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ORIGINAL ARTICLE

Using e-Health in the physical therapeutic care process for patients with
temporomandibular disorders: a qualitative study on the perspective of physical
therapists and patients

Hedwig A. van der Meera,b,c,d,e , Leonie de Pijperf, Thijs van Bruxvoortg, Corine M. Visschera ,
Maria W. G. Nijhuis-van der Sandend , Raoul H. H. Engelbertc,e and Caroline M. Speksnijderb

aDepartment of Orofacial Pain and Dysfunction, Academic Centre for Dentistry Amsterdam (ACTA), University of Amsterdam and VU University
Amsterdam, Amsterdam, The Netherlands; bDepartment of Oral-Maxillofacial Surgery and Special Dental Care, University Medical Center
Utrecht, Utrecht University, Utrecht, The Netherlands; cEducation of Physiotherapy, Faculty of Health, Amsterdam University of Applied
Sciences, Amsterdam, The Netherlands; dResearch Institute for Health Sciences, IQ healthcare, Radboud University Medical Center, Nijmegen,
The Netherlands; eDepartment of Rehabilitation, Amsterdam University Medical Centers (AUMC), University of Amsterdam, Amsterdam,
Amsterdam Movement Sciences, The Netherlands; fKerngezond Fysiotherapie, Mijdrecht, The Netherlands; gPopulation Health Management,
Philips, Ede, The Netherlands

ABSTRACT
Background: Treatment of temporomandibular disorder (TMD) currently consists of a combination of
noninvasive therapies and may be supported by e-Health. It is, however, unclear if physical therapists and
patients are positive towards the use of e-Health.
Purpose: To assess the needs, facilitators and barriers of the use of an e-Health application from the per-
spective of both orofacial physical therapists and patients with TMD.
Methods: A descriptive qualitative study was performed. Eleven physical therapists and nine patients
with TMD were interviewed using a topic guide. Thematic analysis was applied, and findings were
ordered according to four themes: acceptance of e-Health, expected utility, usability and convenience.
Results: Physical therapists identified the need for e-Health as a supporting application to send question-
naires, animated exercises and evaluation tools. Key facilitators for both physical therapists and patients
for implementing e-Health included the increase in self-efficacy, support of data collection and personal-
ization of the application. Key barriers are the increase of screen time, the loss of personal contact, not
up-to-date information and poor design of the application.
Conclusions: Physical therapists and patients with TMD are positive towards the use of e-Health, in a
blended form with the usual rehabilitation care process for TMD complaints.

� IMPLICATIONS FOR REHABILITATION
� The rehabilitation process of temporomandibular complaints may be supported by the use of e-

Health applications.
� Physical therapists and patients with temporomandibular disorders are positive towards the use of e-

Health as an addition to the usual care.
� Especially during the treatment process, there is a need for clear animated videos and reminders for

the patients.
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Introduction

Up to 15% of the adult population reports pain in the temporo-
mandibular region [1,2]. The cause of TMD is a combination of
musculoskeletal and biopsychosocial factors [3–5]. Known risk fac-
tors for TMD pain are parafunctional habits, trauma, emotional
distress, joint laxity, comorbidity of rheumatic and musculoskeletal
disorders, and a poor general health and unhealthy lifestyle [6,7].
TMD can have an extensive impact on quality of life and can lead
to work impairment [7,8].

Currently, TMD treatment consists of a combination of nonin-
vasive therapies including physical therapy and splint therapy
[2,9]. The American Association for Dental Research (AADR) rec-
ommends additional home-based care programs to TMD treat-
ment to educate patients about their illness and how to manage
their complaints [10]. Such home-based programs can be deliv-
ered through e-Health, which may facilitate the diagnostic pro-
cess, intervention and follow-up evaluations [11]. E-Health can be
described as the application of information and communication
technologies across the wide range of activities that are
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performed in healthcare [11]. Other common terms for e-Health
are “telehealth,” “telemedicine” or “mobile health” [12]. E-Health
can be used as a way to monitor health, communication between
patient and healthcare provider and collection of health data [13].
E-Health interventions can substitute or complement traditional
face-to-face healthcare delivery [14]. Hence, the potential of e-
Health for TMD management is considerable. However, a major
issue in e-Health is adherence; just half of the patients fully
adhere to e-Health (i.e., observed usage of e-Health compared to
the intended usage) [15], which reduces treatment effectiveness.
The design of e-Health applications is important for better adher-
ence [15,16]. Furthermore, a lack of acceptance of e-Health by
healthcare providers such as physical therapists is a barrier in the
implementation of e-Health [17]. For new e-Health initiatives to
be successful, it is important to investigate the opportunities and
challenges in TMD management.

TMD management is often multidisciplinary, in which a special-
ized physical therapist plays an important role next to a special-
ized physician or dentist who determines the medical diagnosis
[18]. In the field of oral and maxillofacial surgery, e-Health has
already been welcomed to decrease waiting time to see special-
ists and to provide information and education before and after
surgery [19]. From this field, promising results are presented with
regard to patients receiving the correct treatment and cost reduc-
tion [19,20]. However, it is unknown whether this type of e-Health
is effective for patients with TMD who are seen by orofacial phys-
ical therapists (OPTs). Additionally, it is unknown whether OPTs
would even recommend e-Health to this population.

Therefore, the aim of this study was to assess the needs, facili-
tators and barriers of an e-Health application included in the
healthcare process of patients with TMD, from the perspective of
both OPTs and patients with TMD.

Methods

This study has been performed and written according to the
Standards for Reporting Qualitative Research (SRQR) [21]. The fun-
ders played no role in the design, conduct, or reporting of
this study.

Qualitative approach and research paradigm

A descriptive qualitative study design was applied, using open
interviews to obtain an in-depth understanding of the perception
on the needs, facilitators and barriers with regard to e-Health in
the healthcare process of patients with TMD [22].

Participants and sampling

OPTs were recruited through the registry of the Dutch Society for
Orofacial Physical Therapy (NVOF) and individually interviewed in
their clinical practice. Interviews were administered between
March 2016 and May 2016. Inclusion criteria were: 1) having over
three years of working experience as an OPT with minimal a MSc
graduation and 2) seeing at least eight patients with TMD
per week.

The participating OPTs recruited patients with TMD for the
study. When there was no referral from a doctor or dentist,
the OPTs screened for the presence of a possible TMD based on
the history and physical examination of the patient. Pain in the
masticatory system which was aggravated by function or palpation
was an indication for a painful TMD, whereas clicking or locking of
the joint during function was an indication for a functional TMD.

The diagnoses were not confirmed by a dentist or other physician.
The individual interviews with the patients were administered
between December 2018 and February 2019. Inclusion criteria for
patients were: 1) receiving or have received treatment for their
TMD (at least three sessions) and 2) being over 18 years of age.

Participants were recruited until saturation was achieved,
which was when no new information would be identified from
the last two interviews and expected to occur between six and
twelve interviews [23,24]. The study was approved by the ethics
committee of the University Medical Center Utrecht (OPTs: 15-
728/C; patients: 18-703/C). All participants signed informed con-
sent form before the interview.

Interviews

Open face-to-face interviews were conducted with OPTs and
patients using pre-defined topic guides (Supplementary Appendix
1). These topic guides were open to changes when interviews
identified new information. All participants were asked about the
current situation of TMD management and their experiences, fol-
lowed by questions about possibilities of using e-Health. The
needs, facilitators and barriers were identified through questions
like “If e-Health was available, what would make you want to use
it and why?” and “What would you need of such an e-Health
application?”.

Four members of the research team (TvB, HvdM, LdP and CMS)
were actively involved in collecting and processing data. The
interviews with OPTs were conducted by TvB, a master’s student
of clinical health sciences and a graduated physical therapist. The
interviews with the patients were conducted by LdP, a master’s
student of musculoskeletal physical therapy and a graduated
physical therapist. Both were trained by HvdM, a PhD-student and
OPT who received training on qualitative research methods. The
topic guide for the OPT interviews was created by TvB and HvdM,
the topic guide for the patients by LdP and HvdM
(Supplementary Appendix 1), both were validated by CMS who is
a senior researcher and OPT. Patients were interviewed at a loca-
tion of their choice. There were no prior relationships between
the researchers and participants.

Data analysis

Interviews lasted between 30 and 45 min and were recorded. The
audio files were transcribed verbatim. Anonymized transcripts
were imported in the computer program Atlas.ti version 8 for win-
dows (ATLAS.ti Scientific Software Development GmbH) [25].

Data analysis was performed by two researchers independently
(TvB and HvdM for the OPTs, LdP and HvdM for patients) and
compared after the third and last interview. Data were analysed
with a thematic analysis approach [22]. The transcribed interviews
were read closely to identify important quotes, to label codes to
the data and to generate themes [22]. The identified themes
related to needs for e-Health were structured according to the
physiotherapeutic care process: diagnostic process, treatment and
evaluation. For the facilitators and barriers, categories were identi-
fied from codes, which were then structured into themes accord-
ing to a recent systematic review: 1) acceptance of e-Health, 2)
expected utility, 3) usability and 4) convenience [26]. The flow of
data analysis is depicted in Figure 1. Quotes from the interviews
were used to support the themes. All quotes provided in the art-
icle were translated into English by HvdM. Quotes by OPTs are
marked with OPTnumber and quotes by patients are marked as
Ptnumber. For every OPT it was indicated if their work experience
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in the field of TMD was higher than average (þ sign behind the
OPTnumber) or lower than average (� sign), as described in
Table 1. For every patient, the signs indicated if their age was
above (þ) or below (�) average as described in Table 2.

Results

Study population characteristics

A total of 11 OPTs participated in the study. The mean age of
OPTs was 43.1 years and the majority was female (Table 1). Ten
OPTs worked, full or in part, in a primary care setting. Mean work
experience among participants was 21.6 years and mean work
experience specifically for TMD was 13.2 years. For patient partici-
pants (Table 2), saturation was reached after 9 interviews. The
mean age of the patients was 48 years and the majority was
female. Five patients had completed their therapy and the major-
ity (78%) went to the OPT because of TMD pain.

Needs and opportunities of e-Health in the current
TMD-treatment

OPTs were asked to describe the current situation of care for TMD
patients and what they believe the value of an OPT is in this care
process (Figure 2). The themes support, efficiency, personal
aspects and finances (Figure 2) described the needs for e-Health
and are ordered in each step of the care process.

Diagnostic process

The diagnostic process is seen as important to understand which
factors play a role in origination and preservation of complaints
and which factors can be influenced by the OPT. During the diag-
nostic process, in-depth conversations with the patient are per-
ceived as the basis for formulation of patient-tailored goals. “A
patient tells you their diagnosis” (OPT09 �). To support the care
process, questionnaires could be sent before the intake assess-
ment, though for efficiency it is important these questionnaires
are directly interpretable.

TMD-treatment

The treatment process is based on the diagnosis, complaints and
patient preferences (personal aspects). Counseling is therefore per-
ceived as a crucial aspect of treatment and is applied throughout
the entire treatment process. Additionally, exercises, habit reversal
and hands-on therapies are applied. All therapies aim at creating
awareness of the patient, increase self-efficacy and responsibility

Table 1. Characteristics of the Orofacial Physical therapists (N ¼ 11).

Characteristics OPT participants (N ¼ 11)

Age in years, mean (range) 43.1 (28–63)
Female, n (%) 7 (63.6)
Work experience in years, mean (range) 21.6 (7–40)
Work experience with TMD in years, mean (range) 13.2 (2–30)
Primary care setting, n (%) 10 (90.9)
Secondary/tertiary care setting, n (%) 4 (36.4)

OPT: orofacial physical therapist; n: number.

Table 2. Characteristics of the patient population (N ¼ 9).

Characteristic Patient participants (N ¼ 9)

Female, n (%) 8 (89)
Age in years, mean (range) 48 (27–68)
Finished treatment, n (%) 5 (56)
Reference to the OPT

Direct access physical therapy, n (%) 1 (11)
General practitioner, n (%) 3 (33)
Dentist, n (%) 5 (55)
Specialist, n (%) 1 (11)

Treatment setting
Primary care setting, n (%) 7 (78)
Secondary/tertiary care setting, n (%) 2 (22)

TMD diagnosis
Myogenic, n (%) 4 (44)
Arthrogenic, n (%) 1 (11)
Myogenic and arthrogenic, n (%) 3 (33)
Surgery, n (%) 1 (11)

Symptoms
Headache, n (%) 2 (22)
Facial pain, n (%) 5 (55)
Jaw pain, n (%) 7 (78)
Ear pain, n (%) 3 (33)
Pain in the neck/shoulder area, n (%) 2 (22)
Tooth pain, n (%) 1 (11)
Limited mouth opening, n (%) 4 (44)
Trouble eating, n (%) 4 (44)

Figure 1. Method flow of data analysis.
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of the patient in their own recovery and apply self-management
strategies. Vis a vis counseling is seen as essential: “But I do think
that if you do not explain things, you do miss a part of the
treatment” (OPT02 �). E-Health could support the treatment pro-
cess through extra information, exercise videos and reminders for
exercise but not displace personal contact.

Evaluation

It was emphasized that evaluations are important within the
therapeutic process to see how patients do, if they understood
the exercises and information that they were given and to
reassure them. If the patient is doing well, the final evaluation is
often done by phone. “Well, what I often do with regard to home
exercises is to verify that another time to see if it is all going well
and eventually, I do see evaluations as treatment as well” (OPT05
�). There is an opportunity for e-Health to support this feature,
but this would need to get recognized as treatment and be reim-
bursed as such (finance).

Overall value of the OPT

The overall value of an OPT within the care process for patients
with TMD lies in personal contact. Personal contact between OPT
and patient is regarded needed to achieve treatment goals of
awareness, responsibility and self-management. Using both phys-
ical touch and conversing with patients is seen as important for
success. Information can be put in the right context for patients
and OPTs can get more in-depth information when they see
patients face-to-face. “I do think that, that is where the strength
of the OPT lies, especially in the synchronization between touch-
ing and talking” (OPT06 �).

Facilitators and barriers for e-Health: Perspective of OPTs

The facilitators and barriers are described according to the struc-
ture of the interviews around these themes: 1) acceptance of e-
Health: this includes participants’ opinion of and experience with
e-Health in general; 2) expected utility: which summarizes the par-
ticipants’ expectations of rewards and costs; 3) usability: a wide-
spread term, including description of content of e-Health that
participants find useable; and 4) convenience: which focusses on
direct interaction with technology [26]. The categories and
themes are depicted in Table 3.

Acceptance of e-Health

Identified facilitators were familiarity with e-Health and going
with natural changes (i.e., technology is becoming more inte-
grated in society including health care). Some OPTs either devel-
oped e-Health initiatives for professional use or tested and
evaluated e-Health in their line of work. For example, the NVOF
used to have a mobile application for patients to find OPTs
throughout the Netherlands and to view videos of exercises
which was recommended to their patients by some OPTs. The
majority of the OPTs stood positive towards technology to sup-
port or improve current healthcare and believed that e-Health will
become a part of healthcare. Some OPTs believed the rise of tech-
nology in healthcare is unavoidable. “The way you will work and
the way you will give information to the patients and counsel
people. Changes are coming, I am sure of that.” (OPT03 þ)

A barrier for acceptance of e-Health the OPTs identified the
technical skills needed for e-Health. For some the use of devices
or online services is not natural yet: “But I have to automate
myself more for digital things.” (OPT01 �) This was perceived as a
barrier for efficiency, which was identified as in the health
care process.

Figure 2. Key points of the physical therapeutic process of TMD patients and the needs and possibilities for e-Health according to OPTs.
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Expected utility of e-Health

Regarding expected utility of e-Health, the following facilitators
were identified: prevention, self-efficacy, motivation, insight in
treatment process and reliable information processing. e-Health
could be helpful as prevention for re-occurring complaints and to
decrease treatment frequency and needs. OPTs felt this may lead
to an increase in self-efficacy and awareness in patients regarding
the management of their complaints. “I think it [e-Health] can
help in the actively involved role of the patient” (OPT09 �). The
positive effects would then mostly be seen in the support of the
treatment process.

The barriers identified were time investment of the OPT and
losing personal contact during the TMD care process as major
concern . “We, of course, never want to lose the essence of our
business, and I think that, that is that you also have physical con-
tact” (OPT09 �).

Usability

Key facilitators regarding usability were compatibility with TMD
treatment, reminder functionality, information distribution and
moment of use. OPTs mentioned that e-Health is suitable for
treatment of TMD. Push notifications and reminders were seen as
possibly useful. “When you can, for example, send a signal to
your phone to sometimes get a stimulant of ‘oh, what am I
doing?’ ” (OPT11 þ). A timeline or chart to see the progress and
goals of the patients was seen as beneficial. Additionally, OPTs
were open to a communication source with patients and pre-
ferred short messages or a video-chat.

The main barrier reported for usability was regarding the edu-
cational content. If the content of an e-Health application was not
up-to-date, this could lead to misinformation of the patients.

Convenience

Facilitators for OPTs in using the e-Health application were the
availability of an application or website, having a clear menu, hav-
ing animated exercises and for e-Health to be adjustable and per-
sonalized to the patient. Currently most OPTs provide exercises
on paper and they see great opportunities in animated videos of

exercises, as long as they are of high quality. “At that way [videos]
it is just to create an even better picture of the exercises” (OPT02
�). Poor design of the application or having to pay a dispropor-
tionate amount of money for the application, were identified bar-
riers. “I think well-working websites is a must, actually. [ … ] It is
hard to get to and if you want to show your patient something, it
is never easy. So that is why I have so much of my own informa-
tion and things, but I would think it would be great [if the web-
site was better designed].” (OPT06 �).

Facilitators and barriers for e-Health: Perspective of patients
with TMD

The same themes were used as for the OPTs to cluster the facilita-
tors and barriers for patients (Table 3). The needs identified by
the patients were affiliated to the themes of the perspective on
e-Health.

Acceptance of e-Health

The key facilitator for patients to accept e-Health was being famil-
iar with e-Health already. Some patients already use simple apps
for their health like a pedometer-app.

Key barriers were the lack of technical skills of the patient and
screen time. Some patients did not think highly of their technical
skills. “I am not really the one to look things up online.” (Pt01 þ).
Most of them were positive: “I think it [e-Health] could work,
especially with the jaw, because most work is done when you are
not with your physical therapist” (Pt04 �).

Expected utility

Prevention, self-efficacy, motivation, insight in the process and
reliable information processing were mentioned as facilitators.
Patients were positive towards the use of e-Health as they felt it
could be helpful to prevent re-occurring complaints and decrease
treatment frequency and needs. “I think it [e-Health] can be very
cost-effective for health care, especially for jaw complaints. You
can see your OPT less often because you already have your tools
with you. I think it’s a very good idea” (Pt04 �). E-Health could
provide motivational support, give insight in the progress of the

Table 3. Model of the main themes including the key facilitators and barriers according to orofacial physical therapists and patients for the use of e-Health.

Key facilitators Key barriers

OPT Pt OPT Pt
Familiar with e-Health X X Acceptance of e-Health X X Technical skills
Going with natural changes X X Downsizing screen time

Prevention X X Expected utility X X Time investment OPT
Self-efficacy X X X Changes treatment
Motivational X X X X Losing personal contact
Insight in process X X X Fixation
Reliable information processing X

Fits TMD treatment X X Usability X Exercises easy/online
Reminder X X X Not part of treatment
Information distribution X X X No need for additional information
Moment of use X X X Content not ready/up-to-date
Timeline (following progress) X

Available app and website X X Convenience X X Costs
Clear menu X X X Advertising
Animated exercises X X X Social Media
Adjustable X X X X Poor design or technology
Personal X X X Complex profile

OPT: Orofacial Physical therapist; Pt: patient; TMD: temporomandibular disorder. The X marks if the theme was identified in interviews with OPTs or in interviews
with patients, or both.
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patient, and provide reliable information to the OPT about com-
plaints patients may have. Moreover, information about OPTs can
also be provided. Barriers identified by the patients were time
investment of the OPT, changes in treatment, losing personal con-
tact and fixation on complaints. Patients were concerned about
the loss of personal contact between the OPT and patient. “I like
the contact, not just exercises but also the chats, just how you
are and give feedback” (Pt08 þ). Additionally, patients were con-
cerned that including e-Health would change their treatment and
might create too much fixation on the complaints. “[ … ] then you
are just too preoccupied with it.” (Pt09 �).

Usability

The identified facilitators were the compatibility with the TMD
treatment, reminder function, information distribution, moment of
use and following progress. Patients believed that e-Health is suit-
able for treatment since exercises for TMD are suitable to their
daily routine and can be done anywhere. “You can grab your
phone anywhere, in an instant, if you’re somewhere in the wait-
ing room and you think, how was it again, then you can just grab
it! You can always do those jaw exercises on the bus or train,
because almost no one ever notices” (Pt02 þ). An often-men-
tioned feature of an e-Health application was being able to
receive reminders to do exercises. Patients who had to change
their parafunctional behaviour, had trouble to detect and minim-
ize these habits, therefore there is a great need of a reminder:
“And for myself, yes if I notice, I stop it [parafunctional behaviour]
right away. But it is very hard to notice that” (Pt05 �). Besides
reminders, another facilitator would be a timeline or chart to see
the progress and goals of the patients. A chat function was men-
tioned, but the patients concluded a “Frequently Asked Question”
section may be sufficient.

Patients identified the following usability barriers: exercise diffi-
culty, separate treatments, and the need for information. When
exercises would be deemed too easy and therefore not require
support by an app or video, or exercises can be found online (for
example on YouTube), patients did not see additional value in an
e-Health application. Some also stated that they did not need
extra information, as they receive all information they need from
their OPT.

Convenience/accessibility

Facilitators for patients were the availability of the application or
website, having a clear menu, having animated exercises and for
the app to be adjustable and personalized to the patient.
According to patients, an application should be part of treatment
and needs guiding, like blended care. For example, feedback of
the therapist is needed to control implementation of the exer-
cises. Animated exercises in an application would help. “If you
have an app for people who have received treatment then it
might be convenient if they have their personalized exercises on
it.” (Pt02 þ)

Barriers were costs, advertising, social media, poor design or
technology and making a complex profile. If an e-Health applica-
tion would include advertising, having to create a complex profile
or attaching it to a social media platform, this would be a barrier
for patients to use the application. A poor design of the applica-
tion or having to pay a disproportionate amount of money for
the application, would prevent patients from using the e-Health
application as well. “[ … ] because I already pay for the physio
actually. Then work is taken away again through the app, then I

do not think I have to pay for it. Yes, they are just service tasks,
they have to organize something else for that. No, I would not
pay for that.” (Pt06 þ)

Discussion

The key findings of this study are that e-Health would be accepted
by OPTs and TMD patients when it is used in a blended form to
complement the usual TMD-treatment. The need for blended care
is because the greatest value of an OPT was identified to be the
personal contact between OPTs and patients. The personal contact
helped the patients achieve their goals and receive the right infor-
mation about their complaints. This personal contact was important
throughout the entire care process, from history, diagnostics and
treatment. Both OPTs and patients did see opportunities for e-
Health within the current TMD care process for additional informa-
tion, support for exercises, up-to-date information and reminders
and feedback to realize behavioural change.

Common facilitators for people to use e-Health are clarity of
information, speed of the system, compatibility with one’s existing
routine, presence of reminders and receiving feedback [26,27].
This was comparable in the current study, where the OPTs were
most focused on the clarity of information and the patients on
the system and how to use it. TMD-treatment goals consist of
increasing self-management and self-efficacy [2], and both OPTs
and patients believe e-Health can facilitate this process. This was
also found in patients with chronic obstructive pulmonary disease,
where an e-Health application for the management of exacerba-
tions was studied [28]. This supports the needs identified in the
current study, where OPTs stated that e-Health could help with
the support and efficiency of the diagnostic process as well as
treatment process, when the application was person-centred and
made use of the identified facilitators.

Poor design or technology of an e-Health application was not
only mentioned as a barrier in the current study, but was also one
of the main barriers found in a systematic review [26]. Additionally,
financial costs were a common barrier throughout several popula-
tions [26], including the one from the current study. OPTs wanted
to receive financial reimbursement (which was also identified as a
need), but patients were not willing to pay for the use of an appli-
cation. At this moment not all health insurance companies reim-
burse the use of e-Health, but this could facilitate the
implementation of e-Health. The lack of personal contact was the
main barrier for OPTs as well as the TMD patients. In the current
study, personal contact was considered the biggest value of an
OPT in the care process of TMD patients. The option of blended e-
Health was perceived as the optimal solution, where e-Health can
support certain factors of the TMD-care process. Blended care was
also identified as an optimal solution for patients with osteoarth-
ritis, which was just as effective as usual physical therapy [29,30]. In
patients with headache, there are tools available for screening and
monitoring complaints, which could also be used for blended care
[31]. None of the above mentioned studies describe the need for
personal contact and how the lack of that may influence the com-
mitment and effectiveness of an e-Health application. Therefore,
this needs to be studied in patients with TMD specifically.

Strengths and limitations

A major strength in the current study is having the perspective of
both OPTs and patients, which helps to paint the full picture of
when an e-Health application would or would not be used in the
TMD care process.
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There are some limitations of the current study that need to
be considered. Firstly, as saturation was reached after 9 interviews
in patients and 11 interviews in OPTs, this may suggest that the
interviews did not go in-depth enough in the perspectives of the
OPTs and patients. However, sample sizes of this size are common
in qualitative research [24,28] and the findings of the current
study were comparable to findings of a large systematic review
[26]. A second limitation is the fact that the OPTs recruited
patients to participate in the study, which may have introduced
selection bias. Another limitation could be that the interviews
were executed by different people, which may have led to some
differences in the way of interviewing. By using a pre-set topic
guide (Supplementary Appendix 1), the main topics were covered
and the analysis phase confirmed this. Lastly, due to the qualita-
tive research design there are no objectively verifiable results
available that can be generalised [32]. Even though quantifying
the perspective on something that has not happened yet cannot
easily be done, when addressing the experience of an e-Health
application in use quantitative data should be collected to
increase transparency and external validity.

We concluded that an e-Health application would have added
value if barriers and facilitators are taken into account. As there
already are e-Health initiatives available, these can be used as start-
ing point to suit the needs of the TMD care process, for instance
by adding videos of specific TMD exercises [33]. At least one study
described the use of telemedicine for TMD patients. This system
shortened waiting time supported diagnostics [20], however, this
system did not have all needed elements as the participants from
the current study have described in order to use the e-Health
application. Therefore, future research needs to focus on develop-
ing an e-Health application for TMD patients that fulfils all facilitat-
ing criteria for optimal use. When such an e-Health application is
available, the effectiveness should be studied while taking patient
satisfaction into consideration. Additionally, as TMD management is
preferred to be multidisciplinary [18], future studies should consider
the perspective of the specialized dentist or physician towards e-
Health in this population as well. Perhaps an integrated e-Health
application to not only improve communication with the patient,
but also interdisciplinary communication could be benefit [34,35].

Another factor to consider before implementing e-Health in
the physical therapeutic TMD care, is the experience of the phys-
ical therapist. In the current study, patients have had minimally
three sessions of physical therapy and all included therapists are
well trained in the field of orofacial complaints including TMD
[36]. It is uncertain, however, if the perspectives found in the cur-
rent study are similar to patients who have not received minim-
ally three sessions, or to physical therapists with a lesser extent of
training. Therefore, this design should be replicated in other
countries to ensure the validity of the findings.

In conclusion, OPTs and TMD patients are positive towards the
use of blended e-Health in the health care process of the TMD
complaints, complementary to the usual care. An e-Health appli-
cation should be easy to use, accessible and contain information
about the TMD complaints and animated exercises. Because there
is a strong need for personal contact for both OPTs and patients,
e-Health should be part of a blended care system rather than
replacing physical therapy.
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