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Abstract

Background: Previous studies have demonstrated telemedicine (TM) to be an effective tool to complement rheumatology care
and address workforce shortage. With the outbreak of the SARS-CoV-2 pandemic, TM experienced a massive upswing. However,
in rheumatology care, the use of TM stagnated again shortly thereafter. Consequently, the factors associated with physicians’
willingness to use TM (TM willingness) and actual use of TM (TM use) need to be thoroughly investigated.

Objective: This study aimed to identify the factors that determine TM use and TM willingness among German general practitioners
and rheumatologists.

Methods: We conducted a secondary analysis of data from a German nationwide cross-sectional survey with general practitioners
and rheumatologists. Bayesian univariate and multivariate logistic regression analyses were applied to the data to determine which
factors were associated with TM use and TM willingness. The predictor variables (covariates) that were studied individually
included sociodemographic factors (eg, age and sex), work characteristics (eg, practice location and medical specialty), and
self-assessed knowledge of TM. All the variables positively and negatively associated with TM use and TM willingness in the
univariate analysis were then considered for Bayesian model averaging analysis after a selection based on the variance inflation
factor (≤2.5). All analyses were stratified by sex.

Results: Univariate analysis revealed that out of 83 variables, 36 (43%) and 34 (41%) variables were positively or negatively
associated (region of practical equivalence≤5%) with TM use and TM willingness, respectively. The Bayesian model averaging
analysis allowed us to identify 13 and 17 factors of TM use and TM willingness, respectively. Among these factors, being female,
having very poor knowledge of TM, treating <500 patients per quarter, and not being willing to use TM were negatively associated
with TM use, whereas having good knowledge of TM and treating >1000 patients per quarter were positively associated with
TM use. In addition, being aged 51 to 60 years, thinking that TM is not important for current and future work, and not currently
using TM were negatively associated with TM willingness, whereas owning a smart device and working in an urban area were
positively associated with TM willingness.
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Conclusions: The results point to the close connection between health care professionals’ knowledge of TM and actual TM
use. These results lend support to the integration of digital competencies into medical education as well as hands-on training for
health care professionals. Incentive programs for physicians aged >50 years and practicing in rural areas could further encourage
TM willingness.

(J Med Internet Res 2022;24(11):e40304) doi: 10.2196/40304
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Introduction

Telemedicine (TM) offers the opportunity to overcome spatial
distances in health care delivery [1]. Thus, TM represents a
promising way to support rheumatology care [2,3] in light of
the rising worldwide burden of musculoskeletal diseases [4]
and growing workforce shortage [5,6]. However, the effective
implementation of TM in standard care is only possible if the
end users are willing and able to use TM [7,8].

With the outbreak of the SARS-CoV-2 pandemic, physicians’
face-to-face consultations declined considerably [9,10]. The
possibility of contactless medical care is now more important.
Advantageously, through TM, medical care could be provided,
avoiding contacts and thus infections [11,12]. Hence, TM has
received a tremendous upswing worldwide [13] and regionally
[9,14]. Although the pandemic situation, involving social
distancing and multiple lockdowns, provided an ideal
environment for the implementation of TM, this momentum
soon stagnated again [10,15]. Particularly in rheumatology,
health care professionals’ use and acceptance of TM fell short
of expectations [10]. Apparently, other factors may play a role
in the willingness to use TM (TM willingness) and actual use
of TM (TM use) among general practitioners (GPs) and
rheumatologists. Identifying these factors is a rather challenging
task but could have implications for the development of TM
strategies aiming to improve health outcomes and access to care
and make health care delivery systems more efficient and
cost-effective.

To gain a better understanding of these factors, we performed
a secondary analysis using data from a nationwide
cross-sectional survey conducted earlier in Germany [7]. Our
objective was to identify the underlying factors associated with
TM use and the TM willingness among German GPs and
rheumatologists.

Methods

Overview
This work reports on findings from a secondary analysis of data
collected as part of a cross-sectional, self-completed, and
paper-based survey of German GPs and outpatient
rheumatologists. The initial study was conducted from
September to November 2018 and investigated the acceptance,
opportunities, and obstacles to the implementation of TM. Of
the 2395 questionnaires that were sent out, 497 (20.75%) were
returned. Of the 497 responses, 12 (2.4%) were excluded from
the data set because fewer than half of the questions were
answered. The final response rates were 18.94% (437/2307)

and 55% (48/88) for GPs and rheumatologists, respectively.
The exact methodology applied for the nationwide survey has
been described previously [7].

Regression Analysis
Both Bayesian univariate and multivariate logistic regression
analyses were applied to the data to determine which factors
were associated with TM use (question [Q]3) and TM
willingness (Q4A), respectively. In total, 22 independent
variables were considered for each univariate regression analysis
(Multimedia Appendix 1). The individuals who missed
providing information on age or gender or answers to Q3
(467/492, 5.1%) and Q4A (454/492, 7.7%) were excluded.
Otherwise, missing values (no answer) were considered as a
new category for the univariate regression analysis. For instance,
Q28, “assigning physician or rheumatologist,” previously had
2 categories and was revised to have 3 categories, “assigning
physician,” “rheumatologist,” or “not answered”. For statistical
analysis, all the categorical variables having >2 modalities, for
example, “yes,” “no,” or “do not know,” were transformed into
dummy or binary variables. For instance, Q21 was transformed
into 3 dummy variables.

For each model, odds ratios (ORs) with 95% credible interval
(CI) are presented. All the individual variables associated
(positively or negatively) with TM use and TM willingness in
the Bayesian univariate analysis were considered for analysis
in the later Bayesian multivariate analysis (model selection)
after variable selection. This variable selection was based on
the region of practical equivalence (ROPE) percentage
(ROPE%≤5) [16] and a subsequent selection based first on the
variance inflation factor (VIF) [17]. Collinear covariates, with
a VIF>2.5, were excluded in the multivariate models [18].
Finally, the determinants of TM use and TM willingness were
identified through Bayesian model averaging (BMA) [19]. The
“best” model (ie, model with the highest posterior probability)
from BMA was detailed. All models were stratified by sex. In
addition, determinant factors (question answers), defined as
variables with a posterior probability of ≥10% with BMA, were
identified and used to establish the profile of the individuals
using or willing to use TM and the profile of the individuals
not using or not willing to use TM using spider charts. For each
determinant factor, the percentage of individuals who chose a
specific answer was displayed on the spider chart. This
percentage could range from 0 (the inner circular line, the closest
to the center) if no individuals chose the specified answer for
the considered question to 100 (the outer circular line, the
farthest from the radar center) if all individuals answered the
question with the specified answer. Green points and lines on
the spider charts refer to the individuals who use or want to use
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TM, whereas red points and lines correspond to the individuals
not willing to use or not using TM. For each question, there
were 3 possible situations. When the green and red points
overlapped (were similar), it meant that there was no difference
between the individuals whether they were using TM or not or
willing or not to use TM, that is, the proportion of similar
answers was high. When the green point was higher (higher
percentage) than the red point, it indicated that the individuals
using or willing to use TM chose the specified answer more
often than those not willing to use or not using TM, which meant
that this factor (question) had a positive impact on TM use or
TM willingness. Finally, when the green point was lower (lower
percentage) than the red point, it indicated that the individuals
willing to use or using TM chose the specified answer less often
than the individuals not willing to use or not using TM, which
meant that this factor (question) had a negative impact on TM
use or TM willingness.

All statistical analyses were performed using R software (version
4.1.2, R Foundation for Statistical Computing) for Windows
10. The tidyverse package (version 1.3.2) was used [20]. VIFs
were calculated using the car package (version 3.1-0) [21].
Bayesian estimation was performed using the rstanarm package
(version 2.21.1) [22,23]. Weakly informative priors (default
priors in rstarnarm) were used. The default priors in rstanarm
2.21.1 are designed to be weakly informative. The Bayesian
model adds priors (independent by default) to the coefficients
of the generalized linear model. The Bayesian estimation was
performed via the Markov chain Monte Carlo Bernoulli model,
with 4 randomly initialized Markov chains, each for 2000
iterations (including a warm-up period of 1000 iterations that
is discarded). Posterior distributions were described using the
bayestestR package (version 0.12.1) [24]. The selection of the
“best” model through BMA was undertaken using the BMA
package (version 3.18.15) [25]. Regarding priors for BMA, we
assumed that all candidate models were equally likely a priori
(same prior weight). The spider charts were created using the
fmsb package (version 0.7.3) [26].

Ethics Approval
Primary data collection was conducted in compliance with the
current data protection regulations of the General Data
Protection Regulation [27] and the Helsinki Declaration. All
study participants were informed about the research project and
provided written informed consent. Data were anonymized
before analysis. The ethics committee of the Theodor Fontane
Medical School in Brandenburg stated that no written consent
was necessary owing to the noninterventional study design,
which also applies to the secondary analysis.

Results

Population Characteristics
A total of 94.9% (467/492) and 92.3% (454/492) of individuals
were selected for the analysis of TM use and TM willingness,

respectively. Most participants (247/454, 54.4%) were female.
Most individuals were GPs (408/454, 89.9%) and were aged
between 51 and 60 years (215/454, 47.4%). Although most
individuals were not using TM (344/454, 75.8%), two-thirds
(282/454, 62.1%) were willing to use it in the future.

Bayesian Univariate Logistic Regression Analysis
Only significant results are presented in the main text, but all
the results can be found in the Multimedia Appendices 1-5 and
Figures S1-S4 in Multimedia Appendix 6. A total of 26
questions were answered (83 answers) and analyzed using the
univariate logistic regression analysis. Out of 83 variables, 36
(43%) and 34 (41%) variables were found to be positively or
negatively associated (ROPE%≤5%) with TM use and TM
willingness, respectively (Multimedia Appendix 2). Regarding
sociodemographic factors (Figure 1), not owning a smart device
(OR 0.36, 95% CI 0.11-0.99; ROPE%=3.0); being female (OR
0.59, 95% CI 0.38-0.90; ROPE%=2.8); and being female with
a practice located in rural area (<5000 inhabitants; OR 0.43,
95% CI 0.16-0.99; ROPE%=4.0) were negatively associated
with TM use, whereas being aged between 51 and 60 years (OR
0.60, 95% CI 0.40-0.86; ROPE%=1.2) was negatively associated
with TM willingness. By contrast, being male (OR 1.70, 95%
CI 1.13-2.65; ROPE%=2.8) was positively associated with TM
use, whereas owning a smart device (OR 2.26, 95% CI
1.18-4.24; ROPE%=0.3); being aged 31 to 40 years (OR 3.05
95% CI 1.26-7.37; ROPE%=0); and having a practice located
in town (20,000-100,000 inhabitants) were positively associated
with TM willingness. For more details, please refer to Figures
S1 and S2 in Multimedia Appendix 6.

Regarding work characteristics, being a rheumatologist, working
in a medical care center, and treating >1000 patients per quarter
were positively associated with TM use, whereas treating <500
patients per quarter and being an assigning physician were
negatively associated (Multimedia Appendix 2 and Figures S3
and S4 in Multimedia Appendix 6).

Regarding the opinion and knowledge about TM, having at least
good TM knowledge, thinking that TM is suitable for exchange
in rheumatology, wanting to exchange information with
specialists via TM, and thinking that TM is at least rather
important for current and future work were positively associated
with both TM use and TM willingness (Multimedia Appendix
2 and Figures S3-S6 in Multimedia Appendix 6). By contrast,
having poor or very poor TM knowledge and thinking that TM
is not important at all for current and future work were both
negatively associated with both TM use and TM willingness.
Individuals willing to use TM were strongly and positively
associated with TM use.
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Figure 1. Bayesian univariate logistic regression—Relationship between the actual use of telemedicine (TM use) or willingness to use telemedicine
(TM willingness) and sociodemographic factors. The percentage indicates the region of practical equivalence (ROPE) percentage, that is, the probability
that the considered credible factor values are not negligible. The dashed lines indicate the 95% credible interval (CI) of the ROPE. OR: odds ratio; Q:
question.

BMA and Bayesian Multivariate Logistic Regression
Analysis
A total of 6 BMA analyses were conducted, with 3 (both sexes,
male, and female) for TM use and 3 for TM willingness. Figure
2 presents the determinants identified through BMA for the 6
analyses. Only variables with a posterior probability of ≥10%
were considered determinant factors. A total of 16 answers were
selected using BMA. Variables above the dashed horizontal
line refer to factors positively associated with TM use or TM
willingness (cells with color from light yellow to red). By
contrast, variables under the dashed horizontal line refer to
factors negatively associated with TM use or TM willingness
(cells with colors from light green to dark blue). The value in
each cell corresponds to the posterior probability that the
considered variable is nonzero (in percentage). Darker the color,
the higher the posterior probability percentage.

Regarding TM use, a total of 13 determinant factors (13 answers
from 8 questions) were identified. Being female, having very
poor knowledge of TM, treating <500 patients per quarter,
thinking that TM is not important at all for current work, and
not being willing to use TM were negatively associated with
TM use. By contrast, having good or very good knowledge of
TM, thinking that TM is important or very important for current
work and at least rather not important for future work, treating
>1000 patients per quarter, and thinking that TM is suitable for
exchange in rheumatology were positively associated with TM
use.

Regarding TM willingness, a total of 17 determinant factors
(17 answers from 11 questions) were identified. Not wanting
to exchange information with specialists using TM, thinking
TM services have no place in the care process, being aged 51
to 60 years, thinking that TM is not important for current and
future work, and not currently using TM were negatively
associated with TM willingness. By contrast, owning a smart
device, thinking that TM is at least rather not important for
future work, thinking that TM is relevant in subareas in
rheumatology, and thinking that there should be exchange with
TM were positively associated with TM willingness.

For more details about the BMA analysis, please refer to
Multimedia Appendix 4, which synthesizes BMA results for
the top 5 models, as well as to Figures S7-S11 in Multimedia
Appendix 6 for TM use and for TM willingness, which represent
all the variables considered (in the y-axis) for the full list of
models selected (in the x-axis). Blue color indicates variables
negatively associated with TM use or TM willingness, whereas
red color indicates variables that are positively associated.

Results for the “best” model identified through BMA indicated
that being female (OR 0.57, 95% CI 0.35-0.90; ROPE%=3.2);
thinking that TM is not important at all for current work (OR
0.15, 95% CI 0.08-0.29; ROPE%=0); and not being willing to
use TM (OR 0.22, 95% CI 0.10-0.38; ROPE%=0) were
negatively associated with TM use for both sexes. When
stratified by sex, it was found that treating <500 patients per
quarter was negatively associated with TM use. Regarding TM
willingness, being aged 51 to 60 years (OR 0.43, 95% CI
0.26-0.74; ROPE%=0); not using TM (OR 0.14, 95% CI
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0.06-0.31; ROPE%=0); thinking that TM is not suitable for
exchange in rheumatology (OR 0.13, 95% CI 0.05-0.35;
ROPE%=0); and thinking that it is not important for future work

(OR 0.13, 95% CI 0.05-0.35; ROPE%=0) were factors
negatively associated with TM willingness for both sexes.

More details about the “best” models are available in Multimedia
Appendix 5.

Figure 2. Determinants of the actual use of telemedicine (TM use) or willingness to use telemedicine (TM willingness) identified through the Bayesian
model averaging analysis. A total of 28 answers from 16 questions were selected with Bayesian model averaging. The value in each cell corresponds
to the posterior probability that the considered variable is nonzero (in percentage). Q: question.

Profile of TM Users or Individuals Willing to Use TM
Determinant factors, defined as variables with a posterior
probability of ≥10% with BMA, were identified and used to
establish the profile of individuals using or willing to use TM
and the profile of individuals not using or not willing to use
TM. Figure 3 presents the profiles identified based on gender.

Regarding TM use, TM users more frequently had TM
knowledge and treated, on average, more patients (>1000
patients per quarter) than non-TM users.

TM users were more often women, more often thought that TM
is not important at all for current work, more frequently had

very poor TM knowledge, and were less inclined to use TM
compared with TM users.

Regarding TM willingness, the individuals who were willing
to use TM owned a smart device and thought that there should
be TM exchange more often than the individuals who were not
willing to use TM. By contrast, the individuals not willing to
use TM were more often aged 51 to 60 years and more
frequently thought that TM is not suitable for exchange in
rheumatology, is not important at all for current and future work,
is not relevant for future work in medical subareas, and has no
place in the care process. In addition, they used TM less often
than the individuals who were willing to use TM.
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Figure 3. Profile of telemedicine (TM) users versus nonusers and individuals willing to use TM versus those not willing to use TM using Bayesian
model averaging (BMA). Variables displayed on the spider or radar chart correspond to factors selected with BMA that had a posterior probability of
≥10%. Percentages refer to the percentage of individuals with the answer specified for each question. NI: not important; NIAA: not important at all;
RI: rather important; RNI: rather not important; VG: very good; VI: very important; VP: very poor; TM willingness: willingness to use telemedicine;
Q: question.

Discussion

Overview
We performed a secondary analysis to identify factors associated
with TM use and TM willingness on data collected as part of a
cross-sectional, self-completed, and paper-based survey of
German GPs and outpatient rheumatologists. The initial study
[7] was conducted from September to November 2018, with
the goal of exploring general acceptance, opportunities, and
obstacles for the implementation of TM. The current secondary
analysis was conducted to identify the most relevant factors
affecting TM use and TM willingness to enable more effective
TM strategies.

Principal Findings
Regarding the factors associated with TM use, our results
revealed that having good or very good knowledge of TM and
treating >1000 patients per quarter were positively associated
with TM use. By contrast, being female, having very poor
knowledge of TM, treating <500 patients per quarter, not owning
a smart device, working in a rural area, thinking that TM is not
important at all for current work, and not being willing to use
TM were negatively associated with TM use.

Regarding the factors associated with TM willingness, owning
a smart device, thinking that TM is relevant in subareas in
rheumatology, working in urban areas, and thinking that there
should be exchange with TM were positively associated with
TM willingness. By contrast, not wanting to exchange

information with specialists using TM, thinking that TM services
have no place in the care process, being aged 51 to 60 years,
thinking that TM is not important for current and future work,
and not currently using TM were negatively associated with
TM willingness.

Comparison With Prior Work
To the best of our knowledge, this is the first work analyzing
specific factors influencing TM use and TM willingness among
German GPs and rheumatologists. A major strength of this study
lies in its ability to guide TM implementation strategies.

Our results underline the close connection between knowledge
and technology use, as described by Paul Attewell [28].
According to his theory on technology diffusion and
organizational learning, knowledge barriers—that is, the lack
of knowledge about the technology and how this technology
can be applied in an organizational setting—are in fact the
reasons why technology diffusion remains low. Consistently,
we found that having good or very good self-perceived
knowledge of TM is positively associated with TM use, whereas
having very poor knowledge is negatively associated with TM
use. Similarly, a previous survey study identified the
unawareness of suitable software solutions as the main factor
that prevented rheumatologists from using electronic instead of
paper-based questionnaires [29]. Concurringly, German
rheumatologists were only aware of a fraction of the available
rheumatology apps, limiting their use in clinical routine [30].

Tanriverdi and Iacono [31] extended Attewell’s theory to a
multidimensional concept including the economic,
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organizational, and behavioral knowledge barriers that hamper
the diffusion of TM. Our results support this
multidimensionality. For instance, larger medical practices
providing for more patients are more likely to use TM than
smaller organizational units. Furthermore, in line with the results
of Knörr et al [32], physicians in rural areas appear to use TM
less frequently than physicians in urban areas, which seems
counterintuitive and might also be due to the limited technical
infrastructure in rural areas in Germany [8]. However, Vossen
et al [33] reported a positive correlation between the traveling
time to the treating rheumatologist and the willingness of
German patients with rheumatoid arthritis to use video
consultations.

In addition, the purchase of technology equipment,
administration effort, and inadequate reimbursement (system)
of TM services in Germany were identified as the main barriers
to TM use in the primary analysis [7]. These barriers were later
confirmed in a multiprofessional survey to impact TM use in
other medical domains as well [34].

In line with the previous results reported by Alkureishi [35],
our analysis results indicated a negative association between
being female and TM use. We were surprised by this finding,
as eHealth literacy was recently reported to be higher among
women, both among health care professionals [36] and the
overall German population [37]. Apparently, higher eHealth
literacy does not translate directly into higher TM use. The
reasons for the gender difference need to be specifically explored
in further research, particularly as the proportion of women
among physicians continues to increase in Germany [38].
Furthermore, the negative association between being aged 51
to 60 years and TM willingness is striking, as the average age
of physicians in Germany is currently 54.2 years with an
increasing trend [38]. This is linked to substantial concerns
about increasing workforce shortage [5], which TM is actually
intended to address [6,39]. However, a previous study on mobile
health found no gender differences in patients with rheumatoid
arthritis yet revealed a negative correlation with age [40]. Thus,
the differences between the study findings may also be explained
by specific TM approaches queried and terminology, which
should be further researched.

Implications
Because TM use is closely intertwined with physicians’
knowledge in this domain, we strongly support the integration
of digital competencies into medical education and offering of
dedicated training courses for physicians [41-43]. Continuous
education in this area seems to be particularly important, as
telemedical options continuously increase, including not only
medical apps but also completely new procedures such as patient
self-sampling. Health care professionals also seem concerned
with an increasing workload due to increasing communication
and transmitted information via TM [8]; education could help
to implement the most successful TM strategies. As Tanriverdi
and Iacono [31] discussed earlier, these training courses should
also reflect on the multidimensionality of knowledge barriers
by addressing the economic, organizational, and behavioral
framework conditions of digital health implementation.
Administrative, technical, and reimbursement requirements

should be addressed first, as these have been reported as key
barriers to the use of TM [7], just as they have recently been to
the use of prescribed and regulated digital therapies in Germany
[44].

Concomitantly, our data point to the importance of the
organizational determinants of TM use. Although there are
already numerous studies that point to the effectiveness of TM
use [3], it remains unclear how TM needs to be integrated into
organizational structures to ensure its effective and sustainable
use in routine health care. Therefore, we recommend
investigating the organizational and social factors of the
implementation of TM and digital health in health care delivery.

Furthermore, our findings will inform private and public
stakeholders on TM implementation. Public stakeholders, such
as health policy makers, might use our findings to promote TM
and upgrade infrastructure in rural areas. Specific target groups
for incentive schemes could be female physicians aged 51 to
60 years in particular. Private stakeholders, such as TM
companies or start-ups, might infer from our findings that health
care professionals need low-threshold instructions on the use
of their products. Finally, we recommend organizational and
structural guidance, including setup, staff planning, billing of
services, and administration, for the implementation of TM in
routine health care delivery.

Limitations
The primary data on which this analysis was based were
collected in 2018 before the SARS-CoV-2 outbreak. Owing to
the need to reduce physical contact and thus minimize the risk
of infection, TM use initially received a major uptake in global
health care delivery [13]. Hence, more physicians and likely
other subgroups will have tried TM by now [23], which has led
to an increased use and awareness of TM in routine practice.
Nevertheless, recent studies suggest that even after the
SARS-CoV-2 outbreak, the same barriers continue to prevent
widespread TM adoption [9,10,35,44,45]. However, a replication
of the initial survey is essential to identify whether and how the
identified factors have changed in the surveyed target group.
Thus, the results from our study represent a baseline to future
studies that would investigate the change in TM experience and
perceptions due to the SARS-CoV-2 pandemic.

Apart from the aforementioned shortcomings, the limitations
of the primary data still apply [7]. Only a relatively small
proportion (44/454, 9.7%) of the survey sample are
rheumatologists, which accounts for 7% of all of the
rheumatologists in outpatient care in Germany [46]. Although
the survey was directed at physicians from all over Germany,
it was primarily physicians from Brandenburg who participated
because of the recruitment strategy. We suspect a high potential
of self-selection and nonresponse bias. Health care professionals
in inpatient care as well as other professions involved in
rheumatology care (eg, nurses) were not included in the survey.
Furthermore, our results cover the perspectives of German
physicians only. Their acceptance of TM might be strongly
influenced by the specifics and policy drivers of the German
health system. Previous studies reported [8,45] weak
remuneration, high bureaucracy, and a lack of digital
infrastructure to hamper TM use in Germany. Owing to these
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influences, the transferability of our results to other countries
and health care systems may be limited. Finally, physician
engagement is an important factor in the adoption of telehealth
into routine care delivery, but it represents only one side of the
coin. The patient perspective and TM willingness represent the
other side that needs to be investigated as a priority.

Regarding the statistical analysis, we used a Bayesian approach
to conduct the secondary analysis of the aforementioned survey.
A practical limitation of the Bayesian approach is that it requires
the specification of prior distributions both on the parameters
of each model and on the distribution of the models themselves.
Because we had no a priori assumption, we used weakly
informative priors. Choosing another prior distribution may
have had substantial influence on the outcome [47,48].
Regarding the variable and model selections, a 3-step approach
was used. First, all the individual variables associated (positively
or negatively) with the use of or TM willingness in the Bayesian
univariate analysis were selected based on the ROPE percentage
(ROPE%≤5). Choosing a different ROPE percentage threshold
may have yielded different results. Then, we performed a
conservative selection based on the VIF (VIF≤2.5) to deal with

potential variable multicollinearity. Finally, we used the
remaining variables with BMA for model selection and
identification of determinants. BMA was chosen in particular
because it reduces overconfidence and is relatively robust
against model misspecification [47,49-51]. Markov chain Monte
Carlo was used to deal with the intractable computational
challenge of BMA that comes from the candidate model
enumeration [52].

Conclusions
TM use is intertwined with health care professionals' knowledge
of TM. Limited knowledge restricts the implementation of TM
in rheumatology care. Dedicated education courses could
provide the necessary knowledge and improve TM uptake.
These courses need to reflect on the multidimensionality of
knowledge barriers by addressing the economic, organizational,
and behavioral framework conditions of TM implementation.

TM willingness is associated with age and practice location,
and incentive programs for advanced physicians practicing in
rural areas have the potential to increase the implementation of
TM in standard care.
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