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ABSTRACT

Objective: To investigate physiotherapists’ views on suitability, usability and factors affecting the use
of remote physiotherapy in Finland.

Design: A cross-sectional, web-based questionnaire study.

Subjects: Members of the Finnish Association of Physiotherapists and a private physiotherapy
organisation.

Methods: The questionnaire included questions on remote physiotherapy’s suitability (0 = not suitable
at all to 10=fully suitable) for different physiotherapy tasks (consultation, guidance and counselling,
exercise, assessment and corrective act at the workplace), a reason to implement remote physiother-
apy, how often remote physiotherapy is used at different stages of the physiotherapy process and fac-
tors affecting the use of remote physiotherapy.

Results: The response rate was 9.9% (N=662/6525; 76.1% female). The mean suitability ‘score’ for
remote physiotherapy differed from 7.6 (consultation, guidance and counselling) to 3.8 (corrective act
at a workplace). Physiotherapists with at least one year experience of working with remote physiother-
apy reported that it is better suited to consultation, guidance and counselling, exercise and assess-
ment (p-values <.05) than did those with less experience. Of the responders (physiotherapists), 72.5%
used conventional physiotherapy, 7.2% used remote physiotherapy and 20.2% used a combination of
the two as primary work method.

Conclusion: Physiotherapists stated that remote physiotherapy suits especially for consultation, guid-
ance and counselling, but it is still minimally used as primary work method in different stages of the
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physiotherapy process.

Introduction

Remote physiotherapy (RP) has been used more frequently
in the last few years due to the COVID-19 pandemic, which
has forced healthcare organisations to use RP as part of
physiotherapists’ daily practices [1-3]. Physiotherapy is a pro-
fession with expertise in health, movement, mobility, and
function. Physiotherapy’s evidence-based foundation s
strong and promotes the development of a scientific
approach. Optimal outcomes can be achieved by adopting
an evidence-based approach which combines the best avail-
able research data with the physiotherapist’s clinical experi-
ence and the rehabilitees perceptions [4,5]. For many
physiotherapists, the rapid implementation of RP came with
limited preparation and a lack of continuing education [6].
RP refers to physiotherapy services delivered to rehabilitees
through information and communication technology (ICT),
and it can improve the availability of physiotherapy rehabili-
tation [7-11]. RP allows rehabilitees and physiotherapists to

connect with each other from different places and communi-
cate using ICT in real-time, or even not in real-time, with ICT
providing feedback and support for rehabilitees [12]. In this
article, we use the term RP to describe how conventional
physiotherapy is delivered remotely using ICT. The term
rehabilitee is defined as a patient, client, customer or group.

There is some evidence that RP might be as effective as
and comparable with conventional physiotherapy [13], for
example in rehabilitation involving total knee arthroplasty
[14], heart diseases [10,15], multiple sclerosis [16] and stroke
[17]. RP can offer easier access to therapy for rehabilitees, for
example in rural areas where the population density is lower
compared to cities, by reducing travel times, waiting times
[18] and costs [19]. Other studies have also reported that RP
can motivate rehabilitees to become more physically active,
but this positive effect does not last over time [10,15].

The promoting factors for the use of RP include the flexible
arrangements offered by RP for physiotherapists’ daily practices
[20], the easy integration of therapeutic exercise into daily life,
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flexible exercise hours for rehabilitees [21], the possibility to
monitor rehabilitees’ progress [22] and an opportunity to give
personal feedback [23]. Despite these advantages, several crit-
ical aspects of recent RP or rehabilitation research findings sug-
gest caution to not overestimating the strength of the findings,
such as small sample sizes, short follow-up periods [10,17,24,25]
and a high degree of heterogeneity in the meta-analysis results
of systematic reviews [23].

In prior interview studies, physiotherapists have men-
tioned certain barriers to the successful use of RP, including
communication difficulties when communicating through a
screen, a lack of physical contact, such as hands-on methods,
the lack of appropriate rehabilitation equipment in rehabilit-
ees’ homes, inadequate resources to resolve technical diffi-
culties [3,18] and rehabilitees’ lack of digital literacy skills
[26]. Researchers have also discussed patient safety factors,
especially among neurological rehabilitees [27], the need for
more individualised, user-friendly approaches [17] and resist-
ance to change with respect to RP [28]. Furthermore, physio-
therapist experience of working with RP [29], older age [2]
and inadequate guidance and continuing education in RP,
both for physiotherapists [2,3,18] and rehabilitees [9], have
been seen as barriers.

There is some evidence that RP has been used more fre-
quently in the last few years due to the COVID-19 pandemic
[1-3]. However, our knowledge of suitability, usability and
factors affecting the use of RP in Finland is limited. The aim
of this study was to increase knowledge of physiotherapists’
perceptions and experiences of RP with regard to suitability,
implementation, use and promoting and inhibiting factors in
Finland. This article is a sub-study of our earlier study of
Hellstén et al. [1].

Methods
Study design

In this sub-study, we used a quantitative, cross-sectional, web-
based questionnaire. Physiotherapists responded anonymously
to the questionnaire. We adhered to the Template for
Intervention Description and Replication (TIDieR) checklist and
guide [30] and The STROBE Statement [31].

The term remote physiotherapy (RP) was defined in this
sub-study as a physiotherapy intervention that includes
remote technology, such as telephone, smartphone, com-
puter, tablet, activity trackers, computer vision (CV, camera
attached to a computing device to analyse motion), artificial
intelligence (Al), virtual reality (VR) or robotics, in a manner
in which the physiotherapist is physically in a different place
than the rehabilitee [8]. The research ethics committee of
the Faculty of Medicine at the University of Helsinki granted
ethical approval in February 2021 for the study.

Subjects

A questionnaire was mailed to physiotherapists of working
age in the Finnish Association of Physiotherapists (N =5905)
and in one private physiotherapy organisation (N=620). The

physiotherapists were contacted in March 2021 (Finnish
Association of Physiotherapists) and May 2021 (private
physiotherapy organisation) via an information letter that
included an electronic link to the questionnaire. The question-
naire had a five-week deadline, during which time two
reminders were sent: the first reminder after one week, and
the second two weeks after the first. At the beginning of the
COVID-19 pandemic, the Social Insurance Institution of Finland
temporarily restricted conventional physiotherapy, and clinics
and hospitals were thus required to use RP. Social restrictions
in Finland in spring 2021 were mainly set towards adults
(>18), there was short regional interruption in hobbies and
travelling was not recommended, where as schools and day-
cares were kept normally open [32].

The questionnaire. A questionnaire was constructed by the
research team and co-workers (e.g. medical doctors, physio-
therapists, nurses, researchers, lecturers) working either at a
university hospital, city health centre, university, university of
applied sciences (UAS) or Finnish physiotherapy association.
The questionnaire included items based on previous studies
in the field of physiotherapy and rehabilitation [11,18,33-35]
and the opinions of the research team and co-workers. The
questionnaire was piloted by 28 subjects from different
physiotherapy fields and geographical locations in Finland.
At the pilot stage, we asked participants about any unclear
questions and suggestions for corrections. Based on this
feedback, two questions were changed from compulsory to
optional and minor changes were made to the word choices.

The questionnaire included 32 questions (31 close-ended
questions and one open question) divided into nine question
groups (background, suitability of RP, education in RP, pre-
sent state of RP, selection of rehabilitees, suitability of RP in
different physiotherapy tasks, facilities and devices for RP,
methods and usage of RP, implementation of RP). If the
physiotherapist had no experience in RP, the physiotherapist
answered the first three questions groups (background, suit-
ability of RP, education in RP). The answers were automatic-
ally collected when a physiotherapist had answered all
questions in a question group. To answer our research ques-
tion for the purposes of this sub-study, seven questions were
included that addressed the following: the suitability of RP in
different physiotherapy work tasks (consultation, guidance
and counselling, exercise, assessment and corrective act at
workplace), the reasons for implementing RP, the method
that physiotherapists primarily put into practice in individual
physiotherapy sessions, the three most central factors that
promote or inhibit RP, criteria for using RP and amount of
education in the field of RP. In our earlier study [1], we used
the following five questions: suitability of RP in different dis-
eases and patients with pain, how much of your practice time
have you spent on RP in the month before the survey, how
much of your practice time have you spent on RP just before
the COVID-19 pandemic (early 2020), do you use real-time
methods or methods not tied to time in RP, and which of the
following technology solutions do you use weekly in RP.

With respect to the question about the suitability of RP in
different physiotherapy tasks, we used an eleven-point



numeric scale (0=not suitable at all, 10=fully suitable) and
grouped the questions into five themes (consultation, guid-
ance and counselling, exercise, assessment and corrective act
at workplace). The numeric rating scale (NRS) was chosen
because it is most commonly used in the field of physiother-
apy [36]. The questions pertaining to each theme were
selected based on Finnish physiotherapy nomenclatures,
which are a number of coded classifications referring to
physiotherapeutic services and physiotherapy work [37]. A
question about physiotherapeutic consultations was included
under the consultation theme, whereas questions about the
type of guidance and counselling that promote proper func-
tioning and the type of guidance and counselling that pro-
mote the ability to work were included under the guidance
and counselling theme. The exercise theme included ques-
tions related to physical functioning exercises and movement
exercises. The assessment theme included questions about
the rehabilitee’s employment and functional assessment,
assessment of movement, assessment of pain, assessment of
the need for devices and equipment and assessment of the
ability to manage in the living environment. Corrective act at
workplace theme included questions assessing the rehabilit-
ee’s ability to work.

To study the method physiotherapists primarily put into
practice in different stages of the physiotherapy process
when conducting individual physiotherapy, the question had
three answer alternatives: RP only, conventional physiother-
apy only or a combination of the two methods. We followed
the process definition of physiotherapy devised by the World
Confederation for Physical Therapy [4].

We used three themes, physiotherapist-based, technol-
ogy-based or management-based factors, to investigate the
overall factors that promote or inhibit RP. The physiotherap-
ist-based factor theme included questions about the physio-
therapist’s attitude and competence and experience in RP.
The technology-based factor theme included questions
about the functionality of the hardware and software and
internet connection, while the management-based factor
theme included questions about education in RP, technical
support, facilities for RP and work-time resources.
Physiotherapists could choose between nine questions. If a
physiotherapist did choose one of the subtheme questions,
then the response was included in the findings for the
theme in question. We calculated the proportional responses
for the various themes based on what each physiotherapist
wrote in the questionnaire.

With respect to the criteria for using RP, we grouped the
questions into five themes: functioning and performance,
cultural factors, rehabilitees’ wishes, economic factors, med-
ical diagnosis and patient safety. The functioning and per-
formance theme included questions about physical
functioning and performance, psychic functioning and per-
formance, social functioning and performance, and cognitive
functioning and performance. The cultural factors theme
included questions about language skills, various cultural fac-
tors and the age of the rehabilitee (children, young persons,
working-age people, elderly), while the rehabilitees’ wishes
theme included questions about the difficulty for the

EUROPEAN JOURNAL OF PHYSIOTHERAPY 3

’

rehabilitee to come to the appointment and rehabilitees
wishes in general. The economic factors theme included
questions about whether or not to intensify physiotherapy
by increasing the amount of daily work for the rehabilitee
and payer recommendations. Finally, the questionnaire
included a question on the rehabilitee’s medical diagnosis
and about patient safety. If the physiotherapist did choose
one of the subtheme questions, then the response was
included in the findings for the theme in question. We calcu-
lated the proportional responses to the criteria for using RP
based on what each physiotherapist wrote in the
questionnaire.

Statistical methods

Statistical analyses were performed using SPSS software (IBM
Corp. Released 2020. IBM SPSS Statistics for Windows,
Version 27.0. Armonk, NY: IBM Corp). Frequency distributions,
percentages and means are given as descriptive statistics,
while »? statistics and Student’s t-test were applied to calcu-
late statistical differences based on gender, age, experience
working with RP and population density (number of people
per square kilometre) groups. A two-tailed p-value threshold
of less than .05 was considered statistically significant. To
analyse factors affecting different reasons to use RP we cal-
culated odds ratios (OR) and their 95% confidence intervals
(95% ClI) with binary logistic regression analysis.

Results

Six hundred and sixty-two out of 6525 (9.9%) physiothera-
pists completed the questionnaire. Physiotherapy students,
retired physiotherapists, lecturers and researchers were
excluded; the final study group included 579/6525 (8.9%)
subjects. Of the total, 482 (83.2%) were female (mean age
49.3, SD 11.9years) and 97 (16.8%) were male (mean age
46.2, SD 12.2years). Of the physiotherapists, 440/579 (76%)
had more than ten years of work experience in

Table 1. Characteristics of the study physiotherapists.

Total group (N=579)

Age, years; mean (SD)?

Total 48.8 (11.9)
Female 493 (11.9)
Male 46.2 (12.2)
Time from physiotherapy degree, in
years; mean (SD)*
223 (12.6)
Work experience, physiotherapy, per
cent (N)
<1 (year) 3.1 (18)
>1<5 (years) 11.2 (65)
>5<10 (years) 9.7 (56)
>10 (years) 76.0 (440)
Experience of working with remote
physiotherapy, per cent (N)
No experience 36.3 (210)
<1 (year) 36.1 (209)
1-2 (years) 23.3 (135)
> 2-4 (years) 2.2 (13)
> 4 (years) 2.1 (12)

2SD: Standard deviation.
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physiotherapy. More detailed results about the characteristics
of the study participants (physiotherapists) can be found in
Table 1.

Suitability of RP

The mean suitability ‘score’ for RP in terms of different
physiotherapy tasks ranged from 3.8 (corrective act at work-
place) to 7.6 (consultation, guidance and counselling). In
view of physiotherapists, 24.9% (59/237) gave consultation a
full score of ten and 18.5% (44/238) gave guidance and
counselling a full score of ten for RP. In contrast, 16.3%
(32/196) considered RP not suitable at all (score 0) as a cor-
rective action at work. Physiotherapists with at least one year
experience of working with RP reported that RP is better
suited to all tasks (all p-values <.05) except as a corrective
action at work compared to physiotherapists with less
experience in RP. Detailed results are shown in Table 2.

Reason to implement RP

One out of every two of the respondents reported that the
reason for implementing RP is the ‘wish of the rehabilitee’ or
as ‘one alternative among many’. Experience working with
RP was associated with the reasons for implementing RP. A
larger proportion of physiotherapists with at least one year
experience of working with RP noted it as being the “wish of
the rehabilitee” than did physiotherapists with less experi-
ence in RP (62.8% vs. 39.6%, p=.001). After adjustment for
gender, age, and population density, physiotherapists with at
least one year experience of working with RP, had a higher
tendency to choose “wish of the rehabilitee” compared to
others (OR 2.6, 95% Cl 1.4 to 4.6, p=.002). Likewise, a higher

proportion of physiotherapists with longer experience of
working with RP reported “improves accessibility” as a reason
for choosing RP compared to their less experienced counter-
parts (48.1% vs. 33.1%, p=.015). However, after adjustment
for gender, age and population density there was no differ-
ence between these groups (OR 1.6, 95% Cl 0.9 to 2.9,
p=.12). More detailed results can be found in Table 3.

Portion of RP, conventional physiotherapy and a
combination of these methods in the physiotherapy
process

When studying the methods that physiotherapists primarily
put into practice at different stages of the physiotherapy
process, they reportedly use conventional (face-to-face)
physiotherapy most often at all stages of individual physio-
therapy. The proportion of physiotherapists who reported
choosing conventional physiotherapy was 72.5%, while the
corresponding percentages for those choosing just RP were
7.2% and 20.2% for those choosing a combination of the
two methods. Those employing RP as the primary method
reportedly use it, especially at follow-up (23.9%, N =56), but
only a few physiotherapists reportedly use RP in other stages
of the physiotherapy process. More detailed results are
shown in Figure 1.

Promoting and inhibiting factors for RP

In the view of the physiotherapists, technology-related fac-
tors (84.5%) best promote the use of RP, with physiotherap-
ist-related factors being at almost the same level (76.5%).
Only one out of two of the physiotherapists reported that
management-related factors promote the use of RP (Table 4).

Table 2. Suitability score (0 =not suitable at all to 10 =fully suitable) for remote physiotherapy (RP) in different physiotherapy tasks.

Consultation, mean

Guidance and
counselling, mean

Corrective act at

Exercise, mean Assessment, mean  workplace, mean

(SD)?, N=237 (SD)?, N=238 (SD)?, N=237 (SD)?, N=178 (SD)?, N=196

Total group 7.6 (2.4) 7.6 (1.9) 6.1 (2.6) 43 (23) 3.8 (2.8)
Gender

Female 7.7 (2.3) 7.7 (2.0) 6.1 (2.6) 43 (2.3) 3.8 (2.8)

Male 7.5 (2.6) 7.4 (1.9) 6.0 (2.5) 4.1 (1.9 3.5 (2.5)

Mean difference (95% CI)° 0.2 (-0.6 to 1.1) 0.2 (-0.5 to 1.0) 0.0 (-0.9 to 1.0) 0.3 (-0.7 to 1.2) 0.3 (-0.8 to 1.4)
Age

<45 years 7.6 (2.4) 7.8 (1.7) 6.1 (2.4) 4.2 (23) 39 (2.7)

>45 years 7.6 (2.4) (2.1) 6.1 (2.7) 4.4 (23) 3.7 (2.8)

Mean difference (95% CI)° 0.0 (-0.6 to 0.6)
Experience of
working with RP
7.3 (2.5)
8.0 (2.1)

<1years
>1years
Mean difference (95% CI)°

Population density
5 Smallest
5 Greatest
Mean difference (95% CI)°

7.5 (2.0)
7.7 (24)
—0.2 (-1.3 t0 0.9)

0.3 (-0.2 to 0.8)

73 (2.0 5.6 (2.5)
8.0 (1.8)

—0.7 (-1.3 to —0.1)* —0.7 (-1.2 to —0.2)* —1.0 (-1.6 to —0.4)* —0.7 (-1.4 to —0.1)*

7.7 (1.5)

0.1 (-0.9 to 1.0)

0.0 (-0.7 t0 0.7)  —0.2 (-0.9 to 0.5) 0.2 (-0.5 to 1.0)

4.0 (2.2)
4.7 (2.3)

3.7 (2.7)
3.9 (29)
—0.3 (-1.1 t0 0.5)

6.6 (2.5)

6.3 (2.4)
6.2 (2.5)
0.1 (-1.1 to0 1.2)

4.8 (2.2)
4.5 (2.2)
0.4 (-09 to 1.7)

3.8 (29)
39 (27)
—0.1 (-1.6 to 1.3)

(2.0)

2SD: Standard deviation.

b959% CI = 95% Confidence Intervals.
‘Finland is divided into 19 regions.

*P < 0.05, p-values are based on y? test.
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Table 3. Reason why physiotherapists implement remote physiotherapy (RP) depending on characteristics of physiotherapist or population density.

Wish of One alternative Improves Employer Interest in
rehabilitee, among many, accessibility, requires it, implementing RP, bOther, %
% (N)? % (N)? % (N)? % (N)? % (N)* (N)?
Total group (N=283) 50.2 (142) 48.4 (137) 39.9 (113) 15.2 (43) 10.2 (29) 15.5 (44)
Gender Female N =242 49.2 (119) 49.6 (120) 39.3 (95) 14.5 (35) 11.2 (27) 15.3 (37)
Male N=41 56.1 (23) 41.5 (17) 439 (18) 19.5 (8) 49 (2) 17.1 (7)
Age <45years N=109 52.3 (57) 50.5 (55) 43.1 (47) 18.3 (20) 9.2 (10) 12.8 (14)
>45years N=174 48.9 (85) 47.1 (82) 37.9 (66) 13.2 (23) 10.9 (19) 17.2 (30)
Experience of working <lyears N=154 39.6 (61)* 46.1 (71) 33.1 (51)* 16.2 (25) 8.4 (13) 16.9 (26)
with RP
>1years N=109 62.8 (81)* 51.2 (66) 48.1 (62) 14.0 (18) 12.4 (16) 14.0 (18)
Population density 5 smallest N=31 38.7 (12) 58.1 (18) 41.9 (13) 19.4 (6) 12.9 (4) 129 (4)
5 biggest N =182 50.5 (92) 45.6 (83) 37.9 (69) 13.7 (25) 8.8 (16) 18.1 (33)

2Subjects with positive (yes) response; per cent (N).

PTo save social costs, increase equality, deepen therapy relationship, reduce physical/mental load, increase number of contacts with rehabilitee.

“Finland is divided into 19 regions.
*p < 0.05, values are based on y” test.

® Remote physiotherapy % (N)

Conventional physiotherapy % (N)

Combination, remote and conventional physiotherphy % (N)

92.1
100 (246)
90
80
70
60
50
40
30
20 29 5.6 4.5
10 (6) (15) (12)
0 — _—

67.7
(182)

279
(75)

Percent (N)

Initial assesment Intervention

Assesment of

89.5
(239)

69.3
(185)

‘(‘gf) 359
23.9 o (34)
(56)

24.7
(66)

6.0 - 9.0

(16) : (24)
(C))

= -

Final assesment Follow up

outcome

Stage of physiotherapy process

Figure 1. Proportion of physiotherapists choosing primarily remote physiotherapy (RP), conventional physiotherapy or a combination of both at different stage of

the physiotherapy process.

Two-thirds of all physiotherapists reported that technol-
ogy-related factors inhibit RP. A higher proportion of physi-
otherapists with less than one year experience of working
with RP noted the inhibiting role of technology compared
to physiotherapists with more experience (86.6% vs. 70.2%,
p=.001). On the other hand, physiotherapists with less than
one year of experience working with RP reportedly view
management-related factors as more inhibiting than those
with  more experience (63.0% vs. 45.6%, p=.002).
Furthermore, a higher number of males reported that
physiotherapist-based factors inhibit the use of RP (77.2%
vs. 61.0%, p=.007).

When studying all physiotherapists in relation to the sub-
themes, the three most common promoting factors men-
tioned include the functionality of hardware and software
(71.0%), a physiotherapist's positive attitude towards RP
(58.0%) and a functioning internet connection for physio-
therapists (39.4%). A higher proportion of younger physio-
therapists (< 45years) reported having a more positive
attitude towards promoting the use of RP than older (>
45years) ones (65.9% vs. 53.9%, p=.011). Further, physio-
therapists with less than one year experience of working
with RP highlighted the need for education to promote the

use of RP compared to others (22.1% vs. 13.4%, p=.045)
(Table 4).

With respect to the subthemes, the three most common
inhibiting factors mentioned include a lack of functioning
hardware and software (56.1%), a negative attitude towards
RP (37.6%) and the lack of a working internet connection
(34.9%). Physiotherapists with at least one year experience of
working with RP more frequently reported a lack of function-
ing hardware and software (67.8% vs 55.8%, p=.031) and the
lack of a working internet connection (53.7% vs. 36.5%,
p=.002) as inhibiting factors than did those with less experi-
ence in RP. In contrast, physiotherapists with less than one
year of work experience more often listed education and
competence in relation to RP as inhibiting factors than did
physiotherapists with more experience in RP (29.8% vs
11.4%, p=.001, for education and 21.0% vs. 12.1%, p=.039,
for competence). More detailed results are shown in Table 4.

Only 18.6% (59/318) of physiotherapists reported that
their workplace has agreed on pre-criteria for using RP. Of
these physiotherapists (N=59), most (68%, 40/59) reported
using it based on a rehabilitee’s wish to do so, while the
fewest (14%, 8/59) reportedly use it for cultural reasons.
Detailed results are shown in Figure 2.
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Table 4. Factors promoting or inhibiting the implementation of remote physiotherapy (RP).

Experience of working Population density %
All subjects % Gender % (N); Age % (N); < 45/ with RP% (N); < 1/ (N); 5 smallest /5
(N) female / male > 45 years > 1 year greatest
Promoting factors
Physiotherapist-based factors 76.5 (390) 75.9 (327) / 79.7 (63) 77.8 (137)/ 75.7 (253) 76.2 (138) / 81.2 (121) 81.8 (54) / 74.4 (233)
Attitude 58.0 (296) 57.1 (246) / 63.3 (50) 65.9 (116) / 53.9 (180)*  57.5 (104) / 64.4 (96) 66.7 (44) / 56.9 (178)
Competence 32 7 (167) 31 8 (137) / 38.0 (30) 27 8 (49) / 35.3 (118) 31 5(57) / 29.5 (44) 34.8 (23) / 32.3 (101)
Experience of working with RP 0 (41) 4(32) /1149 3 (11) /9.0 (30) 8 (16) / 9.4 (14) 12.1(8) /7.0 (22)
Technology-based factors 845 (431) 847 (365) / 83.5 (66) 85.8 (151) / 83.8 (280) 895 (162) / 89.9 (134) 80.3 (53) / 84.3 (264)
Functionality of hardware and 71.0 (362) 71.5 (308) / 68.4 (54) 68.2 (120) / 72.5 (242) 74.6 (135) / 77.9 (116) 66.7 (44) / 70.0 (219)
software
Internet connection 39.4 (201) 39.7 (171) / 38.0 (30) 43.8 (77) / 37.1 (214) 45.3 (82) / 67 (45.0) 36.4 (24) / 43.1 (135)
Management-based factors 56.3 (287) 56.8 (245) / 53.2 (42) 54.5 (96) / 57.2 (191) 54.7 (99) / 45.0 (67) 48.5 (32) / 55.9 (175)
Education 20.0 (102) 18.8 (81) / 26.6 (21) 20.5 (36) / 19.8 (66) 22.1 (40) / 13.4 (20)* 22.7 (15) / 18.8 (59)
Technical support 16.1 (82) 169 (73) / 11.4 (9) 12.5 (22) / 18.0 (60) 138 (25) / 11.4 (17) 7.6 (5) / 16.9 (53)
Facilities 9.4 (48) 4 (36) / 15.2 (12) 13.1 (23) / 7.5 (25)* 8 (16) / 9.4 (14) 10.6 (7) / 10.2 (32)
Work-time resources 22.2 (113) 23 9 (103) / 12.7 (10)* 21.6 (38) / 22.5 (75) 199 (36) / 17.4 (26) 21.2 (14) / 20.4 (64)
Inhibiting factors
Physiotherapist-based factors 63.5 (324) 61.0 (263) / 77.2 (61)* 66.5 (117) / 62.0 (207) 61.3 (111) / 54.4 (81) 75.8 (50) / 61.7 (193)*
Attitude 37.6 (192) 36.0 (155) / 46.8 (37) 443 (78) / 34.1 (114)* 38.1 (69) / 40.3 (60) 45.5 (30) / 35.8 (112)
Competence 21.8 (111) 20.4 (88) / 29.1 (23) 22.7 (40) / 213 (71) 21.0 (38) / 12.1 (18)* 24.2 (16) / 22.7 (71)
Experience of working with RP 22.5 (115) 20.4 (88) / 34.2 (27)* 15.9 (28) / 26.0 (87)* 18.2(33) / 11.4 (17) 30.3 (20) / 20.1 (63)
Technology-based factors 69.5 (355) 69.1 (298) / 72.2 (57) 67.7 (226) / 73.3 (129) 70.2 (127) / 86.6 (129)* 69.7 (46) / 70.9 (22)
Functionality of hardware and 56.1 (286) 56.1 (242) / 55.7 (44) 56.3 (99) / 56.0 (187) 55.8 (101) / 67.8 (101)*  54.5 (36) / 56.2 (176)
software
Internet connection 34.9 (178) 35.3 (152) / 329 (26) 443 (78) / 29.9 (100)* 36.5 (66) / 53.7 (80)* 36.4 (24) / 37.4 (117)
Management-based factors 58.0 (296) 59.9 (258) / 48.1 (38) 55.1 (97) / 59.6 (199) 63.0 (114) / 45.6 (68)* 57.6 (38) / 59.4 (186)
Education 245 (125) 24.8 (107) / 22.8 (18) 23.3 (41) / 25.1 (84) 29.8 (54) / 1.4 (17)* 25.8 (17) / 23.6 (74)
Technical support 9 (97) 21 1(91) /76 (6)* 15.9 (28) / 20.7 (69) 18.2 (33) / 19.5 (29) 18.2 (12) / 19.2 (60)
Facilities 2 (47) 8(38) /114 (9) 10.8 (19) / 8.4 (28) 9.4 (17) / 13.4 (20) 45 (3) /12.1 (38)
Work-time resources 206 (105) 21 6 (93) /152 (12) 17.6 (31) / 22.2 (74) 22.1 (40) / 14.8 (22) 25.8 (17) / 20.1 (63)
*p < 0.05, values are based on xz test.
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Figure 2. Proportion of physiotherapists choosing criteria for remote physiotherapy (RP).

Of the physiotherapists, 62.4% (309/495) reported that
they had not participated in RP education in the last year.
Overall, more female than male physiotherapists (40.0%,
167/417 vs. 24.3%, 19/78, p=.010) and more physiotherapists
with at least one year experience of working with RP com-
pared to less experienced ones (58.0%, 83/143 vs. 43.8%,
78/178, p=.013) had participated in RP education in the last
year. Furthermore, only 8.9% (44/495) of the physiotherapists
had reportedly taken entry-level courses in RP.

Discussion
Principal findings

This study investigated physiotherapists’ views on suitability
and usability and the factors affecting the use of RP in
Finland, as the ongoing COVID-19 pandemic has increased
the use of RP in everyday practice [1,2]. In Finland, the use
of RP is still limited to different stages of the physiotherapy
process, with it mostly being used in follow-ups. In the view



of the physiotherapists, RP is best suited to physiotherapy-
based communication, such as consultation, guidance and
counselling, and the main reason for implementing RP is in
response to rehabilitees’ wishes. Technology-based factors
mostly promote the use of RP, followed by physiotherapist-
related factors. At the time of the survey, in the year 2021,
continuing education in the field of RP was at a low level in
Finland.

Our results show that RP is mostly used for consultation,
guidance, counselling and exercise purposes, as also demon-
strated in the studies by Rausch et al. [2] and Malliaras et al.
[3]. One interesting finding is that physiotherapists with
more experience of working with RP feel RP is better suited
to different physiotherapy tasks than physiotherapists with
less experience in RP. Even if allowing for no statistical differ-
ences between the different physiotherapy tasks, the suitabil-
ity score was systematically higher for those physiotherapists
with more experience in RP. This observed finding is in line
with evidence presented by Lawford et al. [29], who con-
cluded that experience of working with RP is associated with
more convenient use of RP in clinical practice. The finding
suggests that physiotherapists in the field of RP learn by
doing and that experience in RP may affect their mode of
action. Such a response is understandable given the fact that
the COVID-19 pandemic led to the rapid implementation of
RP and that physiotherapists may have felt challenged in
reaching the required standards for conventional physiother-
apy with RP. However, the optimal outcome in physiotherapy
can be achieved when adopting an evidence-based approach
which combines the best available research data with physi-
otherapists’ clinical expertise and rehabilitees perception.
Verbal communication as a form of guidance and counselling
is a key element in the physiotherapy process [4,5], and,
based on our study, it seems that RP is best suited at the
moment to these kinds of physiotherapy tasks and should
be part of the physiotherapy process. But previous studies
have shown that RP can also be used for assessment when
observing rehabilitees, e.g. how they balance tasks, their gait,
their joint range of motion [3,28], their self-assessed palpa-
tion and performance on specialised tests [3], as well as how
they respond to validated questionnaires [38].

The most important reasons for implementing RP in the
opinion of the physiotherapists was to honour the wish of
the rehabilitee, to use it as one alternative physiotherapy
method among many and because RP improves accessibility.
On the other hand, they did not mention the fact that RP
saves social costs, increases equality or deepens therapy rela-
tionships as important reasons for using it. Even if prior stud-
ies had mentioned that RP can offer easier access to therapy
for rehabilitees, for example in rural areas, by reducing travel
times and waiting times [18,20,39,40], be a cost-effective
means of accessing physiotherapy [41] and that RP deepens
the relationship between the physiotherapist and rehabilitee
[42], our study did not yield such findings. It may be that the
physiotherapists in our study felt they had been forced to
implement RP in everyday practice during the COVID-19 pan-
demic and that they had done so for practical reasons in
these kinds of circumstances, only being able to offer
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physiotherapy to those rehabilitees who needed it and were
unable or unwilling to visit a hospital or clinic. However, it is
important for physiotherapists to recognise that rehabilitees
who are not interested in or who are unfamiliar with RP may
need more conventional physiotherapy than enthusiastic
rehabilitees [9].

Physiotherapy has traditionally been a hands-on profession
with strong manual and face-to-face interactions between the
rehabilitee and physiotherapist. Overall knowledge, on the
suitability of RP at different stages of the physiotherapy pro-
cess is still limited. In our study, conventional physiotherapy is
mostly used in all stages of the physiotherapy process and
especially in the initial and final assessment of rehabilitees. RP
is typically used in follow-ups, whereas physiotherapists rarely
use it in other stages of the physiotherapy process. It seems
that physiotherapists prefer to meet rehabilitees face to face
at clinics or in hospitals at some stage of the physiotherapy
process. However, RP can be seen these days as a necessary
part of the physiotherapist’s professional role, depending on a
physiotherapist’s willingness [5] and confidence in implement-
ing RP in the physiotherapy process [3,18], though most phys-
iotherapists feel that RP cannot be used as a replacement for
contact between the rehabilitee and physiotherapist [2,15]. RP
is mostly used in physiotherapy when, e.g. rehabilitees per-
form exercises [18] and in follow-ups [43], a finding high-
lighted in other studies as well.

RP requires new skills and a new mindset from both phys-
iotherapists and rehabilitees for it to be successful, but it
also requires technical equipment that is easy to use and
that works well. In our study, technology-related factors were
the factors that most promoted the use of RP, followed by
physiotherapist-related factors and management-related fac-
tors. Even though younger people are usually more familiar
with using technical equipment, a higher proportion of
younger physiotherapists with less experience in our study
felt less positive about using RP compared to older ones. On
the other hand, experience working with RP was not seen as
an important factor in promoting the use of RP. Factors iden-
tified in other studies as promoting the use of RP include
the increasing flexibility of physiotherapists in their daily
practice [20] and new professional skills [18]. Also, the possi-
bility to follow up on rehabilitees’ progress [22], the oppor-
tunity to give individual feedback [23], integrating guidance,
counselling and therapeutic exercises into daily life, and pro-
viding flexible exercise hours for rehabilitees [21] have been
discussed. Promoting and inhibiting factors have been
studied in qualitative studies and discussed in the existing
literature. We used a quantitative, cross-sectional, web-based
questionnaire to study these factors, and our study, there-
fore, offers important new knowledge about RP in Finland
that can, with a certain amount of caution, be generalised.

There are several barriers preventing the widespread use
of RP. Our study reveals that technology-based factors
strongly inhibit the use of RP, especially among physiothera-
pists with less experience working with RP. Similarly, Damhus
et al. [18] concluded in their study that a lack of technical
support and physiotherapists’ concern about fixing technical
issues are also barriers. Technical issues commonly occur
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when using digital devices, and such barriers should be
resolved before implementing RP. Other barriers include the
physiotherapist’s competence in using technical equipment,
resistance to RP, the cost of investing in technical equipment
[44], a lack of environmental space to implement RP and
infrastructural challenges, such as bandwidth capacity [45].
Furthermore, some physiotherapists have suggested that lim-
ited physical contact with the rehabilitee hinders clinical rea-
soning [3]. The physiotherapists taking part in our study also
mentioned each of these barriers except for investment cost
and clinical reasoning. One interesting finding in our study
was that the same factors both promote and inhibit the use
of RP. Therefore, we can conclude that technology-based,
physiotherapist-based and management-based factors are all
essential in order to successfully implement RP. Overall,
knowledge about promoting and inhibiting factors in RP is
still limited, and more high-quality studies on these factors
are essential.

We also noted a lack of education in the field of RP in our
study, similar to Jonas et al. [46], even though RP was first
introduced in the late 1990s [7]. The COVID-19 pandemic
increased the use of RP [1,2], and therefore, to better meet
the standard of conventional physiotherapy in RP, a frame-
work for how physiotherapists can successfully deliver quality
RP has been developed [6]. Based on the results, in Finland,
the use of RP is mostly based on learning by doing, however,
RP should follow an evidence-based approach, which com-
bines the best available research data with physiotherapists’
clinical experience and rehabilitation perception [4,5]. It is
important for physiotherapists to recognise their own com-
petence and its limits when seeking to successfully imple-
ment RP in daily practice. In addition, this study brings out
the absence of evidence-based reasons to use RP. For
example, only two out of ten physiotherapists reported that
their workplace has agreed on pre-criteria for using RP,
which might be one way to increase the use of evidence-
based RP in clinical settings. In future, more attention should
be paid to increasing the use of evidence-based activities of
RP in clinical settings, but also increasing research work in
implementation studies on this issue.

Strengths and limitations

A strength of this study is the number of physiotherapists
(N=662) who answered the survey, even if only a total of
9.9% (662/6525) answered. The physiotherapists were
recruited from all municipalities in Finland and included
physiotherapists with limited and extensive clinical experi-
ence. The study findings can somehow be generalised to the
broader Finnish physiotherapy workforce, where 80% of
employed physiotherapists are female and the mean age is
44 years. Our study also has some limitations. We collected
the survey data in Finland, and our findings may not be gen-
eralisable to other countries, where physiotherapists may
have more experience in RP. One limitation of our study may
be non-participation bias. We recruited the participating
physiotherapists from the Finnish  Association of
Physiotherapists and from a private physiotherapy

organisation, but we had to collect the data anonymously.
Therefore, it was not possible to analyse whether the
respondents differ significantly from non-responders and
whether these possible differences may have influenced the
results of the study. In our study, the physiotherapist that
answered the whole questionnaire (experience of working
with RP) were on average slightly younger than those who
only answered the first three questions groups (background,
suitability of RP, education in RP). This finding is in line with
Rausch et al. [2], but further complicates the generalisation
of the results.

Further, some of the physiotherapists from the private
physiotherapy organisation were also members of the
Finnish Association of Physiotherapists and had the possibil-
ity to respond twice to the questionnaire. To avoid such an
overlap, we recommended in the information letter not to
respond twice. The use of a scientifically unvalidated ques-
tionnaire, that physiotherapists were not forced to answer
the whole questionnaire, that answers were automatically
collected when a physiotherapist had answered all questions
in a question group and that we had physiotherapists with
and without experience working with RP included can be
seen as a limitation. Lastly, a limitation may be that we did
not use a theoretical model when developing the question-
naire, and used a web-based questionnaire, which often has
a low response rate [47]. However, the questionnaire
included the main domains in the NASSS (non-adoption,
abandonment, scale-up, spread, sustainability) framework
[48], the consensus in a broad expert group and essential lit-
erature in the field, and it was first piloted and tested.
Despite these limitations, our results highlight important
new information about RP, which is important in the devel-
opment of professional competence but also in terms of
education and management.

Conclusion

In conclusion, the suitability of RP for different physiotherapy
work tasks varies. In the view of the participating physio-
therapists, RP is best suited for physiotherapy-based commu-
nication as a form of consultation, guidance and counselling.
While the physiotherapists reported using conventional
physiotherapy most often at all stages in the physiotherapy
process, they use RP most often in follow-up, otherwise, their
reported use of RP is minimal. Technology-related factors
mostly promote the use of RP in a physiotherapist’s daily
practices. Education in the field of RP is at a low level, and
physiotherapists reportedly only use RP pre-criteria infre-
quently. These results may help physiotherapists and organi-
sations in implementing RP in everyday practice. RP should
be implemented in areas where the benefit has been shown.
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