relationships, and increase healthcare costs
[9]. Patients” judgments are often shaped by perceptions formed through peers or online content [10].
However, adherence failures also stem from the treatment burden imposed by complex medication
regimens and side effects that clinicians may underestimate [11,12]. For in-stance, patients using
vitamin K antagonists experienced a higher treatment burden than patients taking non-vitamin K
oral anticoagulants, due to frequent INR monitoring and dietary restrictions, which can reduce
adherence [12]. OHPs therefore can play a vital role not only in improving understanding of therapies
but also in enabling patients, through education, to communicate treatment burden and side effects
to their clinicians.

Considering these complexities, the role of OHPs in shaping attitudes toward AF treatment
represents a double-edged sword. On one hand, such platforms democratize health information and
promote patient autonomy, on the other, seeking health information (which may be of low quality)
online without collaboration with a health professional may leave individuals concerned and may
distort attitudes and strain patient—clinician relationships [8,9]. For platform providers, this duality
presents both a responsibility and an opportunity. By integrating verified medical expertise and
ensuring the credibility of shared information, they can foster patient trust and enhance adherence.
Strengthening collaboration among healthcare professionals, patient advocacy groups, and platform
developers is therefore essential to ensure accuracy and relevance, ultimately improving disease
understanding and clinical outcomes while reducing the burden of non-adherence [7].

Despite growing interest in digital health, the specific role of OHPs in attitudes towards
treatment management remains underexplored. Previous research has produced mixed results. For
instance, smartphone-based health interventions alone did not significantly influence smoking
abstinence [13], whereas a mobile-based self-management program combined with traditional care
was found to improve medication adherence among patients with coronary heart disease [14] and
similar effects were found by peers using apps [15,16]. These inconsistent findings, primarily derived
from structured intervention studies, raise an important question regarding how OHPs, which are
freely accessible to the general public, affect patients’ attitudes toward medication. Engagement in
online health communities is highest among individuals with chronic or life-threatening illnesses and
minimal cognitive decline [17]. Given that AF is a chronic condition, it provides a valuable context
for examining the influence of OHP use on attitudes toward AF treatment options. Considering the
increasing prevalence of AF and the aging demographics of Western societies [18], understanding
the impact of OHPs on treatment adherence is both timely and of significant clinical relevance.

The Health Belief Model (HBM) provides a theoretical framework for understanding patients’
health behaviors and treatment attitudes by linking beliefs about health conditions to behavioral
intentions. Rooted in expectancy-value theory, the model posits that behavior depends on the
perceived value of an outcome and the belief that specific actions will achieve it [19,20]. Research
shows that stronger perceptions of disease risk and severity increase adherence to treatment, such as
medication use among AF patients [21,22]. For this study, the HBM is adapted to the context of AF
by consolidating the original four constructs into two overarching components: threat perception
(combining perceived susceptibility and severity of AF) and behavioral evaluation (comprising
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perceived benefits and barriers of treatment). The current study therefore investigates the following
research question: What is the influence of OHP engagement (frequency of platform visit, time
spent on the platform, and content type consumed), perceived effectiveness and country of
residence of the user on patient attitudes towards treatments for AF, through a mediation of threat
perception and behavioral evaluation?

The components of threat perception and behavioral evaluation act as mediating variables in
this study’s conceptual model, allowing a focused examination of how patients” beliefs influence
attitudes toward AF treatment and adherence behaviors. To address this, the study employs a cross-
sectional survey of AF patients who access information from a Dutch online health platform (AFIP
Foundation) and the U.S.-based platform (StopAfib.org), with the data analyzed using Structural
Equation Modeling (SEM). The SEM methodology enables complex analysis between different
constructs specifically when subjective elements are being measured [23]. This approach allowed for
the examination of the direct and indirect relationships among the variables, providing a
comprehensive understanding of the pathways through which OHPs and perceived effectiveness
influences patients' attitudes.

As OHPs increasingly integrate into patient care, this study reveals whether engagement with
these platforms can improve attitudes toward treatment options.

2. Materials and Methods

As previously noted, this study applies the HBM to examine the effects of OHP engagement, perceived
treatment effectiveness, and country of residence on patients’ attitudes toward AF treatments. Before detailing
the study’s methodology, a review of the relevant literature underlying the theoretical framework is presented.

2.1. Literature Review

The literature review driving theoretical framework begins by an explanation of the HBM as the
guiding theory for understanding how patients’ beliefs shape their health behaviors and treatment
attitudes. The theoretical framework adapts the HBM to focus on perceived treatment effectiveness
and its influence on attitudes toward AF treatments. It then explores how engagement with OHPs
relates to these perceptions and attitudes. The section concludes with the introduction of the patient
attitudes toward AF treatment construct and a visual model summarizing the study’s conceptual
framework and hypotheses.

2.1.1. Patient Attitudes toward AF Treatment

Patient attitudes toward AF treatments are central to understanding treatment perceptions and
adherence. Throughout this research, PAAT will be used as an abbreviation for patient attitudes
toward AF treatments to facilitate clarity and brevity. Attitudes strongly predict behavior [24,25],
shaped by personal beliefs, experiences, and perceived treatment impact on quality of life [26].
Moreover, a study by Lip et al. [27] demonstrated that greater knowledge of AF is associated with
improved adherence to medication, which shows the importance of patient education. Yet,
measuring medication adherence is inherently complex due to the need for clearly defined
parameters and frameworks tailored to individual circumstances [28,29]. The construct of behavior
is therefore challenging to capture within the context of AF treatment usage. This complexity arises
from the multifaceted nature of health behaviors, which reflect an individual’s physical capacities
alongside experiences and opinions shaped by social and psychological contexts [30]. Consequently,
this study focuses on attitudes rather than directly on adherence or broader health-related behaviors.
Given extensive literature supporting the predictive power of attitudes [24,25], PAAT measured in
this study can nonetheless provide meaningful inferences about patients’ likely behavioral actions.
The HBM further suggests that patients’ perceptions of disease severity and personal susceptibility
critically influence their willingness to adhere to treatment [21]. For instance, if patients perceive their
risk as low or consider AF to be non-severe, they may be less motivated to follow prescribed
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medication regimens. Therefore, enhancing patient awareness of the risks associated with poor
adherence is essential. Considering the ability of attitudes to influence behavior, examining PAAT in
the context of engagement with professionally curated OHPs provides valuable insights into how
patient attitudes can be shaped to promote treatment adherence.

2.1.2 Health Belief Model

The HBM is a well-established psychological framework for predicting and explaining health
behaviors, providing a solid basis for analyzing patients’ perceptions and attitudes toward treatments
and healthcare-related issues. At its core, the HBM is grounded in expectancy-value theory, which
posits that behavior is determined by 1) the subjective value placed on a health outcome and 2) the
expectation that a given action will achieve that outcome [19,20]. Empirical evidence indicates that
patients’ beliefs about the severity of their condition and their susceptibility to complications strongly
influence adherence to prescribed medical regimens [21,31]. In the context of atrial fibrillation (AF),
these perceptions can shape the urgency with which patients approach treatment and their
engagement with interventions such as medication schedules [21,22]. In its original form, the HBM
comprises four primary constructs, namely: perceived susceptibility, perceived severity, perceived
benefits, and perceived barriers, with self-efficacy and health motivation subsequently added [21,32].
For the purposes of this study, the model has been adapted to the AF context by consolidating
perceived susceptibility and perceived severity into a single component, threat perception, reflecting
the degree to which an individual perceives both personal vulnerability and the seriousness of
potential adverse outcomes. The constructs of perceived benefits and barriers are combined into a
second component, behavioral evaluation, capturing the individual’s assessment of the potential
effectiveness of actions to reduce the threat relative to the effort or obstacles involved [33]. The health
motivation construct is excluded from this study due to its abstract nature and relative difficulty of
direct measurement [34]. This streamlined adaptation aligns with prior research demonstrating that
the HBM can be successfully modified to accommodate diverse cultural and topical contexts [35]. The
two resulting components (i.e., threat perception and behavioral evaluation) serve as mediators in
the proposed conceptual model (Figure 1), providing a focused framework to examine how patients’
beliefs shape their attitudes toward AF treatment and adherence behaviors.

2.1.3. Treat Perception: Perceived Susceptibility

Perceived susceptibility, as part of threat perception, refers to an individual’s assessment of
their likelihood of developing a disease. People are more likely to engage in preventive or treatment-
related behaviors when they believe they are at risk, that recommended actions can reduce this risk,
and that the benefits outweigh the barriers [22]. Factors shaping perceived susceptibility include
personal or vicarious experience with illness [36], knowledge about the condition [37], and
demographic characteristics such as age, gender, and socioeconomic status [38]. Building on these
insights, the inclusion of country of residence as a contextual variable may capture cross-national
differences in perceived susceptibility, which in turn could lead to variations in PAAT across
countries.

2.1.4. Threat perception: perceived severity

Perceived severity, the second component of threat perception, reflects an individual’s
assessment of the seriousness of a disease and is influenced by personal experience, observation of
others, and health knowledge [36]. Psychological factors, such as anxiety and stress, as well as public
exposure to health threats, further shape perceived severity [8,38]. Higher perceived severity,
combined with perceived susceptibility, is expected to increase patients” positive PAAT (H1). OHPs

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.0926.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 November 2025 d0i:10.20944/preprints202511.0926.v1

5 of 21

may enhance threat perception by providing educational resources, thereby promoting preventive
behaviors, adherence to medical advice, and ultimately reducing health risks associated with AF.

2.1.5. Behavioral evaluation: perceived benefits

Perceived benefits, as part of behavioral evaluation, refer to an individual’s evaluation of
the advantages of engaging in health-related behaviors. Personal experience, such as previous
successful health actions, strengthens the belief in these benefits [39]. Health knowledge also plays a
key role, as understanding how preventive measures can avert serious illness increases perceived
benefits [40,41]. Moreover, psychological factors, including optimism and self-efficacy, further
enhance the perception of benefits, as do media coverage and public health campaigns that highlight
successful health outcomes [42,43].

2.1.6. Behavioral Evaluation: Perceived Barriers

Another component of behavioral evaluation is the perceived barriers, which refers to the
obstacles individuals identify when engaging in health-related behaviors [39]. These barriers often
arise from social influences, such as discouragement from peers, and environmental constraints,
including limited healthcare access or financial challenges [44,45]. Additionally, factors like
discomfort or emotional strain can heighten perceived barriers [46]. Since perceived benefits and
barriers operate in opposition, behavioral change tends to occur when benefits outweigh perceived
obstacles. Consequently, this study hypothesizes (in H2) that a higher perceived behavioral
evaluation will result in a more positive PAAT.

2.1.7. Engagement with OHPs

Engagement with OHPs plays a vital role in shaping patients’ attitudes toward treatments and
healthcare. As digital health adoption rises [47], understanding engagement behaviors is important.
However, although patient engagement has become a widely used term, the exact definition varies
in the literature. According to Higgins et al. [48], patient engagement can be regarded as the desire
and capability to actively participate in care in way uniquely appropriate to the individual, in
cooperation with an institution, to maximize positive outcomes. Therefore, the authors state that
patient engagement refers to an individual’s willingness and ability to actively participate in their
care. On the other hand, user engagement on OHPs extends to information seeking, video viewing,
and social interaction [49]. Research highlights that trust, platform design, and especially content
quality and relevance strongly influence engagement [50]. Moreover, platforms that foster social
support and provide credible, personalized information achieve higher user retention and positive
attitudes [49]. Accordingly, hypotheses 3-5 state that frequent, prolonged platform use, as well as
increased content consumption, positively influence PAAT.

2.1.8. Perceived effectiveness

The construct of perceived effectiveness and benefits of is being regarded as a critical
determinant of health behavior [32]. It's defined as an individual’s belief in the efficacy of an action
to mitigate or prevent a health threat [51]. Rajpura and Nayak [52] reported that positive beliefs
regarding the effectiveness of medication, predicted adherence to medication among elders with
hypertension. At the same time, patient satisfaction with treatment has been associated with better
adherence and compliance [53]. Furthermore, Horne and Weinman (1999) found that patients who
believed that their prescribed medication was necessary for maintaining health also reported higher
compliance. A finding that can explicitly relate to threat perception of the HBM, delineating a
connection between one’s perceived effectiveness of medication and the underlying experience of
threat for their own’s medical condition. The conceptual model of this study (figure 1) depicts the
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expected impact of the country of residence, engagement on the OHP, and perceived effectiveness
on PAAT through mediation by the HBM.

Predictor variables: Mediator variables: Outcome variable:

Country of Residence

([ The Naherlands os. United States |

Engagement on OHP

Threat Perception

Frequency of OHP visits

( T — ]

Patient's Attitudes
Towards AF Treatmens
(PAAT)

Time spent on OHP

[ Average time spent per visit J

Content types consumed on OHP . .
Behavioral Evaluation

OF

Total sunsber of content types patients use on
P

Perceived Effectiveness

[ Perception of current medical AF treatments }

Figure 1. Depiction of the conceptual model, showing the expected relationship between the predictor variables (country of
residence, engagement on the OHP, and perceived effectiveness), the mediators (threat perception and behavioral

evaluation), and the outcome variable (patients’ attitudes towards AF treatment).

Table 1. Overview of the six hypotheses of this study.

=

Higher perceived threat perception will result in a more positive
PAAT.

i~

Higher perceived behavioral evaluation will result in a more
positive PAAT.

=

More frequent visits on the OHP will positively increase PAAT
through both mediators perceived threat and perceived behavioral
evaluation.

=

Longer sessions on the OHP will positively increase PAAT through
both mediators perceived threat perception and perceived
behavioral evaluation.

o

More content types consumed on the OHP will positively increase
PAAT through both mediators perceived threat perception and
perceived behavioral evaluation.

=

Higher perceived effectiveness will positively increase PAAT
through primarily perceived threat perception.
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2.2. Method

To examine the impact of country of residence, engagement with OHPs, and perceived
effectiveness on PAAT, mediated by the constructs of the HBM, a cross-sectional survey was
conducted in June 2024 among members of the Dutch AFIP Foundation and the American AF
organization StopAfib.org. These two organizations were selected because they represent leading
sources of information and support for individuals with AF in their respective countries, namely the
Netherlands and the United States. Both platforms provide professionally curated and evidence-
based content which ensures reliable and medically accurate information. Therefore, these
organizations offer an appropriate context for assessing the influence of OHP engagement on patient
attitudes, as well as for comparing potential differences between the two countries. All members of
the two platforms were approached by emails (sent by the organizations), asking for participation in
a short questionnaire. Members who were willing to participate were redirected to the University of
Amsterdam affiliated Qualtrics environment to complete the survey.

2.2.1. Sample size

A solid sample size is essential for a robust data analysis and in turn reflects a better external
validity [54]. To estimate the preferred size of total respondents, the Cochran formula [55] has been
used.

251-
Ny = z pS p) (eq. 1)

For this study, a 95% confidence level was desired, which corresponds to a Z-score of 1.96. The
estimated proportion of the population (p) was set at 0.5 to ensure maximum variability, and the
margin of error (e) was set at 0.05. These values were plugged into the above Cochran's formula to
give the required sample size of 385 respondents.

2.2.2. Data collection

The final questionnaire consisted of two sections comprising a total of 31 items, with the first
part of the survey consisting of dichotomous or multiple-choice questions, answering questions
about country of origin, current treatment usage and diagnosis date. Then the second part was
structured around statements regarding the perception and usage of OHPs. The statements were
derived from existing literature concerning the HBM and its application on OHPs [21,31,36]. For this
part of the questionnaire, a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) was used to
test perceptions and attitudes of the participants. The 7-point scale provides more reliability by
improving internal consistenct for measuring attitudes and perceptions than the 5-point scale [56],
and therefore served as the preferred option for this study. See Supplementary section 3 for the
complete overview of the scales used in this study.

Statements regarding Threat Perception were stated as (but not limited to): (1) I believe AF could
significantly affect my health if not managed properly. (2) I am concerned about the possible impact of AF on
my daily life. These statements were mostly focused on how users of OHPs perceive the threat of AF
and how it affects there sense of own health.

Statements regarding Behavioral Evaluation were stated as (but not limited to): (1) I believe that
it is beneficial to adhere to prescribed treatments for AF. (2) I am having a hard time following my treatment
plan due to cost, side effects or other reasons. Most statements in the survey were focused around the
concept of adherence to treatments and how users evaluate their own adherence. The statements also
touched upon how users view the possible obstacles or limitations of AF treatments and how it affects
their behavior regarding for example their medication regimen (3): I am having a hard time following
my treatment plan due to cost, side effects or other reasons.
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Simultaneously, PAAT was measured using statements as (but not limited to): (1) I often read or
participate in discussions about the benefits of treatment on the platforms or (2) My platforms have helped me
gain more confidence in managing my AF.

The first version was developed Dutch in coordination with representatives from the AFIP, but
after completion it was translated to English in coherence with the representative from StopAfib.org.
The transcripts of both surveys are included in the appendix section of this research (Supplementary
section 3 and 4).

2.2.3. Analysis

This study aimed to answer the research question by using SEM. This approach allowed for the
examination of the direct and indirect relationships among the variables, providing a comprehensive
understanding of the pathways through which OHPs and perceived effectiveness influences patients'
attitudes. Raw data was loaded into SPSS version 29 and manually checked for overall quality and
consistency. The textual data from the first section was recoded to numerical values to be usable for
data transformation and analysis purposes. Question 1 (country of residence) was recoded into
dummy variables, stating The Netherlands as reference group (0) and the US as group (1). Items that
demonstrated a different country of origin were excluded from the final dataset.

Additionally, the variable content on OHP was composed of six questions. These questions were
aggregated to form a single variable, representing the total number of different activities a person
engages in on the platform. Also, time spent on OHP was recoded to be in line with the variable OHP
visits per month, so that they both measure the same construct. Lastly the variable PAAT was created
based on 12 scale items, retained from statements in the second section of the survey to measure the
construct proposed in theoretical framework.

In SPSS, descriptives and frequency tables were loaded to check for outliers and errors. Then, a
one-way ANOVA was used to test the mean difference between quantitative groups on significance
level p <.05 as well as Pearson’s correlation to test correlation between variables. Consequently,
the multiple mediation has been performed on the collected data by using Hayes Process model 4
and 7. The confidence interval was set on 95% and used 5000 bootstrap samples to compute bias-
corrected and accelerated confidence intervals. This mediation analysis was used to perform a pre-
test and to be visually scanned for possible errors.

The final data set was then loaded into the R statistical software environment for a thorough
SEM analysis using the lavaan package. Output was summarized and transformed into R workbench
tables and used for inferential analysis. Results and syntax from both R and SPSS are included in
appendix 2 & 3.

2.2.4. Variables

For this research, PAAT serves as the outcome variable (Y). The predictor variables (X) are
identified as Engagement on OHP (X123) consisting of content types consumed on OHP (X1), frequency of
OHP visits (X2) and time spent on OHP (X3). And the other predictor variables perceived effectiveness (X4)
and country of residence (Xs). The variables mediating the relationships are threat perception (M1) and
behavioral evaluation (M>).

For the predictor variable (X1), the content was quantified by the total number of content
types used. This variable ranges from 1, indicating the use of one type of content on the OHP to 6,
indicating the use of six different types of content on the platform. The options available to
respondents included, but were not limited to, activities such as reading articles and participating in
forums or discussion groups.

Then after identification, the formation of a multistep mathematical approach was applied to
deduct possible assumptions between variables. The core of the model is structured around the two
mediator variables resulting in the following equations.
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M1 = Byg + B11X1 + B12Xs + Bi3X3 + BraXs + B1sXs + €4 (eq. 2A)
M2 = By + o1X1 + B22Xy + BasXs + BraXy + BasXs + € (eq. 2B)

Where B; represents the path coefficients from the predictors (Xi) to the mediator (Mi) variables and
€; are the error terms. These equations can subsequently be substituted into the effect of mediator on
dependent variable formula.

Y =y, +yiMy +v.M; + €5 (eq.3)

And thereafter together with the direct effect equation,

Y = 60 + 51X1 + 62X2 + 63X3 + 64_X4 + 65X5 + €y (eq. 4)
substituting the two models into one combined model, used for actual data analysis purposes.

Y = (24} + a]_X]_ + azXZ + a3X3 + a4_X4 + a5X5 + a6M1 + a7M2 + €g (eq 5)

In these equations, y; represents paths from mediator (Mi) variables to the dependent variable
(Y), the &; represents the direct pathways from the predictor (Xi) variables to the dependent (Y),
where lastly a; describes the paths from both predictor and mediator variables to the outcome (Y)
variable in a combined model with ¢; representing the residual terms.

3. Results

3.1. Data descriptives

A total of 927 responses were recorded of which 664 (69.5%) fully completed the survey. The
participants were distributed by country as follows: United States (44.4%), The Netherlands (44.3%),
Canada (4.4%), United Kingdom (3.2%) and other (see appendix 2d). During the data analysis, only
the ‘base’ country of respectively AFIP Foundation (The Netherlands) and StopAfib.org (United
States) were included which corresponds to a cumulative percentage of 88.7% (N = 589).

3.2. Assumptions

Essential for further analysis, is the adherence to analytic assumptions. During the preparation,
linearity of the data was tested through a normal P-P plot and displayed normality as well as linearity
(Supplementary section 2a). Additionally, homoscedasticity was verified using a scatterplot, which
confirmed that this assumption was met (Supplementary section 2a). Moreover, no multicollinearity
issues were detected.

3.3. Coefficients and Correlations

Table 2 shows the correlations between de variables of interest and the Cronbach’s alpha of
individual constructs. Notably, the dependent variable PAAT demonstrated excellent reliability a =
925 solidifying the overall validity of the construct. The highest correlation was observed between
PAAT and visits on OHP (r =.438,p <.001) In this study, multiple regression analysis
demonstrated that the second strongest predictor on PAAT is the content on OHP (B =.390,p <
.001) and subsequent the country of residence ( = .344,p <.001) and lasty time spent on OHP and
perceived effectiveness as the gatekeepers (f =.284,p =.010;) and (8 =.165,p =.010).
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Table 2
Means, standard deviations and Pearson correlation matrix for ordinal variables (N = 589)
M SD 1. 2. 3. 4. 5. 6. 7. 8.

1. Threat Perception 5.6797 9711 (.709)
2. Behavioral Evaluation 5.4174 1.065 242" (.764)
3. Country of Residence .5008 .50042 407" .304™ -
4.  Content types consumed 1.8509 1.0144 162" -.0012 114 -

(count)
5. Visits of OHP 1.8183 1.1078 210 .006* 278" .394™ -
6.  Time spent on OHP 1.64 732 182" -.0252 .098" 409" .146™ -
7. Perceived Effectiveness 5.38 1.841 129" 377 213" .0282 0220 .001™ -
8.  Patients’ Attitudes 4.3693 1.0470 390" .0092 344™ 390" 438" 284" 165" (.925)

Cronbach’s alphas are shown in the diagonals.
*. Correlation is significant at 0.05 level (two-tailed)
**. Correlation is significant at 0.01 level (two-tailed)

. p>0.05

3.4. Structural Model

In this phase, the procedure of constructing the altered HBM to measure the results of the
structural model was evaluated. The proposed hypotheses of the study were tested using SEM. The
findings of the study are presented in Table 3 and 4.

Overall consistency of the model was tested using several fit indices. Chi-square test statistic
was found to be significant y? = 9.816,p = .002. Conversely the Comparative Fit Index (CFI) and
Tucker-Lewis Index (TLI) suggested a good and acceptable fit, being respectively (.987 and .624). In
addition, the Standardized Root Mean Square Residual (SRMS) was found to be .07, indicating a good
fit.

Direct effects

The direct effects of the predictor variables on the mediators and outcome variable were
examined (Table 3). Country or residence demonstrated the strongest effect with both mediators
(path 1: f =.695,p <.000; path 2: § =.539p <.000), as well with PAAT (path 3: f =.340,p <
.000) implicating that US respondents (1) hold more positive overall attitudes towards AF treatments
compared to reference group The Netherlands (0).

Simultaneously, hypotheses 1 and 2 proposed that both mediators significantly and positively
affect PAAT. The results indicate that both mediators indeed influence PAAT; however, behavioral
evaluation demonstrated a negative relationship with PAAT (f=-.153,p<.003). Thus, the results refute
H2, as a one-unit increase in behavioral evaluation results in a decrease in PAAT through a direct
path. Conversely, H1 is accepted, suggesting that a higher perception of threat by an individual
increases PAAT (p3=.254,p<.000).
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Table 3
Analysis of direct pathways X1,2.345 — Mi2 and Xi1,2345 = Yand M2 - Y (N = 589)
Path 1 (a)) Path 2 (ay) Path 3 (b;byc’)
Threat perception Behavioral Evaluation PAAT
B (SD) z p B (SD) z p B (SD) z p
Constant 4.664" 31.775 <.000 4326 27.775 <.000 2.070" 7.449 <.000
(.147) - - (.156) - - (278) - -
Content on OHP .0342 .802 442 .025° 555 579 197" 4.955 <.000
(.042) - - (.045) - - (.040) - -
Perceived Effectiveness .0320° 1.597 110 .190" 8.926 <.000 .083" 4.124 <.000
(.02) - - (.021) - - (.020) - -
Country of Residence 695" 8.972 <.000 .539° 6.563 <.000 340" 4.234 <.000
(.077) - - (.082) - - (.080) - -
Visits on OHP .070? 1.910 .056 -.072° -1.834 .067 239" 6.839 <.000
(.037) - - (.039) - - (.035) - -
Time spent on OHP .165" 3.025 .002 -.072° -1.243 214 154" 2.976 <.000
(.054) - - (.058) - - (.052) - -
Threat Perception (M) 254" 6.525 <.000
(.039) - -
Behavioral Evaluation (M2) -.153" -4.159 <.003
(.037) - -
" p<.05
ap>.05

A primary component in this study is the measured engagement on OHPs and the proposed
impact on PAAT. Based on the performed direct analysis, content types consumed on OHP only
demonstrate a significant direct effect on PAAT and not through mediators (f =.197,p <
.000; My: B =.034,p < .442; M,: f =.025,p < .579). Also visits on OHP demonstrated the same non
significance for both mediators, respectively (8 =.070,p <.056) and (f = —.072,p <.067), while
being significant with PAAT (f =.239,p <.000). Indicating that both content types consumed on
OHP and frequency of visits on OHPs only affect PAAT and not one of the mediators. Time spent on
OHPs showed different results and demonstrated significance with threat perception (8 =.165,p <
.002) and PAAT (B =.154,p <.000), but not with behavioral evaluation (f = —.072,p <.214).
Indicating that more time spent on platforms, does increase an individual’s threat perception, and
besides directly increase their attitudes towards AF treatments.

Lastly, perceived effectiveness demonstrated a significant positive effect on PAAT (f =
.083,p <.000) and behavioral evaluation (f =.190,p <.000). However, contrary to the drawn-up
hypothesis 6, it did not show a significant effect with threat perception whatsoever (f =.0320,p <
.110. Yet, as H6 included the mediation effect with PAAT through primarily threat perception,
indirect effects will be considered in the next section.

Mediation effects

Besides, direct relation between predictor and outcome variables, this study also examined the
possible indirect effects that could be inferred from multiple regression analysis (table 4). The
pathway from perceived effectiveness to PAAT through both mediators was found to be non-
significant (8 = —.0209, p < .372). Despite the non-significant positive relationship through threat
perception (S, =.029,p = 154; B, =.008p >.05) , the non-significant negative coefficient
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through behavioral evaluation (f,,,, = —.0291, p <.120) resulted in a net negative indirect effect.
Indicating that perceived effectiveness only directly influences patient attitudes but not via both
mediators, thereby rejecting Hé6.

Hypotheses 3, 4 and 5 propose that more engagement on OHPs, significantly and positively

Table 4

Mediator (indirect effects) X1,23.45 — M1 — M2 - Y (N =589)

Indirect  through  threat Indirect through behavioral | Total indirect effect on patient
perception evaluation attitudes towards AF treatments
B SD p B SD p B SD p Sig.
Content types consumed .00864 .010 377 -.003823 .006 .160 .004815 .010 466 No
Perceived Effectiveness .00813 .006 .166 -.029070 .021 120 -.020942 .023 372 No
Country of Residence 17663 .032 <.001 -.082527 .030 .006 .094103 .037 .010 Yes
Visits on OHP 01778 .009 .055 .011016 .008 .184 028796 .010 .006 Yes
Time spent on OHP 04191 .015 .005 .011016 .018 117 052926 .018 .004 Yes
Total through M, 253 .047 <.000 Yes
Total through M, -.093" .029 .001 Yes
Total indirect effect on Y 160" .051 .002 Yes

*. Correlation is significant at 0.05 level (two-tailed)

**. Correlation is significant at 0.01 level (two-tailed)

@ p>0.05
impacts PAAT through a mediation of Mi and M. Combining the effects from the performed
analysis, both time spent on OHP and visits on OHP do positively and significantly correlate with
PAAT through M1 and M2 (f =.0529, p =.004; § =.0288, p =.006). Noteworthy that only time
spent on OHP has a significant indirect path through M1. (f =.0419, p =.005) while visits on OHP
displays no significance through the separate mediators. Yet, as previously discussed visits on OHP
does report a significant relation with PAAT, possibly due to aggregated effects of mediators
accepting H3 and 4 in turn. Conversely, the amount of content types consumed on OHPs does not
significantly correlate with PAAT through M2 (f = .0048, p = .466) therefore rejecting H5. These
findings suggest that increased time spent and more frequent visits to online health platforms (OHPs)
enhance PAAT, with the effect of time spent on OHPs being mediated by an increase in threat
perception. Conversely, the results indicate that the content types consumed on OHPs does not
significantly enhance PAAT through either mediator.

Lastly, country of residence has been found to be significantly influence PAAT through both
mediators (f =.0941, p =.01), where both mediators separately also demonstrate significance
through the pathways. The results show that US respondents hold more positive attitudes towards
PAAT overall compared to Dutch respondents.

Table 5. Overview hypotheses outcomes

HYPOTHESES RESULTS

1 | Higher perceived threat perception will result in a more positive Accepted
PAAT.

2 | Higher perceived behavioral evaluation will result in a more positive  Rejected
PAAT.

3 | More frequent visits on the OHP will positively increase PAAT  Accepted
through both mediators perceived threat and perceived behavioral

evaluation.
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4 | Longer sessions on the OHP will positively increase PAAT through Accepted
both mediators perceived threat perception and perceived behavioral

evaluation.

5 | More content types consumed on the OHP will positively increase Rejected
PAAT through both mediators perceived threat perception and

perceived behavioral evaluation.

6 | Hhigher perceived effectiveness will positively increase PAAT Rejected

through primarily perceived threat perception.

4. Discussion

This study aimed to examine how engagement with OHPs, perceived treatment effectiveness,
and country of residence influence patient attitudes toward AF treatments, through the mediating
effects of threat perception and behavioral evaluation as outlined in the HBM. Building upon the
premise that patients’ beliefs and engagement behaviors significantly shape their treatment attitudes
and adherence, this research contributes to the growing body of evidence on the influence of OHP
participation on attitudes towards treatment options. By comparing two professionally curated OHPs
(i.e., the AFIP Foundation (Netherlands) and StopAfib.org (United States)) this study provides
valuable insights into how these platforms may affect patients’ treatment attitudes through the
mediation of threat perception and behavioral evaluation.

The results demonstrate a significant relationship between engagement on OHPs and patient
attitudes towards AF treatments. Specifically, higher engagement characterized by frequent visits
and longer time spent on OHPs positively influences PAAT, being in line with existing literature
[57,58]. Within the context of the HBM, this involvement may increase the perceived threat of AF or
the benefits of treatments, possibly leading to better health behavior. However, the results indicated
that the number of content types consumed on OHPs did not significantly affect behavioral
evaluation and threat perception and only showed positive direct effects on patient attitudes. A
possible explanation for this could be that too much information on a platform could lead to an
overload, reducing the ability of patients to process the information [59]. Besides, Taibanguay et al.
[60] showed in their clinical trial that educating patients led to significant improvements in
medication adherence, with no notable differences observed between single-component and
multicomponent educational approaches.

Moreover, higher engagement on OHPs positively influenced PAAT through the mediating
effects of threat perception and behavioral evaluation, indicating that patients perceive AF-related
threats as more severe with increased platform involvement. Boulos & Hassan [36] already reported
that expanded health knowledge increases perceived severity and subsequently threat perception.
Similarly, Cho and Cho [40] demonstrated that perceived benefits, representing a positive behavioral
evaluation as part of health belief, were among the major factors influencing young adults’ intentions
to undergo health check-ups. These findings align with previous research indicating that active
engagement with health-related digital platforms can enhance patients' perceived understanding and
management of their health conditions [6,7].

Furthermore, this study regarded perceived effectiveness being an important actor within the
HBM and the foundation of how patients may perceive their treatments. Although perceived
effectiveness had a significant positive effect on behavioral evaluation, behavioral evaluation did not
mediate the relationship between perceived effectiveness and PAAT. The results show only a direct
effect, suggesting that patients who perceive their treatments as effective are more likely to hold
favorable attitudes toward adherence. This finding aligns with existing literature that emphasizes the
crucial role of perceived effectiveness in shaping health behaviors and adherence [61-64]. Since the
mediation analysis of perceived effectiveness on PAAT through threat perception did not show a
significant effect, there may be an interplay of other factors in how patient perceive AF-related threats
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and corresponding treatment attitude. Personal experiences could distort the perception of
treatments resulting in a biased image of certain medications. Welton-Mitchell et al. [65] found out
that mental health and emotional states significantly impact risk perception and behaviors.
Specifically, anxiety and depression were shown to heighten perceived risks, leading to greater
hesitancy in accepting treatment options possibly relating to how treatments overall are being
perceived.

Simultaneously, Yin and Lui [66] emphasize that the source of information significantly
influences individual risk perception, possibly being a factor in-between perceived effectiveness and
PAAT. Namely, platforms that have high credibility and are widely trusted have potential to spark
more engagement thus possibly leading to more understanding of the threat [67]. Consequently, the
trustworthiness of the information source enhances patients' confidence in the effectiveness of their
treatment options, leading to more positive health outcomes.

Notably, country of residence also played a significant role, with patients in the Netherlands
displaying more negative attitudes towards AF treatments compared to their counterparts in the
United States. This difference may be attributed to varying healthcare systems and cultural attitudes
towards healthcare and treatment adherence. In the US, the healthcare system is often characterized
by advanced medical technology and a high level of specialized care, which can contribute to a more
positive perception of treatment efficacy [68]. Moreover, the U.S. healthcare system emphasizes
patient autonomy and choice, particularly among White Caucasian Americans, enabling patients to
actively participate in treatment decisions and thereby enhancing their confidence in the care they
receive [69]. Furthermore, the competitive nature of the US healthcare market often drives innovation
and improvements in treatment options, which can lead to higher patient satisfaction and better
perceived effectiveness of treatments [70].

Overall, these findings highlight the significant impact of engagement on online health
platforms on patient attitudes towards AF treatments. The study confirms that frequent visits and
extended time spent on these platforms positively influence patient attitudes. However, it also reveals
that the quantity of content types consumed does not impact behavioral evaluation and threat
perception, suggesting potential information overload issues. Additionally, the role of perceived
effectiveness in shaping patient attitudes underscores the need for trustworthy and credible health
information sources.

Encouraging frequent engagement on platforms could provide significant benefits for overall
attitudes towards AF treatments. Operators of OHPs could employ newsletters or nudges through
notifications to actively incentivize patients to engage on the platform. Also, prolonging the time
individuals spent on the platform through patient tailored content, would also positively affect
attitudes patients may hold regarding AF treatments. Previous research has demonstrated that
incorporating positive emotions, particularly in combination with the topics of kinship care and
affiliation, within platform communication significantly enhances engagement in online health
communities, as evidenced by increased average time spent on the platform and higher community
subscription rates [71]. Simultaneously, considering the negative effect of behavioral evaluation on
attitudes towards AF treatments, healthcare providers could analyze more deeply how evaluated
barriers may diminish attitudes people hold towards AF treatments.

Despite its contributions, this study has several limitations that are important to mention. First,
although the study provided first insights into the comparison of two professionally curated OHPs
across the Netherlands (AFIP Foundation) and the United States (StopAfib.org), the generalizability
of the findings to other countries may be limited. Expanding the study to a more diverse set of
countries could provide a broader understanding of how cultural and healthcare system differences
influence patient engagement and attitudes toward AF treatments. Additionally, the respondents
were already familiar with the OHPs used in this study, indicating that the sample may have been
relatively well-informed about AF, which could have contributed to generally more positive attitudes
toward treatments. To account for differences in awareness and engagement, the study included
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variables such as perceived effectiveness, frequency of platform visits, and the diversity of content
types consumed. These measures allowed for an assessment of how exposure and information
consumption influence patients” attitudes toward AF treatments. Nonetheless, future research could
extend these findings by comparing OHP users with non-users to determine whether the observed
relationships hold across broader or less-informed populations. Moreover, although AF is a chronic
condition and patients with chronic conditions share similar needs [72], cultural background and
ethnicity influence health motivations [73] and autonomy [69]. This leaves room for further
investigation to validate these findings in more diverse contexts with the inclusion of more extensive
ethnic and sociodemographic components. Finally, while this study conceptualized engagement as
an independent variable in a mediation model, future research could examine its role as a moderator
in a moderated-mediation framework to explore how engagement interacts with threat perception
and behavioral evaluation.

5. Conclusions

In conclusion, this study highlights the significant influence of engagement with OHPs on patient
attitudes toward atrial fibrillation treatments through the lens of an adapted Health Belief Model.
The findings underscore the critical role of professionally curated online resources in shaping
patients” perceptions and fostering more positive attitudes toward treatment adherence. While AF
management remains a complex, multifaceted challenge that cannot be addressed solely through
digital platforms, the demonstrated positive impact of OHP engagement offers a valuable
opportunity for stakeholders to leverage and enhance these platforms. Such efforts may not only
improve AF treatment strategies but also contribute to a more health-literate patient population
overall.
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