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Abstract

Background: The implementation of standardized assessments in physiotherapeutic practice strongly supports
diagnostic and treatment plans. Previous studies reported insufficient usage of standardized assessments due to lack
of time, lack of knowledge, lack of resources and other barriers. Physiotherapy in outpatient settings became essential
for the rehabilitation of patients with post COVID-19 condition but it remains unknown to what extent assessments
are implemented into the evaluation of these patients. In this study, we explored the current use and barriers regard-
ing the implementation of physiotherapeutic assessments to evaluate patients with post COVID-19 condition.

Methods: A cross-sectional online survey was carried out among 180 physiotherapists working in outpatient set-
tings in Austria and South Tyrol.

Results: The majority of physiotherapists (88%) indicated that standardized assessments are useful, though less
than a fifth of participants actually implement assessments in practice. Among implementation barriers, “insufficient
experience” (41.8%) and “lack of knowledge” (36.6%) were mentioned most often. Concerning specific post COVID-19

assessments, the evaluation of “physical and respiratory function’, “quality of life”and “activities of daily living” were
stated to be of particular relevance.

Conclusions: Our study revealed a low implementation rate and identified the main barriers regarding the non-
usage of standardized assessments for post COVID-19 patients.

Trial registration: The Private University for Health Sciences and Health Technology (UMIT TIROL), and the Research
Committee for Scientific Ethical Questions granted approval for the survey (RCSEQ, Hall in Tirol, Austria, Number 2834).
Keywords: Post COVID-19 condition, Physical therapy specialty, Survey, Physical and rehabilitation medicine,
Physiotherapeutic assessments, Measurement instrument
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What'’s already known about this topic?

Physiotherapy has been shown to play an important role in the
interprofessional rehabilitation of patients with post COVID-19
condition.

The application of standardized physiotherapeutic assessments is
essential for an evidence-based rehabilitation approach.

What does this study add?

¢ Our study revealed a low implementation rate of standardized
assessments among physiotherapists. For the post COVID-19
condition, the “lack of knowledge and experience” was mentioned
as a main barrier for the assessment implementation.
Novel education and training programs are required to ensure the
knowledge transfer from literature to daily physiotherapeutic
practice.

Background

COVID-19 (coronavirus disease 2019) is documented as
a multi-organ disease with a wide spectrum of acute, sub-
acute and long-term symptoms and affects several body
systems [1]. In a high number of COVID-19 survivors,
persistent symptoms are reported even weeks or months
after the acute infection, which are classified by the
World Health Organization (WHO) as “post COVID-19
condition” [2—4]. Also, the number of people who need
treatment due to post COVID-19 condition is assumed
to be rising [5, 6]. Since January 2021, the ICD-10 (Inter-
national Statistical Classification of Diseases and Related
Health Problems 10th Revision) catalogue of the WHO
includes a separate diagnosis code for post COVID-19
condition, namely U09.9 [7].

Post COVID-19 condition is associated with a broad
spectrum of long-term complications. This can affect the
respiratory, cardiovascular, neuromuscular, gastrointes-
tinal, and psychological systems of the body, as well as
functional abilities and participation in daily life (Interna-
tional Classification of Functioning, Disability and Health
(ICF)) [8-11]. The most commonly reported impairment
is a respiratory compromise with reduced lung function
[12-20]. Long-term fatigue is also a prevalent symptom
in post COVID-19 condition reported to last for about 6
months from the onset of the acute disease [2, 21]. Fur-
ther symptoms of neuromuscular impairment include
decreased muscle strength and reduced sensory function
[10, 22, 23]. Apart from physical impairments, psycho-
logical deteriorations, limitations in activity and consid-
erably reduced quality of life are repeatedly reported in
post COVID-19 patients [8, 10, 13, 24].

Currently, health care organization for post COVID-
19 cases differs among European countries. In Austria
and Italy, care is organized on a regional level due to
federalism and all post COVID-19 patients are advised
to contact a general practitioner (GP) for a primary
clinical assessment. Patients with serious, possibly
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life-threatening symptoms are further referred to acute
services, whereas persons with no serious but more com-
plex symptoms are referred to specialized outpatient
clinics. In the case of one dominant symptom, a treat-
ment or a self-management strategy can be directly pre-
scribed by the GP. These patients can also be relegated
to (a) a respective specialist (pulmonologist, cardiologist
or other), (b) multidisciplinary specialized rehabilita-
tion programs (c) individually practicing medical health-
care providers such as physiotherapists, occupational
therapists, speech therapists or nutritional counsellors
[25, 26]. Furthermore, patients may receive a prescrip-
tion from their GP to consult a therapist of their trust.
It is recommended that a secondary assessment of the
patient’s current health status shall be performed in the
outpatient setting [27].

Physiotherapy has proven to be extremely relevant
for the treatment of post COVID-19 patients. Physi-
otherapy may help not only to restore the body func-
tions and structures but also to regain personal activity
and participation [11, 28]. Benefits of physiotherapy for
post COVID-19 condition were reported as one part of
multi-professional rehabilitation program in acute and
post-acute inpatient settings, in specialized outpatient
clinics as well as in individual physiotherapy practices
[25, 29-31]. Moreover, the rehabilitation of patients suf-
fering from multiple symptoms and functional disabili-
ties due to post COVID-19 condition is still a new and
developing field that requires a combination of novel and
well-established rehabilitation approaches. The European
Region of the World Confederation for Physical Therapy
(ER-WP) has developed and published core standards
of physiotherapy practice and recommends performing
physiotherapeutic assessments with standardized meas-
ure instruments for diagnostic and prognostic purposes
and evaluating changes in the patients’ health status
[27]. The development and use of standardized second-
ary assessments is an essential part of the evidence-based
practice (EBP). They are used as a tool to ensure a trans-
parent physiotherapeutic decision-making process, for
diagnostic purposes and can help to give physiothera-
pists and patients a reliable sense of prognosis. The use
of assessments in clinical practice is also relevant for the
professional exchange between colleagues, other health
professionals, patients as well as medical insurance com-
panies [32-34]. However, previous studies in Austria [35],
Italy [36, 37] and other countries such as Canada [34, 38],
the Netherlands [32], Saudi Arabia [39] and the U.S. [40]
identified strong deficits in the application of second-
ary assessments with regard to the implementation of
standards into physiotherapeutic practice. Reported key
barriers in the usage are a lack of time, a lack of knowl-
edge, the perception that outcome measures do not meet
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patient’s needs, a lack of resources and administrative
support, low priority and a lack of professional consen-
sus [32—37, 41]. The Austrian and Italian physiotherapy
education has been largely restructured since 2005 in
line with the Bologna Process and consequently changed
from more technical vocational to a university-based aca-
demic profession [42, 43]. Thus, both countries have a
rather short history of academic physiotherapy education
and research activities. It was shown that EBP is not yet
fully implemented in these countries [35-37, 44].

Our study was carried out in two neighboring geo-
graphical areas: Austria and the northern Italian province
South Tyrol. Italy was the first country in Europe hit by
COVID-19 in February 2020. Shortly after, the first cases
of coronavirus infections were reported in western Aus-
tria. By the end of March 2020, more than 105,000 peo-
ple had been tested positive in Italy [45] and over 10,000
in Austria [46]. Our study was carried out in the period
of the “second COVID-19 wave” in Austria and Italy
(December 2020- February 2021). At this time, patients
of the “first wave” were recovering from the acute period
of the disease. In some cases, symptoms persisted or
newly appeared after both mild and severe COVID-19
infection, suggesting a post COVID-19 condition [2, 21,
47]. Since only the first interim recommendations existed
[25], no physiotherapeutic standardized assessments
were yet implemented into outpatient rehabilitation
practice to directly evaluate patients with post COVID-
19 condition. Regardless, there exist a number of known
and validated measuring instruments that could ade-
quately capture common symptoms on the one hand and
functional abilities and participation on the other [6, 8—
10, 48—50]. Where and how these secondary assessments
are currently included in the outpatient physiotherapeu-
tic practice remains unknown.

The objective of this study was to explore the perceived
appropriateness and current use of standardized measur-
ing instruments capable to assess potential symptoms of
post COVID-19 patients by physiotherapists working in
an outpatient setting originating from Austria and one
adjacent Italian region (South Tyrol). Additional aims
were to determine which measuring instruments are per-
ceived to be useful for the evaluation and to detect rel-
evant facilitators and barriers for assessment application
for these patients.

Methods

Survey development

The study presented here has been part of a big project
conducted by the Department of Physiotherapy at the
Health University of Applied Sciences Tyrol between
December 2020 and February 2021 [5].
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To prepare a questionnaire, a systematic literature
search was performed. It did not identify any existing
instrument to evaluate the importance and reasons for
using standardized assessments for patients with post
COVID-19 condition. Therefore, we have modified pub-
lished survey questions concerning the reasons for using
assessments in general and modified those concerning
post COVID-19 rehabilitation. For the development of
this part of the questionnaire, we also conducted face-
to-face, telephone and online conversations with three
expert physiotherapists to gather experiences on the
structure and purpose of the survey. The questionnaire
was reviewed by three critical physiotherapists independ-
ent of the main sample and the research team. Based on
their feedback on the content and the usability of the
questionnaire, minor changes regarding the wording
were made. The final version consisted of 11 questions
divided into three sections. The first section covered
socio-demographic data (2 questions), the second sec-
tion provided information on education and current field
of work (3 questions), while the last section surveyed
the perceived appropriateness of standardized assess-
ments for patients suffering from post COVID-19 condi-
tion as well as the reasons for or against using them (6
questions). The questionnaire contained open and closed
answer formats and each question is presented on a sepa-
rate page. The questions were not randomly ordered, but
a filter was added to the fourth question in the third part,
which directs participants to alternate the last question.
During the survey, participants could jump back to the
previous questions and change answers if necessary. Mul-
tiple votes were prevented by checking the IP address.
Since the national language in Austria and South Tyrol is
German, the survey was carried out online via soscisur-
vey.de (SoSci Survey GmbH, Munich, Germany) in Ger-
man language. Participants’ responses were anonymous.
Incomplete questionnaires were considered for analysis
if at least 60% of the answers were given. To present the
results, the “Checklist for reporting the results of internet
E-surveys” (CHERRIES) was followed [51]. The question-
naire in English is attached in Additional file 1. The com-
pleted CHERRIES is attached in Additional file 2.

Survey participants

The online survey was open to all registered physio-
therapists in Austria and South Tyrol currently working
in outpatient settings that had received an invitation to
participate. Currently, the registry in both countries does
not provide information on the percentage of physiother-
apists working in inpatient or outpatient settings. For
this reason, it was not possible to get a detailed number
of potential participants [52, 53]. Individuals were fur-
thermore eligible to participate if they met the following
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inclusion criteria: (a) at least holding a professional
qualification in physiotherapy and (b) currently practic-
ing in an outpatient setting, which includes freelance
physiotherapeutic practices, outpatient clinics (public
or private), outpatient rehabilitations and other outpa-
tient work settings. Working solely in inpatient settings,
practicing outside of Austria and South Tyrol and being
a physiotherapy student were exclusion criteria for this
study. It was not mandatory to be currently working with
COVID-19 patients to participate in this survey.

As an invitation, a link to the online survey was pro-
vided with an email within social and private networks.
Due to the lack of an official mailing list of physiothera-
pists in Austria and South Tyrol, potential participants
were asked to distribute the invitation link to eligible
physiotherapists within their professional networks. To
address alumni within Austria and South Tyrol, physi-
otherapists were contacted via email, telephone through
professional networks and specific social media groups
on Facebook. Furthermore, Physio Austria, the Austrian
physiotherapy professional association, announced the
survey in their monthly newsletter. Four weeks after the
first invitation a friendly reminder was sent out (Addi-
tional file 2).

Ethics

The Private University for Health Sciences and Health
Technology (UMIT TIROL), and the Research Com-
mittee for Scientific Ethical Questions granted approval
for the survey (RCSEQ, Hall in Tirol, Austria, Number
2834). All respondents participated anonymously and
voluntarily. Filling out and submitting the online survey
represented an informed consent of the participants, as
described in the introduction of the questionnaire.

Data analysis

Data were analyzed using IBM SPSS version 27.0.1 sta-
tistical software (IBM SPSS Inc., Chicago, USA). Ques-
tions with closed answer formats were descriptively
analyzed based on frequencies and percentages. Evalua-
tion of all available cases, including incomplete data sets,
did not show high numbers of dropouts for any particu-
lar question. Answers to open questions were verbally
transcribed. Two researchers (C.S. and B.S.) performed a
simple content analysis to uncover recurring entries and
built categories.

Results

Survey response

A total of 180 participants provided relevant data and
were analyzed for this study (58.4% of first survey
page completion (#=308), 21.9% of total survey views
(n=822)). The answers of those participants who did not
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complete the full questionnaire (n=17), were considered
for data analysis until their individual dropout if at least
60% of the questions were answered. The dropouts did
not occur from any particular question (Additional file 2).

Demographics

In total, 180 physiotherapists with a median age of 37.0
years and an interquartile range (IQR) of 29-44 partici-
pated in the online survey. The majority of the respond-
ents were female (77.2%) with a median work experience
of 11 years (IQR 5-20), ranging from less than one year
to 38 years of work experience. The majority of respond-
ents indicated that their highest level of education was
a diploma in physiotherapy or a bachelor’s degree and
reported to work in a freelance physiotherapeutic prac-
tice. Respondents’ educational and outpatient work-field
characteristics are presented in Table 1.

Assessment application

40% of the survey respondents (n=72) had already
received inquiries from patients with post COVID-19
condition. The majority of participating physiotherapists
(n=158; 87.8%) indicated a positive attitude towards the
usage of assessments for these patients. Nevertheless,
data showed that less than a fifth (n=30) actually use
assessments to evaluate patients with post COVID-19
condition (see Additional file 3).

Table 1 Participants'educational and work-field characteristics

Characteristics n % Mdn IQR
Gender 180
Female 139 772
Male 41 228
Highest degree of qualification 180
Diploma or Bachelor 132 733
Master 43 239
PhD 5 28
Physiotherapeutic work experience in 180 11 5-20
years
Current workplace ® 180 (225 total responses)
Freelance physiotherapeutic practice 119 66.1
Outpatient clinic (public hospital) 30 167
Outpatient rehabilitation 22 122
Outpatient clinic (private hospital) 9 50
Other 45 200

2 multiple responses possible

Abbreviations: n (sample size), % (percent), Mdn (Median), IQR (interquartile
range)
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Reasons for usage and non-usage of assessments

29 out of 30 participants further specified reasons for
using assessment: 28 reported doing so “to monitor
the physiotherapeutic rehabilitation progress” in their
patients. Furthermore, they stated to appreciate the use
of assessments “to develop specific treatment plans”
(n=25). One physiotherapist stated “to use assessments
for patient education” Further mentioned reasons for
using assessments are presented in Table 2.

The main reasons for those who did not apply specific
assessments to evaluate patients with post COVID-19
were “a lack of experience” in using assessments and “a
lack of knowledge” of appropriate assessments. In the
open section “other reasons for non-usage” the major-
ity of the participants reported that they currently
do not treat patients with post COVID-19 condition
(n=33). Further single indications for the non-usage
were: “impossible setting” (n=1), “discussion of the
problem is sufficient” (n=1), “the osteopathic treatment
is too individual for assessments” (n=1) and “patients
have problems with perception” (n=1). Data regarding
the mentioned reasons for non-usage are presented in
Table 3.

Relevant assessments

All study participants were asked to list assessments
that they would consider potentially relevant to evalu-
ate patients with post COVID-19 condition. In total, 125
mentions were given by 73 participants. Following the
guidelines of Shah et al., we evaluated the answers and
assigned them to the five categories: (a) evaluation of the
physical function, (b) evaluation of the respiratory func-
tion, (c) quality of life, (d) activities of daily living and (e)
cognitive function [9].

The most frequent statement which evaluates the
physical function (category a) was “the six minute walk-
ing test (6MWT)” (n= 33), which is a sub-maximal
exercise test to assess aerobic capacity and endurance.
“The measurement of the maximum force” was also
frequently mentioned (n=18). “The Timed Up and Go
test (TUG)”, which estimates the probability of falls
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Table 3 Participants' reasons for non-using assessments
(percentages of participants by category, multiple answers
possible)

n=134 %
The experience in using assessments is not 56 418
sufficient
No suitable assessments are known 49 36.6
The procedure takes too much time 13 9.8
No need to use assessments 1 0.8
Open indications 38 284

Abbreviations: n (sample size), % (percent)

in elderly adults, was also mentioned quite frequently
(n=8). The BORG scale, which allows individuals to
subjectively rate their perceived exertion (RPE), was
mentioned seven times. The need to assess respira-
tory function (category b) was mentioned by 33 par-
ticipants. In particular, “the assessment of maximum
inspiratory and expiratory force’, “the maximum oxy-
gen uptake capacity’, “the maximum oxygen saturation”
and “a spiroergometry” were listed.

From the point of view of the participating physi-
otherapists, various assessments are suitable for evalu-
ating possible restrictions in the patients’ quality of life
(categorized as ¢, n=12), such as the SF-36 (Short Form
36 Health Survey Questionnaire), the HRQoL (Health
Related Quality of Life) or the CRDQ/CRQ (Chronic
Respiratory Disease Questionnaire). Six physiothera-
pists considered the evaluation of possible limitations
in activities of daily living (category d) in patients with
post COVID-19 to be useful. In this dimension, the BI
(Barthel Index), which is used to measure performance
in activities of daily living, and the PSFS (Patient Spe-
cific Functional Scale), which assesses functional ability
to complete specific activities, were mentioned.

The Fatigue Severity Scale (FSS), which differentiates
fatigue from clinical depression, and a psychological
assessment were mentioned once. These two assess-
ments can be assigned to the cognitive function cate-
gory (e). The categorized mentions are summarized in

Table 2 Participants'reasons for using assessments (percentages of participants by category, multiple answers possible)

n=29 %
To monitor the physiotherapeutic rehabilitation progress 28 96.6
To develop a specific treatment plan 25 86.2
The comparability with other affected patients is appreciated 16 55.2
To provide a quick overview of the sequelae after a COVID-19 infection 16 55.2
The standardized process from diagnosis to the evaluation of physiotherapy treatment is appreciated 15 517
For patient education 1 34

Abbreviations: n (sample size), % (percent)
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Table 4. Other assessments mentioned (#=6) could not
be assigned to a specific category.

Discussion

The multiple consequences of COVID-19 beyond the
acute infection phase have a major impact not only on
the affected individuals but also on health care systems.
Previous studies indicate that a relatively high num-
ber (10-20%) of COVID-19 patients suffer from at least
one symptom weeks to months after the first symptom
onset [4, 10, 21, 31] and an increase in patients with post
COVID-19 condition is expected [5, 6].

To the best of the author’s knowledge, this is the first
study to explore the current usage as well as the rea-
sons for usage and non-usage of standardized measuring
instruments for post COVID-19 patients by physiother-
apists working in outpatient settings. A sample of 180
physiotherapists working in Austria and South Tyrol par-
ticipated in this survey. Regarding gender distribution,
the data of our survey corresponded to the current ratio
of physiotherapists in Austria (75% female; 25% male)
[54]. The vast majority of respondents considers the use
of secondary assessments to evaluate the health status of
patients suffering from post COVID-19 to be appropri-
ate, but only a small number of them actually uses stand-
ardized assessments in daily practice. These data support
previous studies that show a low level of assessment
usage by physiotherapists in Austria and other countries
[32-35, 41].

Furthermore, studies from Austria and Italy revealed
a deficit in research activity and low engagement in
EBP among physiotherapists [35-37, 44]. The rela-
tively short history of academic education can be one
reason for the low consideration of EBP and the imple-
mentation of assessments in daily practice [33]. Bar-
riers to the implementation of assessments can be
found on two levels: the single responsibility of the

Table 4 Participants’ content analyzed used  relevant
assessments (multiple answers possible)
Assessment category n=73 %
(a) Evaluation of physical function
6MWT 33 452
Strength tests 18 24.7
Timed Up and Go 8 11.0
BORG Scale 7 9.6
(b) Evaluation of respiratory function 33 452
(c) Evaluation of quality of life 12 16.4
(d) Evaluation of activities of daily living 6 8.2
(e) Evaluation of cognitive function 2 2.7

Abbreviations: n (sample size), % (percent), a-e (assessment categories)
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practicing physiotherapists (“lack of knowledge and
competencies”) and on the organization level (“lack of
time”, “no available instruments” and “an inappropri-
ate work environment”) [32]. In our study, physiothera-
pists stated that they refrained from using assessments
because they consider their experience in using them
to be “insufficient” and they “lack knowledge” on how
to select appropriate assessments. They also feared that
the implementation of assessments would “take a lot of
time”. Such assumptions can be identified as a further
“lack of knowledge” barrier since several existing stand-
ardized tools can be applied in a timely manner.

Those therapists who already implemented assess-
ments in their daily work indicated that they primar-
ily use them “to monitor the treatment process” and
“to develop a specific treatment plan” for their patients.
Further reasons mentioned for the usage of assessments
are “good comparability with other affected patients”
and “possibility to get a quick overview of the sequelae
after a COVID-19 infection” Literature suggests that
positive attitudes toward the use of standardized meas-
urements and a belief in the benefits of their use are the
most important factors in their adoption [27, 32, 41].

Due to the multidimensional characteristics of post
COVID-19, it is a challenge for the practicing physi-
otherapists to adequately capture the symptoms of post
COVID-19 that need to be treated. At the time the study
was carried out (December 2020 — February 2021), there
was already one COVID-19-specific assessment available
to evaluate the long term patients’ needs after a COVID-
19 infection, a clinically useful tool with good internal
consistency for this patient group [55, 56]. Moreover,
several existing assessments can be combined to address
the rehabilitation needs and capture all possible impair-
ments [48-50]. Another instrument for identifying
patients suffering from slow or incomplete recovery is
the Post-COVID-19 Functional Status (PCFS) which can
also be used to track improvement over time. The PCFS
is a suitable tool for assessing the impact of symptoms
on the functional status of patients after a COVID-19
infection with excellent reliability and good construct
validity [57-59].

In March 2021, a Spanish research team published
a prospective surveillance model to facilitate the early
identification and management of post COVID-19
patients [6]. This model provides easy-to-use guidance,
which includes reliable assessments and measurements
to ensure the necessary evaluation of the patients’ current
health status, cut-off points and orientation regarding
physiotherapeutic treatment. It is now a great challenge
to implement those (and possibly other) assessments into
daily physiotherapeutic practice.
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In the course of our study, participants were asked to
list all assessments that they considered potentially rel-
evant to evaluate patients with post COVID-19 condi-
tion. Respondents named a wide range of potentially
important assessments, which in sum covers recom-
mended dimensions for a complete and specific func-
tional assessment of patients with post COVID-19
condition [6, 48, 50]. Since the virus has a strong effect
on the respiratory system, we have mentioned the res-
piratory rehabilitation with a specific question. This
could have led to a bias in the most frequently men-
tioned assessments, which evaluate respiratory and
functional parameters. Nevertheless, the answers given
by the survey participants included a wide range of
assessments and did not only refer to respiratory system.
The condition of COVID-19 survivors is much more
complex, therefore it is necessary to take other param-
eters into account [1]. Impairments regarding the qual-
ity of life and activities of daily living (ADL’s) are a huge
problem in post COVID-19 patients [6]. Surprisingly, a
relatively low number of participants in our survey men-
tioned assessments to evaluate the patients’ quality of
life (n=12) and impairments in ADL’s (n=6). Although
fatigue is considered one of the most problematic
sequelae of COVID-19 [3] there was only one specific
mention of the need to assess the severity of fatigue.
The need to assess possible neurological consequences
of post COVID-19, such as cognitive and mental health
impairments, was rarely mentioned by the participants
of our study. Physiotherapeutic measurements includ-
ing the 6MWT, the Timed Up and Go, the BORG scale
or the Barthel index are not time-consuming, require
little or no equipment and are easy to administer in
daily practice. To promote the use of assessments, ade-
quate training, sufficient time resources and the transfer
from literature into daily practice must be ensured. Our
data clearly show that there is a strong need for further
clarification of the clinical presentation of post COVID-
19 condition. We have previously found that the willing-
ness to obtain additional COVID-19-specific education
among Austrian physiotherapists is very high [5]. The
data presented here further underlines the importance
of including usage of the evaluation methods in the
advanced training to address post COVID-19 rehabilita-
tion needs in Austria and South Tyrol.

The low number of participating physiotherapists is a
limitation of this study and makes it difficult to generalize
the results obtained. Furthermore, due to survey dissemi-
nation strategies, the exact number of physiotherapists
working in an outpatient setting remains unclear and no
response rate can be calculated. Newly implemented pro-
fessional registers in Austria (approx. 17.100 registered
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physiotherapists) and Italy (approx. 700 physiotherapists
listed in South Tyrol) do not provide information about
the employment status or place of work. Therefore, the
number of physiotherapists working in outpatient set-
ting remains unknown. Another limitation is that the
survey was accessible only online, which may exclude
physiotherapists with lower technical affinity. In terms
of gender, age and work specialization, the sample of
respondents was similar to previous studies in Austria
[60, 61]. Due to the online setting, the study limitations
also include the absence of a researcher. Potential misun-
derstandings regarding specific survey items could not
be identified or clarified directly with a person present.
Even though a limitation within SoSci Survey was added,
it cannot be ruled out that a person took part in the sur-
vey several times, by using different devices.

Additionally, participating physiotherapists with a per-
sonal interest in COVID-19 might have been more likely
to participate in the survey and might have had more
expertise than non-respondents. Yet, this is the first study
capturing the current usage of standardized assessments
for evaluating patients with post COVID-19 condition.

Conclusion

In conclusion, our study shows that even though physi-
otherapists in Austria and South Tyrol consider stand-
ardized physiotherapeutic assessments useful for their
daily practice, less than a fifth of participants routinely
implement them. The most important barriers for the
non-usage of assessments are “lack of experience” and
“lack of knowledge” The post COVID-19 condition is
relatively new and there is a lack of experience for the
best rehabilitation strategy, consequently evidence-based
physiotherapy requires keeping oneself informed about
newly published guidelines. Therefore, novel education
and training programs are urgently required to ensure
the knowledge transfer from literature to daily practice to
perform standardized assessments of patients with post
COVID-19 condition.
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Disease Questionnaire; Bl: Barthel Index; PSFS: Patient Specific Functional
Scale; FSS: Fatigue Severity Scale; ADLs: activities of daily living.



Spiegl et al. Archives of Physiotherapy (2022) 12:21

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540945-022-00147-0.

Additional file 1.
Additional file 2.
Additional file 3.

Acknowledgements
Not applicable

Authors’ contributions

Conceptualization, CS.,, B.S, N.5-M,, E.S. and CW,; methodology, CS,, B.S, N.5-M,
E.S.and CW, validation, B.S; formal analysis, C.S. and B.S,; data curation, E.S,;
writing—original draft preparation, C.S,, B.S. and N.S-M,; writing—review and
editing, E.S. and CW, supervision, B.S.; project administration, B.S., CW., E.S.
and N.S-M. The authors read and approved the final manuscript.

Funding
The authors declare that they received no funding.

Availability of data and materials
On request

Declarations

Ethics approval and consent to participate
RCSEQ, Hall in Tirol, Austria, Number 2834, informed consent of the partici-
pants by filling in and sending the questionnaire.

Consent for publication
All authors have read and agreed to the published version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Physiotherapy, Health University of Applied Sciences Tyrol,
FH Gesundheit Tirol, Innrain 98, 6020 Innsbruck, Austria. 2Unit for Research

and Innovation, Health University of Applied Sciences Tyrol, FH Gesundheit
Tirol, Innrain 98, 6020 Innsbruck, Austria.

Received: 27 January 2022 Accepted: 17 July 2022
Published online: 15 September 2022

References

1. Kleinitz P, Mills J-A, Connolly B, Skelton P, Smith G, Clift Z. Rehabilitation
considerations during the COVID-19 outbreak: Pan American Health
Organization; 2020 [cited 2021 Oct 5]. Available from: URL: https.//www.
paho.org/en/documents/rehabilitation-considerations-during-covid-19-
outbreak.

2. ChopraV, Flanders SA, O'Malley M, Malani AN, Prescott HC. Sixty-Day
Outcomes Among Patients Hospitalized With COVID-19. Ann Intern Med.
2021;174(4):576-8.

3. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS,
et al. Post-acute COVID-19 syndrome. Nat Med. 2021;27(4):601-15.

4. Nurek M, Rayner C, Freyer A, Taylor S, Jérte L, MacDermott N, et al. Recom-
mendations for the recognition, diagnosis, and management of long
COVID: a Delphi study. Br J Gen Pract. 2021.

5. Scheiber B, Spiegl C, Wiederin C, Schifferegger E, Schiefermeier-Mach
N. Post-COVID-19 Rehabilitation: Perception and Experience of Austrian
Physiotherapists and Physiotherapy Students. JERPH. 2021;18(16):8730.

6. Postigo-Martin P, Cantarero-Villanueva |, Lista-Paz A, Castro-Martin E,
Arroyo-Morales M, Seco-Calvo J. A COVID-19 Rehabilitation Prospective
Surveillance Model for Use by Physiotherapists. J Clin Med. 2021;10(8).

20.

21

22.

23.

24.

25.

26.

27.

Page 8 of 9

Krollner B, Krollner, Dirk, M. U09.-! Post-COVID-19-Zustand [cited 2022 Apr
26]. Available from: URL: https://www.icd-code.de/icd/code/U09.-thtml.
Patel K, Straudi S, Yee Sien N, Fayed N, Melvin JL, Sivan M. Applying the
WHO ICF Framework to the Outcome Measures Used in the Evaluation of
Long-Term Clinical Outcomes in Coronavirus Outbreaks. Int J Environ Res
Public Health. 2020;17(18).

Shah W, Hillman T, Playford ED, Hishmeh L. Managing the long term
effects of covid-19: summary of NICE, SIGN, and RCGP rapid guideline.
BMJ. 2021;372:n136.

Huang C, Huang L, WangY, Li X, Ren L, Gu X, et al. 6-month consequences
of COVID-19 in patients discharged from hospital: a cohort study. Lancet.
2021,397(10270):220-32.

. World Health Organization, editor. International Classification of Func-

tioning Disability and Health (ICF). Geneva: World Health Organization;
2001.

Hui DS, Wong KT, Ko FW, Tam LS, Chan DP, Woo J, et al. The 1-year
impact of severe acute respiratory syndrome on pulmonary function,
exercise capacity, and quality of life in a cohort of survivors. Chest.
2005;128(4):2247-61.

. Tansey CM, Louie M, Loeb M, Gold WL, Muller MP, Jager J de et al. One-

year outcomes and health care utilization in survivors of severe acute
respiratory syndrome. Arch Intern Med 2007; 167(12):1312-1320.

Ong K-C, Ng AW-K, Lee LS-U, Kaw G, Kwek S-K, Leow MK-S, et al. Pulmo-
nary function and exercise capacity in survivors of severe acute respira-
tory syndrome. Eur Respir J. 2004,24(3):436-42.

Ng CK, Chan JWM, KwanTL, To TS, Chan YH, Ng FYY, et al. Six month
radiological and physiological outcomes in severe acute respiratory
syndrome (SARS) survivors. Thorax. 2004;59(10):889-91.

Ong K-C, Ng AW-K, Lee LS-U, Kaw G, Kwek S-K, Leow MK-S, et al. 1-year
pulmonary function and health status in survivors of severe acute respira-
tory syndrome. Chest. 2005;128(3):1393-400.

Zhang P, Li J, Han N, Liu HX, Jiang M, Pan F, et al. Long-term conse-
quences in lung and bone associated with hospital-acquired severe
acute respiratory syndrome: a 15-year follow-up from a prospective
cohort study. Lancet. 2018,392:S11.

Wong KT, Antonio G, Hui DS, Ho C, Chan PN, Ng WH, et al. Severe Acute
Respiratory Syndrome. Thin-Section Computed Tomography Features,
Temporal Changes, and Clinicoradiologic Correlation During the Conva-
lescent Period. J Comput Assist Tomogr. 2004;28:790-5.

Wu X, Dong D, Ma D. Thin-Section Computed Tomography Manifesta-
tions During Convalescence and Long-Term Follow-Up of Patients

with Severe Acute Respiratory Syndrome (SARS). Med Sci Monit.
2016;22:2793-9.

Xie L, LiuY, Xiao Y, Tian Q, Fan B, Zhao H, et al. Follow-up study on
pulmonary function and lung radiographic changes in rehabilitat-

ing severe acute respiratory syndrome patients after discharge. Chest.
2005;127(6):2119-24.

Carfi A, Bernabei R, Landi F. Persistent Symptoms in Patients After Acute
COVID-19. JAMA. 2020;324(6):603-5.

Kiekens C, Boldrini P Andreoli A, Avesani R, Gamna F, Grandi M, et al.
Rehabilitation and respiratory management in the acute and early post-
acute phase. "Instant paper from the field" on rehabilitation answers to
the COVID-19 emergency. Eur J Phys Rehabil Med. 2020;56(3):323-6.
Simpson R, Robinson L. Rehabilitation After Critical lliness in People With
COVID-19 Infection. Am J Phys Med Rehabil. 2020;,99(6):470-4.
Lemhéfer C, Sturm C, Loudovici-Krug D, Best N, Gutenbrunner C. The
Impact of Long-COVID on Functioning - Results from a Community
Survey in Patients After Mild and Moderate SARS-CoV-2-Infection in
Germany; 2021.

Wolf S, Erdos J. Long COVID care pathways: a systematic review [AIHTA
Projektbericht]; 2021 [cited 2022 Apr 22]. Available from: URL: https://
eprints.aihta.at/1342/7/HTA-Projektbericht_Nr.135b.pdf.

Rabady S, Altenberger J, Brose M, Denk-Linnert D-M, Fertl E, Gotzinger
F, et al. Leitlinie S1: Long COVID: Differenzialdiagnostik und Behan-
dlungsstrategien. Wiener klinische Wochenschrift. 2021;133(Suppl
7):237-78.

ER-WCPT. Quality Assurance Standards of Physiotherapy Practice and
Delivery: General Meeting of the European Region of the WCPT 2018;
2018 [cited 2021 Oct 5]. Available from: URL: https:.//www.erwcpt.eu/
education/quality_assurance.


https://doi.org/10.1186/s40945-022-00147-0
https://doi.org/10.1186/s40945-022-00147-0
https://www.paho.org/en/documents/rehabilitation-considerations-during-covid-19-outbreak
https://www.paho.org/en/documents/rehabilitation-considerations-during-covid-19-outbreak
https://www.paho.org/en/documents/rehabilitation-considerations-during-covid-19-outbreak
https://www.icd-code.de/icd/code/U09.-!html
https://eprints.aihta.at/1342/7/HTA-Projektbericht_Nr.135b.pdf
https://eprints.aihta.at/1342/7/HTA-Projektbericht_Nr.135b.pdf
https://www.erwcpt.eu/education/quality_assurance
https://www.erwcpt.eu/education/quality_assurance

Spiegl et al. Archives of Physiotherapy

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(2022) 12:21

Sykes C. Health classification 1 - An introduction to the ICF: WCPT
Keynotes: World Confederation for Physical Therapy; 2006 [cited 2022 Apr
13]. Available from: URL: https://world.physio/sites/default/files/2020-05/
KN-ICF-Intro-eng.pdf.

Brugliera L, Spina A, Castellazzi P, Cimino P, Tettamanti A, Houdayer E, et al.

Rehabilitation of COVID-19 patients. J Rehabil Med. 2020;52(4);jrm00046.
Wang B, Li R, Lu Z, Huang Y. Does comorbidity increase the risk of
patients with COVID-19: evidence from meta-analysis. Aging (Albany NY).
2020;12(7):6049-57.

Sudre CH, Murray B, Varsavsky T, Graham MS, Penfold RS, Bowyer RC, et al.
Attributes and predictors of long COVID. Nat Med. 2021;27(4):626-31.
Swinkels RAHM, van Peppen RPS, Wittink H, Custers JWH, Beurskens
AJHM. Current use and barriers and facilitators for implementation of
standardised measures in physical therapy in the Netherlands. BMC
Musculoskelet Disord. 2011;12:106.

Braun T, Rieckmann A, Weber F, Grineberg C. Current use of measure-
ment instruments by physiotherapists working in Germany: a cross-
sectional online survey. BMC Health Serv Res. 2018;18(1):810.

Salbach NM, Guilcher SJT, Jaglal SB. Physical therapists’ perceptions and
use of standardized assessments of walking ability post-stroke. J Rehabil
Med. 2011;43(6):543-9.

Diermayr G, Schachner H, Eidenberger M, Lohkamp M, Salbach

NM. Evidence-based practice in physical therapy in Austria: current

state and factors associated with EBP engagement. J Eval Clin Pract.
2015;21(6):1219-34.

Castellini G, Corbetta D, Cecchetto S, Gianola S. Twenty-five years after
the introduction of Evidence-based Medicine: knowledge, use, attitudes
and barriers among physiotherapists in Italy - a cross-sectional study. BMJ
Open. 2020;10(6):037133.

Cutolo R, Battista S, Testa M. Actual and Perceived Level of Scientific
English across Italian Physiotherapy Courses: A Cross-Sectional Study.
Healthcare (Basel). 2021;9(9).

Pattison KM, Brooks D, Cameron JI, Salbach NM. Factors Influencing
Physical Therapists' Use of Standardized Measures of Walking Capacity
Poststroke Across the Care Continuum. Phys Ther. 2015;95(11):1507-17.
Al-Mugiren TN, Al-Eisa ES, Alghadir AH, Anwer S. Implementation and use
of standardized outcome measures by physical therapists in Saudi Arabia:
barriers, facilitators and perceptions. BMC Health Serv Res. 2017;17(1):748.
Wedge FM, Braswell-Christy J, Brown CJ, Foley KT, Graham C, Shaw S.
Factors influencing the use of outcome measures in physical therapy
practice. Physiother Theory Pract. 2012;28(2):119-33.

Verheyden G, Meyer S. "To Measure is to Know! Advancing the Use of
Outcome Measures in the Physiotherapy Profession. Physiother Res Int.
2016;21(1):1-3.

European Higher Education Area and Bologna Process [cited 2022 May
18]. Available from: URL: http://www.ehea.info/.

Osterreichisches Bundesinstitut fiir Gesundheitswesen. Berufsprofil der/
des Diplomierten Physiotherapeutin/Physiotherapeuten; 2004 [cited
2022 Apr 11. Available from: URL: https://www.physioaustria.at/system/
files/general/berufsprofil.pdf.

Kulnik ST, Latzke M, Putz P, Schlegl C, Sorge M, Meriaux-Kratochvila S.
Experiences and attitudes toward scientific research among physiothera-
pists in Austria: a cross-sectional online survey. Physiother Theory Pract.
2020:1-16.

Johns Hopkins University & Medicine. Coronavirus Resource Center; 2022
[cited 2022 Apr 26]. Available from: URL: https://coronavirusjhu.edu/
region/italy.

Johns Hopkins University & Medicine. Coronavirus Resource Center; 2022
[cited 2022 Apr 26]. Available from: URL: https://coronavirus.jhu.edu/
region/austria.

Wolf S, Erdds, Judit for the Belgian Health Care Knowledge Center (KCE).
Epidemiology of long COVID: a preliminary report. Deutsche Kurzfassung
zum gleichnamigen KCE-Bericht. [AIHTA Projektbericht]; 2021 [cited 2022
Apr 26]. Available from: URL: https://eprints.aihta.at/1321/1/HTA-Proje
ktbericht_Nr.135a.pdf.

Liu K, Zhang W, Yang Y, Zhang J, Li Y, Chen Y. Respiratory rehabilitation in
elderly patients with COVID-19: A randomized controlled study. Comple-
ment Ther Clin Pract. 2020;39:101166.

ZhuY,Wang Z, Zhou Y, Onoda K, Maruyama H, Hu C, et al. Summary of
respiratory rehabilitation and physical therapy guidelines for patients
with COVID-19 based on recommendations of World Confederation for

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 9 of 9

Physical Therapy and National Association of Physical Therapy. J Phys Ther
Sci. 2020;32(8):545-9.

Torres-Castro R, Solis-Navarro L, Sitja-Rabert M, Vilaré J. Functional
Limitations Post-COVID-19: A Comprehensive Assessment Strategy. Arch
Bronconeumol. 2021;57(Suppl 1):7-8.

Eysenbach G. Improving the quality of Web surveys: the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES). J Med Internet Res.
2004,6(3):e34.

Gesundheit Osterreich GmbH. Gesundheitsberuferegister [cited 2021 Apr
16]. Available from: URL: https://gbr-public.ehealth.gv.at/.

Fisioterapisti registrati in Alto Adige; 2022 [cited 2022 May 10]. Available
from: URL: http://www.tsrmbz.it.

Holzweber L, Zach M, Grubdck A, Juraszovich B, Mathis-Edenhofer S, Rap-
pold E et al. Jahresbericht Gesundheitsberuferegister 2020. Wien; 2021.
Sivan M, Halpin S, Gee J. Assessing long-term rehabilitation needs in
COVID-19 survivors using a telephone screening tool (C19-YRS tool).
ACNR. 2020;19(4):14-7.

O'Connor RJ, Preston N, Parkin A, Makower S, Ross D, Gee J, et al. The
COVID-19 Yorkshire Rehabilitation Scale (C19-YRS): Application and
psychometric analysis in a post-COVID-19 syndrome cohort. J Med Virol.
2021,

Klok FA, Boon GJAM, Barco S, Endres M, Geelhoed JJM, Knauss S, et al.
The Post-COVID-19 Functional Status scale: a tool to measure functional
status over time after COVID-19. Eur Respir J. 2020;56(1).

Machado FVC, Meys R, Delbressine JM, Vaes AW, Goértz YMJ, van Herck M,
et al. Construct validity of the Post-COVID-19 Functional Status Scale in
adult subjects with COVID-19. Health Qual Life Outcomes. 2021;19(1):40.
Calik Kuttket E, Cakmak A, Kinaci E, Uyaroglu OA, Vardar Yagli N, Sain
Guven G, et al. Reliability and validity of the Turkish version of Post-
COVID-19 Functional Status Scale. Turk J Med Sci. 2021;51(5):2304-10.
Puchner B, Sahanic S, Kirchmair R, Pizzini A, Sonnweber B, WOII E et al.
Beneficial effects of multi-disciplinary rehabilitation in post-acute
COVID-19 - an observational cohort study. Eur J Phys Rehabil Med 2021;
57(2):189-198.

Rettinger L, Klupper C, Werner F, Putz P. Changing attitudes towards tele-
therapy in Austrian therapists during the COVID-19 pandemic. J Telemed
Telecare 2021:1357633X20986038.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://world.physio/sites/default/files/2020-05/KN-ICF-Intro-eng.pdf
https://world.physio/sites/default/files/2020-05/KN-ICF-Intro-eng.pdf
http://www.ehea.info/
https://www.physioaustria.at/system/files/general/berufsprofil.pdf
https://www.physioaustria.at/system/files/general/berufsprofil.pdf
https://coronavirus.jhu.edu/region/italy
https://coronavirus.jhu.edu/region/italy
https://coronavirus.jhu.edu/region/austria
https://coronavirus.jhu.edu/region/austria
https://eprints.aihta.at/1321/1/HTA-Projektbericht_Nr.135a.pdf
https://eprints.aihta.at/1321/1/HTA-Projektbericht_Nr.135a.pdf
https://gbr-public.ehealth.gv.at/
http://www.tsrmbz.it

	Physiotherapeutic evaluation of patients with post COVID-19 condition: current use of measuring instruments by physiotherapists working in Austria and South Tyrol
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	Methods
	Survey development
	Survey participants
	Ethics
	Data analysis

	Results
	Survey response
	Demographics
	Assessment application
	Reasons for usage and non-usage of assessments
	Relevant assessments

	Discussion
	Conclusion
	Acknowledgements
	References


