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ORGINAL RESESRCH

The additional value of e-Health for patients with a temporomandibular disorder:  
a mixed methods study on the perspectives of orofacial physical therapists and patients 

Hedwig A. van der Meera,b,c,d,e , Annet Doomenf,g, Corine M. Visscherb , Raoul H. H. Engelbertc,d ,  
Maria W. G. Nijhuis-van der Sandene and Caroline M. Speksnijdera 

aUniversity Medical Center Utrecht, Department of Oral-Maxillofacial Surgery and Special Dental Care, Utrecht University, Utrecht, The 
Netherlands; bDepartment of Orofacial Pain and Disfunction, Academic Centre for Dentistry Amsterdam (ACTA), University of Amsterdam and 
Vrije Universiteit (VU) University Amsterdam, Amsterdam, The Netherlands; cCenter of Expertise Urban Vitality, Faculty of Health, Amsterdam 
University of Applied Sciences, Amsterdam, The Netherlands; dDepartment of Rehabilitation, Amsterdam, Amsterdam Movement Sciences, 
Amsterdam University Medical Centers, Location Meibergdreef 9, The Netherlands; eRadboud University Medical Center, Research Institute for 
Health Sciences, IQ Healthcare, Nijmegen, The Netherlands; fPhysiotherapy Private Practice ‘De Molen’, Houten, The Netherlands; gInstitute of 
Movement Studies, HU University of Applied Sciences, Utrecht, The Netherlands    

ABSTRACT  
Purpose: To assess the experience and perceived added value of an e-Health application during the 
physical therapy treatment of patients with temporomandibular disorders (TMD). 
Materials and methods: A mixed-methods study including semi-structured interviews was performed with 
orofacial physical therapists (OPTs) and with TMD patients regarding their experience using an e-Health 
application, Physitrack. The modified telemedicine satisfaction and usefulness questionnaire and pain inten-
sity score before and after treatment were collected from the patients. 
Results: Ten OPTs, of which nine actively used Physitrack, described that the e-Health application can 
help to provide personalised care to patients with TMD, due to the satisfying content, user-friendliness, 
accessibility, efficiency, and ability to motivate patients. Ten patients, of which nine ended up using 
Physitrack, felt that shared decision-making was very important. These patients were positive towards the 
application as it was clear, convenient, and efficient, it helped with reassurance and adherence to the 
exercises and overall increased self-efficacy. This was mostly built on their experience with exercise vid-
eos, as this feature was most used. None of the OPTs or patients used all features of Physitrack. The over-
all satisfaction of Physitrack based on the telemedicine satisfaction and usefulness questionnaire (TSUQ) 
was 20.5 ± 4.0 and all patients (100%) showed a clinically relevant reduction of TMD pain (more than 2 
points and minimally 30% difference). 
Conclusion: OPTs and patients with TMD shared the idea that exercise videos are of added value on top 
of usual physical therapy care for TMD complaints, which could be delivered through e-Health.    

� IMPLICATIONS FOR REHABILITATION 
� Physical therapists and patients with temporomandibular disorders do not use all features of the e-Health 

application Physitrack in a clinical setting. 
� Exercise videos were the most often used feature and seen as most valuable by physical therapists 

and patients. 
� Based on a small number of participants, e-Health applications such as Physitrack may be perceived 

as a valuable addition to the usual care, though this would need verification by a study designed to 
evaluate the therapeutic effect (e.g., a randomised clinical trial). 
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Introduction 

As the coronavirus disease (COVID-19) pandemic settled in the 
world, many countries experienced one, or multiple, enforced 
lockdowns. Some patients could still see a physical therapist (PT) 
if they had an emergency, but most practices were closed for 
business [1]. Some practices, however, decided to switch to online 
therapy and implement e-Health [1,2]. 

E-Health can be defined as ’the delivery of personalised health 
care at a distance through the use of technology (i.e., computers, 
mobile phones or satellite communications) [3,4]. Also before 

COVID-19, e-Health was increasingly more relevant and applied in 
physical therapeutic health care [5–8]. Even though there is some 
evidence that videoconferencing for patients with musculoskeletal 
disorders shows positive effects [9], high-quality evidence for the 
effectiveness of e-Health is limited and inconsistent at best [3]. 
Furthermore, it can be assumed that patients and PTs are scep-
tical about implementing e-Health [10,11]. 

Facilitators to use e-Health are familiar with and have 
adequate digital skills of the end users, perceived usefulness and 
utility, clarity of information, convenience, and the intrinsic 
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motivation of the end user [11,12]. In a recent study, the facilita-
tors and barriers to the use of e-Health were explored in patients 
with a temporomandibular disorder (TMD) and specialised, orofa-
cial physical therapists (OPTs) [13]. TMDs are health conditions 
involving the temporomandibular joint, the masticatory muscles 
and surrounding structures [14], and they are often treated with a 
combination of hands-on (i.e., massage, stretching, and mobiliza-
tion) and hands-off (i.e., exercises, counselling) interventions 
[14–16]. The main barrier identified for using e-Health in the phys-
ical therapeutic care for TMD was the lack of personal (physical) 
contact [13]. Both patients with TMD and OPTs stated that they 
were positive about the use of e-Health in a blended manner, 
especially in regards to home exercises [13,17]. 

One of the available e-Health platforms that can be used for 
physical therapy and TMD complaints, is Physitrack (Physitrack 
Limited, London, UK) [18]. Physitrack is an online platform that 
can be accessed through a web page, or through an application 
on a mobile phone or tablet (PhysiApp). Physitrack has multiple 
features that can be used: video calls as an online consult, exer-
cise programs including videos, instructions, a reminder function, 
questionnaires including pain intensity score, and a chat function 
between patient and OPT [18]. Therapists can decide with their 
patients which features they would like to use for their patients 
and fit the Physitrack into their therapy programs. 

Previous studies have shown high adherence rates to 
Physitrack in different patient populations, like patients with a 
musculoskeletal condition, or patients after an esophagectomy 
[19,20]. However, no research has been done on patients with 
TMD. Additionally, it is unknown how patients with TMD and their 
OPTs experience the use of e-Health, and if the additional value is 
perceived compared to the usual physical therapeutic TMD care. 
If patients and health care providers do not expect or perceive an 
additional value of an e-Health application, they are less likely to 
implement it successfully and in that case determining effective-
ness will not be useful [21,22]. Hence, describing experiences and 
perceived additional value of both patients and OPTs could help 
implementation and future research. Therefore, the aim of this 
study is to assess the experience and perceived additional value 
of e-Health, using the Physitrack application, during the physical 
therapy treatment for patients with TMD. 

Methods 

This manuscript is structured according to the ‘Good Reporting of 
a Mixed Methods Study’ (GRAMMS) [23]. For the qualitative part, 
the Standards for Reporting Qualitative Research (SRQR) are fol-
lowed [24]. The funders of this study and Physitrack played no 
role in the design, conduct, or reporting of this study. 

Study design 

A concurrent triangulation mixed methods design was used 
[25,26]. Here, qualitative and quantitative data were collected 
from the same population to identify similarities and differences 
between outcomes sampled in the two methods, and to then pre-
sent the overall findings. Because the implementation of new 
interventions, such as e-Health, is not only reliant on effectiveness 
but also on the perceived additional value, a mixed methods 
design is most appropriate to explore these aspects [27,28]. In the 
current study the focus was on the perceived added value of 
both OPTs and patients. During the qualitative data analysis, the 
experience of using Physitrack and the following perceived add-
itional value were discussed during interviews. Furthermore, a 

questionnaire regarding user satisfaction was given to the 
patients for the quantitative data before the interview took place. 
This quantitative data together with data collected on used fea-
tures of the e-Health program were used as background informa-
tion to put the qualitative findings into context. The data sources 
and research questions are depicted in Figure 1. 

Study population 

For OPTs convenience sampling was applied as OPTs were 
recruited through previous study participation [13], a mailing list 
of the Dutch Society for Orofacial Physical Therapy and LinkedIn. 
There are approximately 180 OPTs in the Netherlands (gender dis-
tribution 50:50 female:male), of which half of them are estimated 
to have a master’s degree in the specialisation of Orofacial 
Physical Therapy. To be included, OPTs needed to have a master’s 
degree in the specialisation of Orofacial Physical Therapy, and 
they needed to have a membership to Physitrack. In the 
Netherlands, Physitrack is one of the most used e-Health applica-
tions within physical therapy practices [18]. OPTs were excluded if 
they worked less than one day a week with orofacial 
pain patients. 

For the patients with TMD, snowball sampling was applied, as 
they were invited by their OPT to participate in this study. 
Inclusion criteria were: 1) TMD complaint; 2) aged 18 years or 
older; 3) having had minimally two treatment sessions (face-to- 
face or online) with their OPT; 4) no serious underlying conditions 
for the TMD complaints; and 5) being able to communicate in 
Dutch or English. If the patient was referred to the OPT by a den-
tist or medical doctor, the information regarding TMD diagnosis 
and absence of serious underlying pathology was extracted from 
the referral. In some cases, the patient came directly to the OPT 
without a referral through direct access [29], and the OPT classi-
fied the presence of a TMD based on the history and physical 
examination of the patient. Pain in the masticatory system that 
was aggravated by function or palpation was classified as myalgia 
or arthralgia, dependent on the location of the pain [30,31]. 
Clicking and locking of the joint were an indication of a disc dis-
placement [31]. All OPTs were trained in the diagnostic process of 
patients with TMD during their master’s program, using the diag-
nostic criteria for TMD (DC/TMD) and the International 
Classification of Functioning, Disability and Health (ICF) [31,32], 
comparable to a proposed diagnostic process for physical thera-
pists to use in patients with TMD [33]. 

Participants were recruited until saturation of the data was 
achieved. Saturation was achieved when no new information 
could be identified from the last two interviews and was expected 
to occur between six and twelve interviews per group [34]. The 
study was approved by the Ethics Committee of the Academic 
Centre for Dentistry Amsterdam (201972). All participants signed 
an informed consent form. 

Qualitative data collection: interviews 

Semi-structured interviews were performed with individuals using 
pre-defined topic guides, asking about experiences with physical 
therapy in general (for patients), the experience with Physitrack, 
the perceived added value of Physitrack, the reason for using 
Physitrack and future opportunities (for OPTs; see also Appendix 
1). The topic guides were developed by the research team in an 
open discussion, using information from previous research [13]. 
They were open to changes when interviews identified new 
information. 

2 H. A. VANDERMEER ET AL. 



Three members of the research team (HvdM, AD, CMS) were 
actively involved in collecting and processing the data. One mem-
ber (MN) had an advisory role regarding the topic guides. The 
OPTs were interviewed by HvdM, who is an OPT and knew all par-
ticipating OPTs personally before the interviews. The patients 
were interviewed by a master’s student of orthopaedic manual 
therapy and a graduated physical therapist (AD), who was trained 
by HvdM. AD did not have any personal relationship with the 
patients who were interviewed, but they did have knowledge of 
TMD and the physiotherapeutic methods regarding TMD treat-
ment. Before the interview started, a casual conversation was 
started to establish a comfortable environment for the partici-
pants to tell their stories, and to ensure no imbalance in the 
power relationship was felt [35]. Before the COVID-19 lockdown, 
the interviews were held at a location preferred by the partici-
pant, during the COVID-19 pandemic all interviews were done 
online in a secured environment. The interviews were recorded 
(audio and video for the online interviews with the OPTs and only 
audio for the interviews with patients). Then, the interviews were 
transcribed verbatim and imported into nVivo (QSR International 
Pty Ltd. Version 12, 2020) for further analysis. 

Quantitative data collection: characteristics and 
outcome measures 

Information from the OPTs concerned: age, gender, years of work 
experience in general, years of work experience with TMD 

patients, type of work setting, and working hours per week. From 
the patients’ files characteristics of the patients were collected: 
age, gender, TMD diagnosis, and TMD pain intensity (measured 
with the numeric pain rating scale [NPRS] ranging from 0 to 
10[36]) before and after treatment, combined with additional 
information on the treatment trajectory: number of (physical) 
treatment sessions, number of online treatment sessions, and 
applied functionalities from the Physitrack application. 

Furthermore, patients were asked to fill out a modified tele-
medicine satisfaction and usefulness questionnaire (TSUQ) as add-
itional background information which could be used for the 
triangulation of results. The TSUQ is a 30-item Likert-type ques-
tionnaire including three subscales (satisfaction e-Health, satisfac-
tion communication, and usefulness) [20,37]. For the first two 
subscales, the Likert scale ranged from 1 (‘I agree with the state-
ment’) to 5 (‘I do not agree with the statement’). The Likert scale 
for usefulness ranged from 1 (‘very useful’) to 5 (‘not useful at 
all’). The total score ranged from 30 to 150, where lower scores 
indicate higher agreement, and therefore higher satisfaction and 
usefulness [20,37]. The modified version of the TSUQ asks patients 
about their physical therapist instead of doctor or nurse, and 
refers to e-Health/Physitrack instead of ‘telemedicine’ [20]. 
Because the TSUQ was developed for patients, OPTs were not 
asked to fill out this questionnaire. Due to this, only triangulation 
between qualitative and quantitative findings could be done for 
the patients’ perspective on the additional value of Physitrack. 
The TSUQ was filled out before the interview took place. 

Figure 1. Overview of mixed-methods: data sources and research questions.  
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Qualitative analysis 

The analysis process of the interviews was done in a similar fash-
ion for the OPTs (HvdM & CMS) and the patients (AD & HvdM). 
The interviews were read, and open coding was applied to iden-
tify important aspects of the interviews using nVivo (QSR 
International Pty Ltd. Version 12, 2020). These codes were com-
pared after the third and last interview, checking if consensus 
between researchers was present. If there was no consensus, the 
researchers discussed the codes until consensus was met. Then, 
axial coding was applied to identify themes. Because this process 
was done separately for patients and OPTs as their topic guide 
was slightly different, different themes could emerge from the 
interviews. The themes were compared between patients and 
OPTs, to see if there was an overlap in certain aspects. Quotes 
from the interviews were used to support the themes and were 
translated into English by HvdM. Quotes by patients are marked 
as Ptnumber and quotes by OPTs are marked with OPTnumber. The 
themes were presented to the OPTs via e-mail, and participants 
were asked if they identified themselves with these themes, to 
increase credibility [38]. 

Quantitative analysis 

Descriptive statistics were used to describe the characteristics of 
the participants. All outcome measures related to the treatment 
(pain intensity before and after treatment, number of sessions, 
use of Physitrack) as well as the TSUQ scores were depicted using 
descriptive statistics. Clinically relevant changes in TMD pain 
intensity were determined to be more than 2 points and a minim-
ally 30% difference on the NPRS [39–41]. No further analyses were 
performed due to the small sample size available. 

Triangulation between qualitative and quantitative data 

Two types of data triangulation were applied (see Figure 1). The 
first was to compare the qualitative findings of the OPTs with the 
qualitative findings of the patients regarding the experience and 
perceived additional value of Physitrack. Furthermore, the findings 
of the quantitative data (TSUQ, pain intensity scores and features 
used) were used to put the qualitative outcomes regarding the 
additional value of Physitrack into context. When possible, the 
qualitative data of the patients were compared to the quantitative 
outcomes (TSUQ) of the patients to evaluate if the themes identi-
fied from the interviews support the findings from the quantita-
tive outcome measures and to establish if there is a convergency 
or discrepancy in findings. 

Results 

Participants’ characteristics 

Ten OPTs participated in the study (see Table 1) with a mean age 
of 34.3 years (male: 80%). All but one OPT worked in a private 
practice, of which three combined their work with working at a 
dental department or headache clinic. The mean work experience 
was 11.5 years, and the meaningful work experience specifically in 
the field of TMD was 4.6 years. Characteristics of the OPTs are 
depicted in Table 1. All OPTs had a subscription for Physitrack, 
but only nine used one or more features of Physitrack actively. Six 
OPTs recently started using Physitrack due to COVID-19. The nine 
OPTs who actively used Physitrack all used the exercise videos, 
and they all used the video conference call functionality. Other 
functionalities like tracking progress and adherence, communicat-
ing via text message and sending or receiving patient information 
were not or infrequently used (see also Table 2). OPTs did not 
offer the complete e-Health program to the patients, only features 
that the OPTs themselves used. 

Ten patients were recruited by four OPTs. The mean age was 
52.3 years, all were female, and the mean number of treatment 
sessions was 4.9. Characteristics of the patients are depicted in 
Table 3. All but one used Physitrack at least in a part of their 
treatment course. One patient was unable to install Physitrack 
and therefore didn’t use the application. Five patients were inter-
viewed before the COVID-19 pandemic and the other five were 
interviewed during the pandemic. Two patients had at least one 
online session prior to the interview (Table 2), and three other 
patients had an online consult after the interview but during their 
treatment process (Table 3). Of the nine patients using Physitrack, 
all used the exercise video feature, two had one or more video 
conference calls with their OPT and two used the reminder and 
adherence function (see also Table 2). Every patient received a 
tailored treatment plan, which included counselling on com-
plaints, aspects of daily activities, and pain education. This was 
often done during a face-to-face consult when possible. 
Furthermore, exercises were aimed at the jaw, cervical spine and/ 
or entire body (for example progressive relaxation exercise), which 
were often given using the e-Health application. When indicated, 
patients received manual therapy during the face-to-face sessions. 
All patients showed clinically relevant changes in their TMD pain 
intensity scores after treatment (more than 2 points and minimally 
30% difference [39–41]). 

Based on the research questions and topic guides, there were 
three major themes present for both OPTs and patient partici-
pants: (1) general determinants for success; (2) experience with 

Table 1. Basic characteristics of orofacial physical therapists. 

Characteristic OPT001 OPT002 OPT003 OPT004 OPT005 OPT006 OPT007 OPT008 OPT009 OPT010  

Age (years) 33 39 29 32 41 40 34 29 36 32 
Gender m m f m m m f m m m 
Work setting:           
Private practice x x x x x  x x x x 
Dental department x x         
Headache clinic        x   
Hospital      x     
Work hours per week 36 40 32 28 55 12 28 28 30 32 
Working experience (years)           
Physical therapy 9 15 8 9 19 17 12 6 12 8 
TMD specific 2 9 2 2 7 10 5 1 6 2 
Moment of starting with Physitrack           
Before COVID-19  x x  x    x  
During COVID-19 x   x  x x x  x 
Included patients y y y n y n n n n n  

TMD: temporomandibular disorder; OPT: Orofacial Physical Therapist; m: male; f: female; COVID-19: coronavirus disease 2019; y: yes; n: no.
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Physitrack; and (3) additional value of Physitrack. The sub-themes 
showed some variability between the OPTs and patients (see also 
Table 4 and Figure 2). 

Perceived factors of importance for adequate care 
The success of orofacial physical therapy in general and the suc-
cess of using Physitrack was dependent on a few different factors. 
Most OPTs described that good care was important, which for 
them meant listening to your patient and to provide personalised 
care. All OPTs stated that patients are responsible for their own 
recovery: “I teach you to help yourself” (OPT05). Most patients 
agreed with this statement, stating they understood their own 
responsibility and that mutual trust is essential. Patients felt that 
the interpersonal skills of, and communication with their OPT were 
important for success: “Well, very enthusiastic [the OPT] and that 

stimulates me as well” (Pt03). Both OPTs and patients described 
how the professionalism of the OPT was an important factor as 
well, which was also related to the trust that patients had in the 
therapy. Importantly, the OPTs and patients all felt it was import-
ant that the therapy was based on shared decision making. 
Especially in the case of applying an e-Health application like 
Physitrack, this needs to be discussed: “If I think that it is a patient 
that would want to use it, I always ask, like, ‘I have the possibility 
to also send this exercise on video’, and if I see people feel the need 
for this, then I always apply it” (OPT10). In some cases, OPTs and 
patients did not see the need for e-Health, and would then 
decide not to use it. This contribution of needs was an important 
factor of influence on choosing to use an e-Health application, in 
this case, Physitrack. For example, one OPT did not feel the need 
to use Physitrack during the COVID-19 lockdown, despite having 

Table 2. Used functions of the Physitrack application prior to the interview. 

Participant Exercise videos Information Push-notifications Pain scores Video consult Chat function  

Patients (N¼ 10)  
Pt001 ✓       

Pt002 ✓       

Pt003 ✓ ✓ ✓ ✓    
Pt004 ✓  ✓ ✓    

Pt005 ✓       

Pt006 ✓    ✓   

Pt007        
Pt008 ✓       

Pt009 ✓    ✓   

Pt010 ✓      

Orofacial physical therapists (N¼ 10)  
OPT001 ✓   ✓ ✓ ✓  

OPT002 ✓ ✓ ✓  ✓ ✓  

OPT003 ✓    ✓   

OPT004 ✓   ✓ ✓ ✓  
OPT005 ✓ ✓   ✓   

OPT006 ✓  ✓ ✓ ✓   

OPT007 ✓ ✓   ✓   

OPT008 ✓  ✓  ✓   
OPT009        
OPT010 ✓   ✓ ✓ ✓  

Pt: patient; OPT: orofacial physical therapist; n: number of participants. 
The grey marked areas indicate the functionalities offered by the OPT, the checkmarks indicate the actual usage of the functionality by 
the patient.

Table 3. Basic characteristics patients with TMD. 

Characteristic pt001 pt002 pt003 pt004 pt005 pt006 pt007 pt008 pt009 pt010  

Age (years) 42 62 62 49 60 27 76 52 34 59 
Gender f f f f f f f f f f 
Pain-related TMD:            

Myalgia X X    X  X X   
Other  X X X X    X X 

Function-related TMD:            
Anterior disc displacement      X X     
Other          X 

Other orofacial complaints            
Bruxism X       X    
Limited mouth opening          X  
Headache X X  X   X  X X 

Number of treatment sessions�

Face-to-face 6 4 3 6 3 4 5 5 3 3 
Online 0 0 3 2�� 2�� 1 2�� 0 0 0 
TMD pain intensity (0–10)           
Before treatment 4 8 4 7 6 5 7 5 3 6 
After treatment 1 0 2 1 1 1 1 1 1 2 
Headache pain intensity   n/a  n/a n/a  n/a   
(0–10)           
Before treatment 8 8  8   5  6 3 
After treatment 1 0  7   4  0 3 
OPT OPT05 OPT05 OPT02 OPT02 OPT02 OPT01 OPT03 OPT03 OPT01 OPT02  

TMD: temporomandibular disorder; f: female; n/a: not applicable; � number of treatment sessions was collected after the interview; �� at the time of the interview 
the patient did not use e-Health, afterwards she did have two online consults.
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a subscription for the platform: “I did weekly telephone calls, with 
the patients, asking how they were doing. And some said they were 
not managing, then we discussed if they had done auto-massage” 
(OPT09). One of the patients (Pt07) was given access to the pro-
gram but they had trouble logging on, so they did not use the 
program, nor felt the need to do so. The patient stated that “for 
the jaw I don’t see a necessity to learn” how to use the computer 

program, as the combination of verbal instructions of the OPT 
and the printed exercises were sufficient. 

Experience with physitrack 
The six OPTs who started using Physitrack during the COVID-19 
pandemic chose this platform due to the available content and its 
quality, and the positive experiences of other colleagues in the 

Table 4. Overview of themes for both patients and orofacial physical therapists. 

Patients 
(supportive quotes)  

Orofacial physical therapists 
(supportive quotes)   

General determinants for success  
“I think you always need to involve people in 

their own healing process, what they can do 
themselves, even if it is only positive 
thinking, but also dieting and exercises, and 
well, medication, everything you can do by 
yourself. Make people think about it and let 
them work on their own healing” (Pt02)  

Professionalism OPT X “Everything depends on the intake, your 
history-taking. It is how you handle the 
conversation. It is just that we are health 
care professionals and we want one thing: 
to help, help, help. Just listen to what your 
patient wants!” (OPT02) 

X Interpersonal skills OPT   
Good care X  
Support X 

X Shared decision making X 
X Mutual trust & responsibility  
X Communication  
X Contribution of needs X  
Experience Physitrack  

“But it was very easy, so I had it [PhysiApp] on 
my phone very quickly, easy to use, so yeah, 
it was not a lot of trouble for me” (Pt03). 

X User-friendliness X “It is a nice coat rack, and then you can hang 
your own things to it” (OPT06) 
“The videos are fantastic and for people it is 
really something tangible to see” (OPT07)  

Investment X  
Content X 

X Personal contact X 
X Convenience  
X Clarity   
Additional value Physitrack  

“After two, three days, especially the first week, 
I could see ‘am I doing it right, do I look 
right, did I do the exercise right’, while 
otherwise I would have phoned the practice 
like ‘I don’t remember exactly’, or I would 
have waited till the next 
appointment” (Pt10)  

Motivation X “I do not know if I would think it is worth it, 
that long trip in the car every time, but then 
this [Physitrack] is a real solution” (OPT03) 

X Efficiency X  
Accessibility X 

X Self-efficacy/ 
-sustainability patient 

X 

X Adherence  
X Reassurance   

Figure 2. Model of interaction between sub-themes identified by orofacial physical therapists and patients. Green: sub-themes identified by both orofacial physical 
therapists (OPTs) and patients; orange: sub-themes identified by patients; blue: sub-themes identified by OPTs; grey: major themes.  
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field. The exercise videos were seen as the most important con-
tent aspect of Physitrack, which all but one OPT used as a feature 
with their patients. Some of the patients said they felt these vid-
eos were very clear, and they knew what was expected of them 
(clarity). One OPT stated, “It [video] does slightly stimulate a bit 
more [to exercise] than yet another piece of paper” (OPT05), 
whereas one of the patients did not agree with this: “I find it eas-
ier to have it on paper, because then I can just grab it when I want 
to and otherwise you have to go to your computer, turn on that 
thing, that program … well you name it” (Pt07). 

The patients that used Physitrack, were positive about the 
user-friendliness of the application. Most OPTs agreed but felt that 
not all features were as smooth as they should be, for instance, 
the video calls were not very easy and did not always work. The 
video calls were seen as a nice feature that could be used during 
the lockdown, but not necessarily as a replacement for the phys-
ical consult in the future. One OPT stated: “I am really into body 
language and that is hard to do through video, I noticed. It is dis-
tant, you sit and watch a screen, it is less personal. [ … ] If it is 
about evaluation, really how are your exercises going, do you think 
it helps, do you want to adjust your exercise program, are there 
things you don’t understand, check up in between and also final 
evaluation, those are doable with video, I think” (OPT01). One 
patient even said that they would prefer phone calls over a video 
call: “Well I do not really specifically need a face, well at least if I 
already know the person it is not necessary. Sometimes if you do 
not know someone then you think ‘What do they look like, or what 
is their expression’, but if you already know someone you do not 
really need it, it can also be a distraction” (Pt05). Overall, OPTs and 
patients were concerned about the personal contact. “Of course, it 
is nice that you can [practice] yourself, but sometimes you just can-
not fix it yourself. And then you can practice as much as you can, 
but then I just need her [the OPT]” (Pt08). Patients felt that 
Physitrack was very convenient, due to the user-friendliness and 
clarity, and it opened another door for communication with the 
OPT. The OPTs experienced this differently, and mostly saw an 
extra investment in time, money, and administration. However, a 
few OPTs stated that once you have implemented the application 
and you are used to it, some features are worth this investment: 
“Back in the day, I did not see the value to pay for it, because I 
physically saw patients in the clinic. [ … ] For the video consults I do 
not know, but for the exercise programs I do think it is worth [the 
costs], because there are more videos, you can easily send the exer-
cises and monitor adherence a bit better” (OPT01). 

Additional value of physitrack 
When asked what the additional value of Physitrack was on top 
of the regular therapy possibilities, the overall message of most 
OPTs and patients was the same: Physitrack can support increas-
ing self-efficacy and self-sustainability of the patient. Some OPTs 
and patients said that Physitrack was suitable for this, as “It is 
always nice that people just have a program to fall back on to go 
through their exercises properly again” (OPT01). One patient said 
that Physitrack helped to feel reassured about doing the exercises 
at home: “At home one can see exactly how to do the exercises, uh, 
because it is explained, but yeah when you are at home you think 
how should I position my head [ … ] so yes it is convenient to have 
the app at hand and it is clear in that video how the exercises 
should be performed exactly [ … ], I think that’s nice, because one 
forgets it.” (Pt01). Additionally, some patients felt that the tracking 
feature on Physitrack helped to increase adherence to the exer-
cises: “You are reminded by e-mail, that is nice, because sometimes 
you have a day, you think ‘oh forgotten’ and then it pops up. And 

papers you put aside or in a drawer and then you do not think ‘I 
need to do that now’.” (Pt04). Not every patient shared this idea, 
as they felt it was their own personal responsibility to do the 
exercises and an external reminder would not be helpful: “I don’t 
need it [check boxes] because I think it would take too much time. I 
look to myself as a measurement instrument. I notice how it helps, 
so then I continue practicing and I think ‘I’m doing it for my own 
sake, I want to have it cured, get rid of the pain in my jaws’.” 
(Pt10). One OPT mentioned that not all patients can motivate 
themselves to do their exercises, so Physitrack can help: “You do 
not have an excuse not to do it [exercises], you get 
reminders!” (OPT02). 

Another added value of Physitrack was that it enhanced acces-
sibility of the specialised OPT for patients, regardless of location in 
the country. Especially when physical consults were not available, 
Physitrack was a good alternative. Even though most OPTs and 
patients still preferred physical consults, some saw opportunities 
to apply more features of Physitrack in the future: “I always 
thought like, you know a video consult does not replace the physical 
consult. For an intake I am still convinced this is the case but for fol-
low-ups I definitely see a possibility that e-Health will take a larger 
place than it has so far” (OPT10). From those who had positive 
experiences with Physitrack and saw additional value, it was 
mostly in a blended form where the exercise videos were consid-
ered most valuable, especially after proper instruction of the OPT: 
“Exactly, it’s really clear. I had done the exercise one time at the 
[OPT’s], so in that way you know it a bit like press harder or softer, 
one tends to press harder than needed, and so [OPT] corrected me 
like that’s not necessary, you don’t need to press that much, so do it 
like the video, but don’t make it too hard, than you strain it too 
much, so the introduction by [OPT] followed by the video, well, fine!” 
(Pt10). 

Quantitative findings patients 

Seven patients came in with pain complaints with a mean of 
5.5 ± 1.6 points on the NPRS. At the end of their treatment plan, 
which varied between 3 to 8 sessions, the TMD pain intensity 
decreased to 1.1 ± 0.6. Of the six patients with headaches, the 
headache pain intensity score also decreased over time from 
6.3 ± 2.1 to 2.5 ± 2.7. 

The nine patients who used Physitrack have filled out the 
TSUQ and answered the items which were related to the facilities 
of Physitrack that they used (See Table 5). User-friendliness was 
one of the identified sub-themes from the interviews, which was 
also recognised in the scores on the TSUQ. Overall, patients were 
satisfied with the ease of the use of Physitrack (1.9 ± 0.4). Patients 
felt that Physitrack was easy to use, as shown by the scores of 
the ease of using (1.22 ± 0.4) and starting to use Physitrack 
(1.33 ± 0.7). This is comparable to the findings of the qualitative 
data analysis. Patients disagreed most with the statement that 
their OPT used the information from Physitrack to evaluate the 
patient (3.13 ± 1.2), whereas this was an important aspect for 
patients identified under the themes communication and mutual 
trust & responsibility – i.e., the patients would have preferred that 
the evaluation functionality would have been used more fre-
quently but the OPT did not use this feature. 

Three patients did not fill out items of satisfaction about 
online consults, as they did not receive online or phone consults. 
The remaining six patients were not agreeable, nor disagreeable, 
with the overall satisfaction of the online consults (2.6 ± 0.4). They 
specifically disagreed with the statement that an online consult is 
just as efficient and satisfactory as a physical consult (4.6 ± 0.8) 
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and that online consults are a good way to receive physical ther-
apy (4.2 ± 0.8). They agreed with the statement that they missed 
the physical contact during an online consult (1.7 ± 1.0). All of this 
is comparable to the findings of the interviews, where personal 
contact was seen as very important, and this could not always be 
achieved through online care. 

All nine patients agreed on the items regarding the usefulness 
of Physitrack (1.5 ± 0.5); the videos of the exercises were useful 
(1.0 ± 0.0), the overall exercise program (1.3 ± 0.5) and the related 
instructions were useful (1.3 ± 0.7). During the interviews, patients 
also identified the exercise videos and their instructions as most 
useful. The items with the highest score (i.e., least useful) were 
regarding the usefulness of the questionnaires (2.7 ± 1.3) and the 
feedback option (2.5 ± 1.5). This feature was often unknown to the 
patient, or not seen as necessary. 

Discussion 

The key findings of this study show that both patients with TMD 
and their OPTs feel that the exercise videos were considered to 
be the strongest additional value of using Physitrack, which was 
the most (and sometimes only) feature used by the participants 
in this study. Online consults (i.e., video calls) were only seen as 
valuable when physical care is not an option, for instance during 
the COVID-19 lockdown or in case of long travel distances, but 
were not preferred as they were not seen as having the same 
value as a face-to-face consult. 

In the current study, there is a discrepancy between what the 
OPTs stated they offered and what patients used (Table 2). 
Furthermore, patients stated they most valued the exercises, but 

for some, this was the only feature they had used. This means 
that the results of the current study from the patient population 
are only based on limited experience with the e-Health applica-
tion. Patients may not be aware of the possibilities and value of 
the other features, because they did not use them or knew they 
existed. The lack of use of different features by the patient may 
be due to a few reasons. One may be that the OPT decided which 
feature to offer to that specific patient, rather than implement the 
shared decision-making approach where the OPT and patient dis-
cuss all options together within the treatment process and then 
decide together which features are available and preferred to use. 
Another possibility is that the OPTs are not yet properly trained in 
using an e-Health application during their regular physical 
therapeutic process, leading to incomplete use of all e-Health fea-
tures. In a study of a population with rheumatoid arthritis, the 
used e-Health application was also not fully embedded in routine 
health care [42]. Receiving specific training may lead to full imple-
mentation of all the Physitrack features, which could change the 
perceived added value of the different features [43]. 

The current study shows that OPTs and patients feel that an e- 
health application like Physitrack could support self-efficacy, by 
giving patients the tools to do things from home in their own 
time and pace. In patients with impairments in sports, lower limb 
injuries, or paediatric neurology, the satisfaction with the use of 
online consults was high, specifically due to the limited travel 
time and convenience of receiving therapy in a familiar environ-
ment [44]. The question that still remains, however, is if e-Health 
is just as effective, or perhaps even more effective, than only 
physical consults. In general, e-Health is recommended for muscu-
loskeletal physical therapy [7], but the (cost-) effectiveness 

Table 5. Results of the telemedicine satisfaction and usefulness questionnaire.  

Mean ± SD (range)  

Subscale: Satisfaction e-Health/Physitrack (n¼ 8; range 10–50) 20.5 ± 4.0 (16–27)  
In general, I am satisfied with physical therapy through e-Health (n¼ 9) 1.4 ± 0.5 (1–2)  
My health is better than it was before I used e-Health (n¼ 9) 2.2 ± 1.0 (1–4)  
I am more involved in my care using e-Health (n¼ 9) 1.6 ± 0.5 (1–2)  
E-Health helps me to better manage my health (n¼ 9) 1.8 ± 0.8 (1–3)  
E-Health helps monitor my health condition (n¼ 9) 2.6 ± 1.0 (2–5)  
My physical therapist uses information from the e-Health application during evaluation moments (n¼ 8) 3.1 ± 1.2 (2–5)  
I follow my physical therapist’s advice better since working with e-Health (n¼ 9) 1.8 ± 1.0 (1–3)  
The e-Health system is easy to use (n¼ 9) 1.2 ± 0.4 (1–2)  
I can always trust the e-Health system to work (n¼ 9) 1.8 ± 0.8 (1–3)  
It was easy to learn to use the e-Health system (n¼ 9) 1.3 ± 0.7 (1–3) 

Subscale: Satisfaction communication (n¼ 6; range 11–55) 28.8 ± 4.0 (23–34)  
Talking to my physical therapist on the phone, through email or during a video visit is as satisfying as talking in person (n¼ 7) 4.6 ± 0.8 (3–5)  
A physical therapist can get a good understanding of my problem during a video-, phone-, or email conversation (n¼ 7) 3.6 ± 1.1 (2–5)  
My privacy is protected during video-, phone-, or email conversations (n¼ 7) 2.6 ± 0.8 (1–3)  
I can explain my medical problems well enough during a video-, phone-, or email conversation (n¼ 7) 3.1 ± 1.3 (1–5)  
I miss the physical contact during a video-, phone-, or email conversation (n¼ 7) 1.7 ± 1.0 (1–3)  
Video-, phone-, or email conversations are a convenient form of physical therapeutic care delivery for me (n¼ 6) 4.2 ± 0.8 (3–5)  
Video-, phone-, or email conversations save me time (n¼ 6) 2.5 ± 1.5 (1–5)  
Video-, phone-, or email conversations make it easier for me to contact the physical therapist (n¼ 6) 3.2 ± 1.2 (2–5)  
My physical therapist answers my questions (n¼ 6) 1.2 ± 0.4 (1–2)  
My physical therapist deals with my problems adequately (n¼ 6) 1.2 ± 0.4 (1–2)  
My physical therapist engages me in my care (n¼ 6) 1.0 ± 0.0 (1–1) 

Subscale: Usefulness of the e-Health system (n¼ 6; range 9–45) 15.8 ± 5.0 (9–23)  
PhysiApp application (n¼ 9) 1.2 ± 0.4 (1–2)  
The exercise program (n¼ 9) 1.3 ± 0.5 (1–2)  
Instructions of the exercises (n¼ 9) 1.3 ± 0.7 (1–3)  
Instruction videos of the exercises (n¼ 9) 1.0 ± 0.0 (1–1)  
Using the pain scores (n¼ 6) 2.2 ± 1.6 (1–5)  
Using the feedback screen (n¼ 6) 2.5 ± 1.5 (1–5)  
The questionnaires (n¼ 7) 2.7 ± 1.3 (1–5)  
Contact with the physical therapist (n¼ 9) 1.1 ± 0.3 (1–2)  
Tracking the progress of the results (n¼ 7) 1.9 ± 0.9 (1–3) 

Total score TSUQ (n¼ 5; range 30–150) 67.4 ± 9.4 (56–76)  

SD: standard deviation; n: number of participants; not all participants filled out each part of the questionnaire and therefore the n differs per item and per subscale. 
Five out of nine participants filled out every item of the questionnaire. Range of each question (1 through 30) was 1–5.
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remains unclear for most patient populations [3,45]. Other studies 
show that remote interventions by dentists through online pro-
grams or telephone support are effective in patients with TMD 
[46,47]. Both interventions aimed to increase awareness in 
patients regarding their complaints and influencing factors such 
as psychosocial factors, lifestyle, and bruxism. This is also one of 
the main goals of orofacial physical therapy [13], which shows 
that remote interventions could be beneficial in multidisciplinary 
approaches as well. However, the results from other studies also 
show that the remote intervention does not necessarily have to 
be applied through an e-Health application like Physitrack. In the 
current study, one of the OPTs and some patients stated that tele-
phone support can be just as useful in some cases. The applied 
intervention and the chosen application should always fit the 
patient’s preference and technological ability. 

Even though the number of participants was low in the cur-
rent study, the results suggest that the blended form applied by 
the OPTs (i.e., using Physitrack during the treatment process) was 
effective to decrease complaints, and increase perceived self-effi-
cacy, though larger trials should confirm this finding for short- 
and long-term follow-up. Other patient populations show the 
same results [48,49], illustrating that e-Health can be a valuable 
addition to usual physical therapeutic care. E-Health may contrib-
ute to the self-efficacy and therefore be an important aspect of 
self-management programs which are recommended for TMD 
[15]. It would be important to distinguish between the different 
TMD diagnoses, as self-management programs and exercises, 
which was the most valuable aspect of this e-Health program, are 
mostly recommended for pain-related TMDs such as myalgia 
[15,50,51]. In the current study, all active users of Physitrack had a 
pain-related TMD, so such distinguishment could not be made. 

Additionally, based on the shared decision-making principle, 
using e-Health should be discussed with the patient as not every 
patient may be suitable or open to using the application. For 
instance, patients with severe pain or chronic pain may not be as 
open-minded to e-Health as they may experience a higher therap-
ist-dependency [52,53]. Recently a consensus opinion was pub-
lished about the appropriateness of e-Health in the management 
of chronic pain [54], which could be applicable to patients with 
chronic TMD. Furthermore, to help physical therapists during this 
conversation, a special checklist developed for this purpose can 
be used [55]. This checklist is, however, not yet validated for 
patients with TMD complaints. 

One of the important aspects of the checklist for blended 
interventions, as well as the findings of the current study, show 
that the motivation of patients to use the e-Health application is 
important. The motivation of patients is related to the effort 
required of the patients, the result of this effort and how it influ-
ences the needs of the patient. This is similar to what Vroom’s 
expectation theory describes [56]. According to this theory, peo-
ple are motivated when they expect to complete the task at hand 
if this leads to the desired outcome and when it fulfils a need. 
Figure 3 shows the themes and examples from the current study 
related to the expectation theory. One aspect that is not taken 
into consideration in this figure, is how therapeutic alliance may 
play a role in the motivation of the patient to do their exercises 
or to use e-Health. In the current study, patients identified that 
the interpersonal skills and the personal connection they had 
with their OPT were important factors for adequate care. This may 
have also influenced their perceived value of e-Health or other 
aspects of the therapy. This relationship between the patient and 
OPT is part of a therapeutic alliance, which may influence thera-
peutic adherence [57]. Patients now stated that e-Health helped 
with adhering to the exercises at home, but this may also be due 
to this strong therapeutic alliance. In patients with persistent mus-
culoskeletal pain, similar results were found where mutual trust, a 
good relationship between physical therapist and patient, and 
proper communication were important factors to success [58]. 
However, there is little known about the therapeutic alliance in 
patients with TMD, so future studies should look into this 
aspect [59]. 

Strengths and limitations 

One of the strengths of the current study was the use of a mixed- 
methods approach allows for a stronger conclusion of the find-
ings [27]. The mixed-methods approach shows the importance of 
nuance and shared decision making, as outcomes of the TSUQ 
would sometimes indicate patients were not satisfied with certain 
aspects of the e-Health system, whereas the interviews showed 
that it was very context dependent. This approach has been sug-
gested for telehealth studies because it does shed light on the 
nuances and differences between quantitative and qualitative 
findings [27]. In the current study, the TSUQ was filled out before 
the interview, but the answers were not used during the inter-
view. Having seen the TSUQ before the interview gave patients 

Figure 3. Strength of motivation to use Physitrack for patients with a temporomandibular disorder related to the expectation theory.  
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the time to reflect on their experiences so they could formulate 
answers better during the interview. Future studies should con-
sider, however, a larger study population to make statistical ana-
lysis possible to study if there is an association between 
satisfaction based on TSUQ scores and the effectiveness of the 
intervention. 

Another strength is having the perspective of both patients 
and OPTs creates a broader understanding of what the additional 
value of e-Health, in this study through Physitrack, is during the 
physical therapeutic care. To determine the effectiveness of a 
blended e-Health intervention, randomised controlled trials are 
needed. Additionally, future studies should consider looking into 
successful implementation factors, as the current study showed 
that not all features of an e-Health application are used in prac-
tice and this may bias the end results. 

There are a few other aspects that need to be considered. 
Saturation was reached after 10 interviews in both the patient 
and OPT population, but in both populations, there was only one 
deviant case (i.e., someone who did not end up using the 
Physitrack application). This may have caused a positive bias in 
the results and not an adequate reflection of the general TMD- 
patient and OPT population in the Netherlands. Even though sat-
uration on the overall themes was reached, this small number of 
patients could have created a skewed outcome in the current 
study. A larger number of participants in both groups would have 
possibly created more contrast in answers and given more insight 
into what aspects truly were of additional value, and what fea-
tures were not. Additionally, all patient participants were female. 
Even though TMD is more prevalent in females [60], it is also 
common in men. There may be a difference in the perceived 
value of e-Health, as well as usage, in the different genders [61]. 
There may also be a gender bias in the sample of OPTs, as they 
were predominantly male (80%) compared to the working popula-
tion (approximately 50%). As previous studies have shown there 
is a difference in use and technology adaption between genders 
[62], this may indicate that male OPTs were more likely to use e- 
Health or more willing to participate in the study. This may have 
led to an imbalance in included OPTs and therefore may not 
reflect the views of the entire OPT population. Another limitation 
is that the OPTs had to have a subscription to Physitrack to be 
included, which is a form of selection bias as OPTs who have a 
subscription are more likely to use it and be positive towards the 
use of it. However, one of the included OPTs had a subscription 
but still did not use it, which counterbalanced the findings in 
some way. Additionally, included OPTs recruited patients for the 
study, which may have led to selection bias of the patients. To 
decrease the chance of selection bias, OPTs were instructed that 
all patients with TMD who fulfilled the inclusion criteria were eli-
gible, and they were discouraged to only invite patients who had 
a successful treatment. Furthermore, not all OPTs recruited 
patients for the study, meaning some OPTs recruited multiple 
patients and others none at all. This could decrease the credibility 
of the triangulation of the qualitative findings of the OPTs 
and patients. 

Lastly, Physitrack is an e-Health platform that consists of mul-
tiple features, but none of the OPTs used all the features with 
their patients. Most patients only used between one and three 
features, leading to an incomplete view of the program. It could 
be that OPTs only used some of the features, for instance, the 
video-calling, due to the COVID-19 lockdown which otherwise 
would not have been used. Most OPTs did state, however, that 
they are likely to keep using this feature even when the COVID-19 
pandemic is not a factor anymore. As the e-Health component of 

the intervention was comparable to a digital exercise flyer, OPTs 
would not necessarily need a full e-Health platform but could also 
send exercise videos via mail or on a different multimedia web-
site. Patients were positive towards the exercise videos and there-
fore seem positive of e-Health, but currently the exercise videos 
were the only (or small) part of e-Health they came in contact 
with. The patient’s experience with e-Health was biased by the 
attitude of the OPT towards e-Health. Based on this study of the 
perception and experience of OPTs and patients, we can conclude 
that there are specific elements of the e-Health application that 
the participants found of additional value on top of usual care. 
Future studies should work with a protocol where all features are 
used in an integrated manner, to see what the value of the entire 
application is on top of physical therapy care for TMD. 

Conclusion 

OPTs that used e-Health as part of their treatment of patients 
with TMD, used exercise videos for homework assignments and 
video consults when face-to-face consults were not available due 
to the COVID-19 pandemic. Other features of the e-Health applica-
tion (Physitrack) were rarely used by OPTs and therefore also 
rarely used by patients. Patients were positive about the imple-
mentation of exercise videos through the mobile PhysiApp but 
did not feel e-Health can replace face-to-face consults. For some 
participants using an e-Health application was not seen as neces-
sary, as telephone consults or exercises printed on paper were 
just as beneficial. 
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Appendix 1. Topic guides for patients and orofacial physical therapists   

Topic guide for patients with temporomandibular disorder:   

Background information   

� Types of complaints (Why did you visit this physical therapist?) 
Physical therapy  
� Experience (what interventions did you receive, what did you find most important, what was your impression of your PT?) 
� Expectations (what expectations did you have of yourself and of your PT?) 
Physitrack  
� First impression (what did you think when your PT suggested using Physitrack?) 
� Facilities used (what components were used during the intervention, what was your experience, what did you use of those offered to you and why) 
� Additional value (did Physitrack add anything to your values, experience or expectations of the treatment? What other advantages were there with using 

Physitrack? Were there negative aspects present?) 
� Usability (was the program easy in use, would you want to add or change anything?) 
� E-health in general (what is your opinion about e-Health in general?) 
� Use after physical therapy (would you want to keep using Physitrack when you are done with the PT, and if so, why?) 
Closure  
� Anything to add? 
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Topic guide for orofacial physical therapists:  

Background information   

� Specialisation (which one and why?) 
� Graduation / experience (when did you graduate, how long have you seen pts with OFP?) 
� Patient population (what is your patient population, how many pts with TMD? 
Before Corona (all interviews were during the corona pandemic)  
� Important aspects of TMD treatment (what was the regular practice, what interventions, what was most important?) 
� Home exercises or instructions (how did you communicate home exercises or instructions with your patients, did you use paper or an app, was additional 

information needed?) 
Physitrack  
� When and why (since when are you using physitrack, why e-Health and why physitrack?) 
� First impression (what was your first impression of physitrack?) 
� User-friendliness (what can you say about the user-friendliness of physitrack for you as a physio, what did your patients say?) 
� Content (what content did you use, why, for which populations, why only specific functions, what did you miss, what was good and why?) 
� Additional value (what was the additional value of physitrack? Why, how?) 
� Influence of physitrack on treatment (do you think physitrack influences your treatment or treatment outcomes? In what way?) 
� Future use (do you keep using it after corona, why would you or why wouldn’t you?) 
Future of orofacial physical therapy and TMD  
� Future OPT (what will it look like? What do we do?) 
� Role of e-Health (will e-Health or physitrack play a role in the future? In what way?) 
Closure  
� Anything to add? 
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