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Abstract 

Background Evidence based medicine (EBM) should be an endeavor within all healthcare professions. Knowledge 
and understanding of science are important prerequisites of EBM. 

Objective The aim was to examine and compare perspectives on science and perceived inhibiting and facilitating 
factors for the assimilation and implementation of scientific information among clinically working specialist- and non-
specialist physiotherapists in Sweden.

Methods A cross-sectional survey study was conducted via a web-based questionnaire. Clinically active physiothera-
pists in Sweden were invited to participate. Attitudes and perspectives were compared between physiotherapists 
with completed or on-going specialist training, and non-specialists.

Results In total, 1165 physiotherapists responded to the survey (75.5%, (n = 870) women, mean age 44.8 (SD 12.1), 
whereof 25.5% (n = 319) with completed or ongoing specialist training). The majority of participants had a high 
interest in science but did not consider a general scientific approach to be applied within physiotherapy. The main 
perceived inhibiting factor for a clinical practice more based on scientific evidence was lack of time. Specialists had 
in general higher interest and ability to interpret and evaluate science, and prioritized scientific evidence to a higher 
extent.

Conclusion Among respondents, a scientific approach was considered valuable within physiotherapy but not con-
sidered fully applied in practice. The higher interest and perceived ability to interpret science among specialists 
indicates that further education and specialist training can increase both interest and understanding of science 
among physiotherapists.
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Introduction
Evidence based medicine (EBM) is and should be an 
endeavor within all healthcare professions. In 1996, Sack-
ett et  al. defined EBM as "conscientious, explicit, and 
judicious use of current best evidence, combined with 
individual clinical expertise and patient preferences and 
values, in making decisions about the care of individual 
patients" [1]. Evidence based medicine thus rests on three 
legs; scientific evidence, proven clinical experience and 
expertise, and patient preferences. Additional aspects 
such as benefit weighed against risk, resource availabil-
ity, practical feasibility, etc. should also be weighed into 
clinical decision making [2]. Even if all aspects must be 
weighed in evidence-based care decisions, the scientific 
evidence base weighs heavily in the context, in cases 
where it exists.

In the 1970s and 1980s, the need for strengthening the 
empirical practice of medicine was highlighted. In the 
early 1990s, the term EBM was initially introduced, and 
started as a movement [2, 3]. Initially, the focus was on 
educating clinicians in the understanding of scientific 
results, increasing knowledge about and the use of pub-
lished scientific studies in clinical practice. The develop-
ment then came to also include evaluation of studies and 
results, which further increased the need for knowledge 
and understanding of the scientific methodology. This 
progression has continued, and contribute to strengthen-
ing both the quality of, and the application of EBM in the 
clinic [2].

There are however indications that physiotherapists 
often do not fully apply the EBM process, and prefer to 
obtain knowledge from colleagues or social networks 
rather than from the scientific literature [4]. In a quali-
tative study of Swedish physiotherapists, the participants 
mentioned that knowledge of scientific methods, includ-
ing the ability of critical/analytical review, improves the 

conditions for applying research results in the clinic [5]. 
Internal motivation for application of EBM is related to 
genuine curiosity and willingness to learn from research, 
and the that research use enables provision of best possi-
ble care for the patient [6]. A quantitative study of Swed-
ish physiotherapists’ attitude, knowledge and approach 
to EBM showed that approximately 90% agreed that 
EBM is necessary in clinical practice, and 83% agreed 
that scientific evidence is helpful in decision-making [7]. 
At the same time, 90% agreed that they wanted to learn 
or improve the skills required to fully apply EBM in the 
clinic. Of the participating physiotherapists, 44% read 
fewer than two scientific articles per month. In another 
Swedish study, 44% of the participants had read scien-
tific articles only a few times during the current year [8]. 
Commonly stated barriers to practicing EBM were lack 
of time, lack of advisers, lack of knowledge and lack of 
interest from supervisors. This is also confirmed in two 
systematic reviews where the most often indicated obsta-
cles to the application of EBM were found to be lack of 
time, inability to understand statistics, misperceptions of 
EBM, lack of support from the employer and lack of both 
resources and interest [9, 10].

In other international studies, physiotherapists have 
indicated insufficient teaching and knowledge in scien-
tific methodology as one of the main barriers to practicing 
EBM [11–14]. In a Brazilian study, physiotherapists con-
sidered the lack of access to full-text articles to be the big-
gest barrier to implementing EBM, but even there a large 
proportion indicated insufficient knowledge and under-
standing, and lack of research experience as barriers to 
implementing EBM [14]. Also, in studies from Colombia 
and Austria, insufficient knowledge and understanding of 
research and statistics were indicated as main barriers to 
the practice of EBM among physical therapists [12, 13].

In Sweden, physiotherapy education is a three-year 
bachelor program [15]. After completed education, the 
formal registration is done by the National Board of 
Health and Welfare, which is the authority that author-
ize all registered professions in health care, such as phy-
sicians, midwifes, psychologist etc. Master programs in 
physiotherapy are available at some Universities. Physi-
otherapist can also obtain clinical specialization in a 
wide range of areas. The specialization encompasses a 
two–three-year supervised training in clinical practice 
as well as completed studies on advanced level (at least 
a one-year Master) within the area of specialization and 
is approved by The Swedish Association of Physiothera-
pists [15]. In Sweden, there were 18 541 registered physi-
otherapists in working age 2018, whereof around 80% 
are employed in health care [16]. Currently, approxi-
mately 6% of them are specialists [17]. There is no need 

All clinical practice is expected to be evidence based, with the
scientific evidence as an important part.
Knowledge and understanding of science is however a required 
condition for the possibility to assimilate research and apply a
scientific approach for evidence based practice within physiotherapy.

Despite a generally positive view on science among respondents,
the perception of actual application of scientific evidence within
physiotherapy was more limited. 

A higher interest and perceived ability to interpret science among 
specialist physiotherapists indicates that further education and 
specialist training can contribute to a strenghtened scientific 
approach within physiotherapy. 
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for referrals to physiotherapy treatment in Sweden and in 
primary health care patients with musculoskeletal disor-
ders are directed through open access to physiotherapy, 
as first line treatment. This emphasizes the importance of 
qualification for EBM in physiotherapy care.

Since science is an important prerequisite of EBM, 
it is valuable to obtain more knowledge of physiothera-
pists´ current attitudes, and ability to use and consume 
research. The current study aimed to examine perspec-
tives on science related to clinical practice, as well as 
perceived inhibiting and facilitating factors for the assim-
ilation and implementation of scientific information 
among clinically working physiotherapists in Sweden. 
A further aim was to compare the perspectives between 
physiotherapists with and without specialist training.

Materials and methods
Design and population
A cross-sectional study was conducted via a digital/web-
based survey. The study was directed to clinically active 
and registered physiotherapists in Sweden.

Sample selection and data collection
An invitation to participate in the study was sent out to 
all members (approx. 12,500) within the professional 
association and trade union The Swedish Association of 
Physiotherapists (“Fysioterapeuterna”), including all clin-
ical employment areas within physiotherapy. The survey 
was sent out by The Swedish Association of Physiothera-
pists in May 2022 and was open until September 2022. 
A reminder was sent out in August. Also, subgroups in 
specific areas of practice within The Swedish Association 
of Physiotherapists sent out invitations to their mem-
bers. The invitation included a separate link and encour-
agement to spread the link/invitation to colleagues who 
were not members in the professional association/trade 
union. The link and invitation to the survey was also 
spread via different channels in social media (Facebook, 
twitter) with encouragement to spread the invitation to 
colleagues, to also reach physiotherapists who were not 
members of the professional association/trade union.

Questionnaire
The digital survey was constructed in Sunet Survey. 
The content was constructed in collaboration between 
the three authors and was also pilot tested by 13 physi-
otherapists in clinical practice to receive feedback. Some 
minor changes were made according to their feedback. 
The survey included questions within three topic fields, 
as presented below, with attention on perspectives and 
attitudes towards science related to clinical practice. The 
survey also included demographic/background ques-
tions regarding sex, age, clinical experience, employment, 

education level (Bachelor, Master, or PhD) and specialist 
training (completed or ongoing).

Perspectives on implication of science in clinical practice
The survey included questions about how interested 
the participant was in science; if/how their interest had 
changed during clinical practice; how important they 
consider a scientific approach is for quality of clinical 
interventions, and to what degree they consider their 
own, as well as the general clinical practice within physi-
otherapy in Sweden, is based on scientific evidence. The 
response alternatives were five categorical Likert scales. 
An open-ended question was asked regarding the reason 
for change in interest of research during clinical practice. 
Further, agreements for main facilitating and inhibiting 
factors for clinical implications were stated. Participants 
were also asked to rank the priority of basis for clinical 
practice; current science, treatment protocols, own clini-
cal experience, knowledge from education/courses, and 
patients’ preferences.

Uptake and perceived abilities for assimilation of science
Participants were asked how often they read scientific 
articles about health, medicine, or physiotherapy and 
which suggested reasons they agreed with for reading, 
or not reading, scientific papers. They were also asked 
about their perceived ability to understand the struc-
ture and performance of scientific studies, to evaluate 
the methodology/performance, and to interpret statisti-
cal results, with response alternatives of a five categori-
cal Likert scale. Finally, they were asked if they consider 
their knowledge/understanding of research sufficient to 
make decisions regarding treatment based on a scientific 
basis, and if they considered that they received sufficient 
education in scientific methodology during their under-
graduate program.

Data management, statistics, and quantitative content 
analysis
Specialist physiotherapists were defined as having com-
pleted or ongoing specialization within physiotherapy. 
Most five categorical Likert scales were dichotomized 
(into e g “quite/very” and “moderately/little/not at all” 
interested) and presented as percent (%) and number (n) 
for each category in the total sample, and among special-
ists vs non-specialists. Comparisons between specialists 
and non-specialists of proportions within dichotomized/
categorical variables were performed with chi-square 
test. The perceived ability to understand and evaluate 
aspects of science was also presented with mean score of 
the scale from 1 (very low) to 5 (very high) and compared 
with independent samples t-test. Number of read papers/
month was presented with both mean and median, but 
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due to the skewed distribution the comparison was done 
with Mann–Whitney U test. The rank order of each of 
the five foundations for clinical practice was defined from 
1 (lowest priority) to 5 (highest priority), and the mean 
rank for each foundation was presented and compared 
between specialists and non-specialists with independ-
ent samples t-test. Also, the proportion of “highest rank” 
selection for each foundation was presented and com-
pared between specialists and non-specialists with chi 
square test. Since specialists in the sample had a longer 
clinical experience, complementary analyses were per-
formed including adjustment for duration of clinical 
experience (ANOVA for scale outcomes and logistic 
regressions for binary outcomes). However, since sig-
nificant differences remained with no apparent change 
in estimates, the basic/initial non-adjusted analyses 
were applied and presented. Also stratified analyses of 
responders via email invitation from The Swedish Asso-
ciation of Physiotherapists vs social media was per-
formed, but no clear differences were observed (results 
not presented).

For open-ended question regarding perceived reason 
for increased or decreased interest in science, the com-
ments were read by two authors and categorized into 
sub- and main categories. For comments including dif-
ferent perspectives, each perspective was separately cat-
egorized. The number of comments within each category 
were presented.

Ethics
All data were collected anonymously. Since no interven-
tion was performed on a research person and no personal 
data/information was handled, the study is not covered 
by the ethics review law. An application was however 
sent to the Swedish Ethical Review Authority (Dnr 2022-
00815-01), which confirmed the study to not be covered 
under the ethical law (Ethics review act) and instead pro-
vided an advisory opinion with no contradictions to the 
performance of the study.

Results
In total, 1165 physiotherapists responded to the sur-
vey. Among participants, 76.6% (n = 892) responded 
to the invitation via The Swedish Association of 
Physiotherapists, which corresponds to a response 
rate of approximately 7% of the members. Remain-
ing 23.4% (n = 273) of participants answered the 
survey via social media invitation. The majority of 
all respondents (75.5%, n = 870) were women, and 
mean age was 44.8 (SD 12.1). Among all participants, 
25.5% (n = 319) had a completed or ongoing special-
ist training within physiotherapy. The mean age was 
higher among specialists than non-specialists, and 

the specialists also had longer clinical experience 
(Table 1).

Interest and perspectives on implication of science 
in clinical practice
The majority of participants were quite or very interested 
in science and considered their interest to have increased 
during their clinical practice. Both high and increased 
interest were more often reported by specialists than 
among non-specialists (Table  2). The reported reasons 
for increased interest (open comments) were categorized 
into four main categories with six, two, five, and two 
sub-categories respectively (Table 3), and the reasons for 
decreased interest were categorized into two main cate-
gories with four and two sub-categories respectively. The 
main reported reason for increased interest was a desire 
to increase and update knowledge of scientific evidence 
for best clinical practice (n = 241), and that the clinical 
experience had increased interest (n = 176). Further rea-
sons for increased interest were own continuous educa-
tion (courses, specialist training and research practice/
PhD) (n = 159) and the general development within both 
science and the profession (n = 85). The main reported 
reasons for decreased interest were lacking time and 
access to scientific evidence (n = 63).

Most participants (91.5%) considered a scientific 
approach to have high or very high importance for clini-
cal practice, but 60.9% thought that the clinical practice 
of physiotherapists in Sweden is generally based on a sci-
entific basis to a moderate/low degree, or not at all (or 
didn’t know to what degree). There was no significant dif-
ference regarding these opinions between specialists and 
non-specialists. A significantly higher proportion of spe-
cialists did however consider their own clinical practice 
to be based on scientific evidence (Table 2).

Among the participants, current scientific evidence 
was ranked as highest prioritized foundation for selection 
of clinical treatments (Fig. 1). The second highest ranked 
priority was own clinical experience followed by exist-
ing treatment protocols and knowledge from courses/
education. The lowest ranked foundation was patient’s 
preference. Specialists ranked scientific evidence as 
higher priority than non-specialists (p < 0.001) with a sig-
nificantly larger proportion choosing it as highest rank/
priority (46% vs 32%; p < 0.001). Own clinical experience 
had a higher mean ranked priority among specialists 
(p = 0.005), but similar proportion chose as highest pri-
ority (26.4% vs 25.5%, p = 0.805). Non-specialists ranked 
treatment protocols and knowledge from courses/educa-
tion as higher priority than specialists (p <  = 0.003) and 
larger proportions chose as highest rank/priority (treat-
ment protocol: non-specialists 24.7% vs specialists 17.0%, 
p = 0.012; courses/education 15.2% vs 7.9%, p = 0.003). 
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The ranked priority of patient’s preference was approxi-
mately similar between the groups (p = 0.913) (Fig.  1) 
with a low proportion choosen this alternative as highest 
rank/priority in both groups (2.6% vs 2.6%, p = 1.000).

Intake and perceived abilities for assimilation of science
The median number of scientific papers read during a 
regular month was 2 (IQR 1–4) (Table  4). Specialists 
reported significantly higher number of papers read dur-
ing a month; Md 3 (IQR 2–5) compared to Md 1(IQR 
1–3) among non-specialists (p < 0.001). The options most 
participant agreed to as reasons for reading scientific 
papers was that it is found interesting or exciting, and to 
be able to offer assessments and treatments on a scien-
tific basis (Fig.  2a). Among those not reading scientific 
papers regularly or often, lack of time was considered as 
the main reason (Fig. 2b).

Among the participants, the perceived ability to under-
stand the structure and performance of studies, such as 
study design, was rated higher than the ability to evalu-
ate the methodology, such as identify bias etc. (Table 4). 
Interpretation of statistical results was the lowest rated 
perceived ability in the sample. Specialists perceived 
their ability significantly higher than the non-specialists 
both regarding understanding of structure, evaluation 
of methodology and interpretation of statistical results 
(p’s < 0.001). Less than one third (30.2%) of participant 
thought that they learned enough about scientific meth-
odology during their undergraduate program, while the 
majority (67.8%) of the sample considered their cur-
rent knowledge/understanding of research as sufficient 
enough to make decisions regarding treatment based  
on a scientific basis, with a higher proportion among  
specialists (p < 0.001).

Table 1 Sample description

PT Physiotherapy, BSc Bachelor of Science, MSc Master of Science, PhD Doctor of Philosophy (within medicine)
a Ongoing or completed specialist training within physiotherapy

Total n = 1165 Not specialists n = 840 Specialista n = 319

Sex % (n) Total n = 1153
 Female 75.5 (870) 75.1 (626) 76.8 (241)

 Male 23.6 (272) 24.0 (200) 22.6 (71)

 Don’t want to declare 1.0 (11) 1.0 (8) 0.6 (2)

Age (total n = 1159) Mean (sd) years 44.8 (12.1) 43.1 (12.0) 49.1 (11.0)

Employer/employment total n 1164
 Private 20.6 (240) 19.3 (162) 23.8 (76)

 Municipality 12.4 (144) 16.5 (139) 1.6 (5)

 Region -university hospital 15.1 (176) 12.3 (103) 22.6 (72)

 Region -other operation 36.7 (427) 40.7 (342) 26.6 (85)

 Self employed 13.2 (154) 9.2 (77) 23.5 (75)

 Public 0.9 (11) 1.0 (8) 0.9 (3)

 Other 1.0 (12) 1.1 (9) 0.9 (3)

Highest academic exam % (n) total n = 1159
 Basic (previous) PT (2–2.5 years) 6.4 (74) 8.2 (69) 0.9 (3)

 Bachelor degree BSc (3 years) 55.2 (640) 72.6 (608) 9.7 (31)

 MSc one year (Magister) 20.5 (238) 11.4 (95) 45.0 (143)

 MSc (two year) 11.9 (138) 5.6 (47) 28.6 (91)

 PhD 6.0 (69) 2.2 (18) 15.7 (50)

Years since exam total n = 1159
 Mean (sd) 18.4 (11.7) 16.7 (11.5) 22.8 (11.0)

 Md (Q1-Q3) 17 (8–28) 15 (7–26) 22 (14–32)

Years of clinical experience total n = 1154
 Mean (sd) 17.6 (11.4) 15.9 (11.2) 22 (10.7)

 Md (Q1-Q3) 16 (8–27) 14 (6–25) 22 (13–31)

Specialist within PT % (n) total n = 1159
 No 72.5 (840) – –

 Yes 20.2 (234) – –

 Ongoing specialisation 7.3 (85) – –
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Table 2 Perspectives on science in relation to clinical practice among specialists and non-specialist physiotherapists

* Specialists = ongoing or completed specialist training within physiotherapy
** Comparison between specialists and non-specialists; Chi square test

Total n = 1165 Not specialists n = 840 Specialists* n = 319 p-value**

Interest in science % (n)

 Quite/very interested 87.2 (1010) 83.7 (703) 96.5 (307)

 Moderate/Little/not interested 12.8 (148) 16.3 (137) 3.5 (11)  < .001

Change in interest during clinical experience % (n)

 Increased 66.1 (763) 59.8 (500) 82.7 (263)

 Similar/No change 33.9 (391) 40.2 (336) 17.3 (55)  < .001

Importance of scientific approach for the quality of clinical interventions %(n)
 High/very high importance 91.5 (1054) 91.0 (759) 92.8 (295)

 Moderate/low/none 8.5 (98) 9.0(75) 7.2 (23) 0.408

Perception of to what degree own clinical practice is based on scientific evidence/basis % (n)

 High/very high degree 69.4 (801) 64.5 (540) 82.3 (261)

 Moderate/low/not at all/don’t know 30.6 (353) 35.5 (297) 17.7 (56)  < .001

Perception of to what degree clinical practice among Swedish PTs generally is based on scientific evidence/basis % (n)

 High/very high degree 39.1 (451) 38.6 (323) 40.3 (128)

 Moderate/low/not at all/don’t know 60.9 (703) 61.4 (513) 59.7 (190) 0.637

Table 3 Categorised perceived reasons for changed interest in science

Reason for increased interest

Main categories Subcategories Reported comments (n)

    Desire to increase and update knowledge of scientific 
evidence for best clinical practice

Want to develop own knowledge 69

Keep oneself updated 36

Get an evidence base/work evidence based 36

Be able to help patients in the best way 33

Interest in connecting clinic and science 15

Have a critical view/to develop the profession 52

    Own further education; courses or research Involvement and interest in performing research 60

Further education/own specialisation 99

    Own experience from the clinic emphasize the needs Own clinical experience 43

More experience gives greater insight into the need to learn 
more

58

Specific clinical area has attracted interest 17

Perceived weaknesses within the profession (including previous 
basic education)

41

Inspiring colleagues 17

    The development of science and the profession Science within physiotherapy has increased and EBM is more 
requested

75

Accessibility to science 19

Reason for decreased interst
 Main categories Subcategories Reported comments (n)

 Lack of time and access to evidence Lack of time/space within work time 36

Science does not have (good) answers, or does not exist 20

Lack of access  < 10

Difficult to find/interpret/read  < 10

 Lack of inspiration Too much focus on research  < 10

Disinterested colleagues/employers  < 10
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The main perceived inhibiting factor for a clinical prac-
tice more based on scientific evidence was lack of time 
(Fig. 3a). More allocated time, more possibility to partici-
pate in further education, and better access to scientific 
literature was the factors most frequently reported as 
facilitating conditions for a scientific approach in clinical 
practice (Fig. 3b).

Discussion
The majority of the physiotherapists who participated 
in the survey had a high interest in science. There were 
however differences between specialized physiotherapist 
and non-specialized physiotherapists regarding several 
aspects, where specialists in general had higher interest 
and priority of scientific evidence, and perceived ability 
to interpret and evaluate scientific results.

The perspective on importance of a scientific approach, 
and views on to what extent clinical practice of physi-
otherapy in general in Sweden is based on scientific 
evidence were quite similar among specialists and non-
specialists. Both specialists and non-specialists consid-
ered a scientific approach to be important within clinical 
practice, which is in line with previous Swedish stud-
ies [7, 18], but the majority considered that the general 
clinical practice in Sweden is based on scientific evidence 
only to a low or moderate extent (or not at all).

The scientific evidence was ranked as the highest pri-
oritized foundation for clinical decision making among 
both specialists and non-specialists, although to a signifi-
cantly higher extent among specialists. Also own clinical 
experience was ranked high as foundation. The clinical 

experience is related to the “clinical expertise” which 
is one of the three “legs” of EBM. The clinical expertise 
includes both the general basic skills of clinical practice 
and the individual experience and is considered to con-
tribute to the balance and integration between different 
aspects to handle in the clinical decision-making [19]. 
The clinical expertise and experience may hence also be a 
valuable basis for the clinical application, especially if it is 
in line with existing evidence and/or no current evidence 
with sufficient quality exist. It is however important to 
be open for updates based on developed evidence, and 
to be aware that the individual clinical experience can 
be biased. The third leg; patient preferences, was ranked 
as a low priority for treatment selections. In a mixed 
method study regarding perspectives among Australian 
physiotherapists [20], participants considered evidence 
as important, but in their clinical decision making they 
also included patient expectations, colleagues’ treatment 
choices, and business demands. However, the patient 
expectations were also considered a major barrier for 
practical application of evidence in the clinic.

The general interest and perceived abilities to interpret 
and apply scientific information in clinical practice was 
higher among specialists than non-specialists. Physi-
otherapists with higher degree of education (Master and/
or PhD) have, in previous studies, reported higher fre-
quency of activities related to assimilation and applica-
tion of scientific evidence [8] or higher evidence based 
practice dimension scores [21]. The specialist training 
includes at least a one-year master’s degree, which may 
contribute to strengthened scientific perspectives and 

Fig. 1 Mean rank order of main/primary fundament for clinical treatment among specialists (n = 265) and non-specialist physiotherapists (n = 693). 
5 = Highest rank/main priority; 1 = Lowest rank/priority. Difference in mean rank order between specialists and non-specialists: *p ≤ 0.05, **p < 0.01, 
***p < 0.001
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critical thinking. In this previous study, physiothera-
pists with higher degree of education also rated their 
knowledge of EBM higher. However, even if the rated 
knowledge in general was high, a survey found that only 
12–36% answered correctly regarding that EBM contains 
all the three components: clinical experience; use of the 

most reliable scientific evidence and patient’s preferences 
[8]. Rated or perceived knowledge may hence not be the 
same as actual knowledge. Earlier studies have also indi-
cated that even though it is quite common to have con-
fidence in appraising or interpreting scientific literature, 
a high proportions of clinicians also consider it difficult 

Fig. 2 a Reasons (agree, multiple answers possible) for reading scientific papers among physiotherapists in clinical practice, specialist (n = 317) 
and non-specialists (n = 808). Difference in proportions between specialists and non-specialists: *p ≤ 0.05, **p < 0.01, ***p < 0.001. b Reported 
(agreed) main reason for not reading scientific papers more often, among those reading never, rarely or sometimes (non-specialists (n = 585) 
specialists (n = 105)). Difference in proportions between specialists and non-specialist physiotherapists: *p ≤ 0.05, **p < 0.01, ***p < 0.001
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to interpret statistical results and/or or have low or lim-
ited research skills [4]. This also indicates a discrepancy 
between ability and practice.

To be able to assimilate and implement scientific 
results, both time and abilities are required. In our 
sample, the median number of scientific papers read 
during a regular month was one among non-specialists 
and three among specialists, which is approximately 
in line with previous Swedish studies [7, 8]. Especially 
among non-specialists, the perceived ability to inter-
pret, evaluate and implement scientific results was not 
high among most participants. The perceived ability to 
interpret, evaluate and implicate scientific results was 
clearly higher among specialists. The cross-sectional 

design does not allow any causal conclusions, but the 
specialist education has likely contributed to the devel-
opment of these skills. Based on the open comments, 
further education (including specialists training) also 
contributes to increased interest in science. However, 
it is also possible that this also works the other way 
around: clinicians with a higher interest in science con-
tinue with a specialist education. So, there can be a bi-
directional causality which is not possible to further 
examine in a cross-sectional study.

The specialists in the sample had also a longer 
clinical experience, but this aspect did not seem to 
affect the differences between the groups. There 
are reasons to believe that specialists can serve as a 

Table 4 Assimilation and perceived ability of interpretation of scientific results among specialist- and non-specialist physiotherapists

* Specialist = ongoing or completed specialist training
** Comparison between specialists and non-specialists. Chi square test for categorical outcomes; Mann–Whitney U test for non-parametric rank comparison, and 
independent samples t-test for mean comparison of scale outcomes

Total n = 1165 Not specialist 
n = 840

Specialist* n = 319 p-value**

Frequency of reading scientific articles about health, medicine, or physiotherapy % (n)

 Regularly/often 40.5 (469) 30.4 (255) 67.1 (214)

 Sometimes 39.2 (454) 43.8 (368) 27.0 (86)

 Rarely/never 20.4 (236) 25.8 (217) 6.0 (19)  < .001

Number of scientific articles read during a normal month
 Mean (SD) 3.6 (6.0) 3.0 (5.9) 5.2 (6.2)  < .001

 Md (IQR) 2 (1–4) 1 (1–3) 3 (2–5)  < .001

Perceived ability to understand the structure and performance of scientific studies (study design, etc.)
 High/very high % (n) 42.2 (487) 48.5 (406) 82.3 (261)  < .001

 Mean (SD) score 1 (very low) -5 (very high) 3.7 (0.8) 3.5 (0.7) 4.1 (0.7)  < .001

Perceived ability to evaluate the methodology of scientific studies (identify bias, assess quality, etc.)
 High/very high % (n) 40.6 (468) 31.5 (263) 64.7 (205)  < .001

 Mean (SD) score 1 (very low)-5 (very high) 3.4(0.8) 3.2 (0.8) 3.8 (0.7)  < .001

Perceived ability to interpret statistical results from scientific studies? (significance/p-value, effect sizes, risk measures, confidence inter-
vals, etc.)
 High/very high % (n) 25.6 (295) 18.6 (155) 43.9 (140)  < .001

 Mean (SD) score 1 (very low)-5 (very high) 3.0 (0.9) 2.8 (0.9) 3.5 (0.8)  < .001

Perceived ability to translate/implement results from scientific studies in your clinical practice
 High/very high % (n) 46.1 (521) 37.7 (307) 67.7 (214)  < .001

 Mean (SD) score 1 (very low)-5 (very high) 3.4 (0.8) 3.3 (0.7) 3.8 (0.7)  < .001

Sufficient knowledge/understanding or research for decision making regarding treatments
 Yes % (n) 67.8 (785) 61.3 (515) 85.2 (270)

 No 9.1 (105) 11.5 (97) 2.5 (8)

 Don’t know/can’t judge 23.1 (267) 27.1 (228) 12.3 (39)  < .001

Sufficient education in scientific reading and understanding during undergraduate studies
 Yes I learned enough 30.3 (349) 31.8 (266) 26.3 (83)

 Yes, it was offered but I didn’t take in the knowledge 6.4 (74) 6.3 (53) 6.6 (21)

 Yes I learned but have forgot most of it 23.2 (267) 28.2 (236) 9.8 (31)

 No, the education within this topic was insufficient 32.6 (376) 28.3 (237) 44.0 (139)

 Don’t remember 7.5 (86) 5.3 (44) 13.3 (42)  < .001
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knowledge bearer in the health care organizations 
and support less experienced colleagues in scien-
tific matters, but only approximately 6% of Swedish 

registered physiotherapists hold a specialization and 
the majority (54%) of these are working in the Stock-
holm region [16, 17].

Fig. 3 a Perceived barriers for clinical practice more based on scientific evidence among non-specialist (n = 751) and specialist (n = 232) 
physiotherapists (multiple answers possible). Difference in proportions between specialists and non-specialists: *p ≤ 0.05, **p < 0.01, ***p < 0.001. b 
Perceived facilitators for a scientific approach among non-specialist (n = 838) and specialist (n = 314) physiotherapists (multiple answers possible). 
Difference in proportions between specialists and non-specialists: *p ≤ 0.05, **p < 0.01, ***p < 0.001
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The ability to assimilate science is however needed, 
regardless of specialist level, since it is a foundation for 
evidence-based practice to be able to update knowledge 
of current scientific evidence. In previous studies, lacking 
knowledge and understanding of science has also been 
considered main barriers for implementation of EBM [9, 
11–14]. Insufficient education within the topic has been 
lifted as one main inhibiting factor [11], which of course 
is related to the lacking knowledge and understanding. In 
our study, the views on whether the undergraduate pro-
gram provided sufficient education in scientific method-
ology varied. Even though the program was considered 
to provide sufficient education, a continuous update 
and implementation is required to maintain and further 
develop the abilities through clinical practice [22]. An 
earlier study has pointed out the importance of promot-
ing motivation for a scientific approach [6]. Some aspects 
may be required, or at least facilitate, to provide condi-
tions for this development. Engagements from stakehold-
ers to ingrain EBM in the clinical practice was lifted as 
an important aspect, from an expert view on the edu-
cation of healthcare professionals. Integrating activi-
ties related to EBM in a structured way within everyday 
clinical practice can have the ability to promote a more 
consistent implication of the EBM [22]. A Swedish quali-
tative study that explored what supports physiotherapists 
use of research in clinical practice lifted aspects on both 
individual and workplace level [5]. On individual level, 
attitudes and motivation concerning research use and 
research-related knowledge and skills were considered 
supportive aspects. On workplace level, leadership sup-
port, organizational culture, research-related resources 
and knowledge exchange were lifted as supportive for 
the use of research in clinical practice. Among the physi-
otherapists in the interview study, available guidelines 
was found supportive [5]. A qualitative Danish study 
exploring barriers to use clinical guidelines for low back 
pain showed that a main perceived barrier was skepti-
cism related to validity and applicability of the guidelines 
[23]. A critical view based on updated knowledge of sci-
entific evidence is positive but requires knowledge and 
understanding of the science for a relevant skepticism. 
The ability to assess the quality of scientific evidence, 
and to critically appraise results and methodology is also 
defined as important foundation for the EBM [24].

Our participants rated lack of time as main barriers 
both for reading scientific papers and implementation 
of EBM to a higher degree. More allocated time was 
also rated as the main facilitating aspect for a scientific 
approach. This aspect has been lifted as main barriers for 
the implication of EBM within clinical practice in differ-
ent professions [25]. However, time as such may not lead 
to increased EBM unless there are relevant competence; 

knowledge and understanding of the science. Also, more 
abilities to participate in further education, and access to 
scientific articles were considered as facilitating factors 
among almost half of the participants. Scientific confer-
ences and general support and encouragement for EBM 
from the employer was considered facilitating among 
approximately one third. These are aspects that put the 
attention on how employers facilitate with a supporting 
work organization, that ensures and enables employees 
to be updated regarding EBM.

According to the “behavior change wheel” [26], changes 
in behavior are related to sources of behavior within the 
domains capability, opportunity, and motivation. This is 
much in line with the barriers and facilitators for apply-
ing science on clinical practice, that were reported in 
this study. The participants reported both individual and 
organizational aspects and this has also been reported in 
previous studies [5–10]. Interventions aiming to change 
behavior relate to several aspects including e g educa-
tion, persuasion, incentivization, training, enablement, 
restrictions. A systematic meta-review examining bar-
riers and facilitators to clinical behavior changes in pri-
mary care related to the theory of the behavior change 
wheel found that perceived barriers and facilitators were 
mainly related to the domains of capability and opportu-
nity; factors related to knowledge, environmental context 
and resources, and social influences [27]. These aspects 
also relate to the perceived reasons for increased interest 
in science in our sample. A change in interest could be a 
step towards clinical behavior change and increased evi-
dence based clinical practice.

In our sample, a better knowledge and understanding 
of scientific results were considered facilitating among a 
smaller proportion (less than one third), which may indi-
cate that the majority already consider their knowledge 
sufficient. Although a lower proportion among non-spe-
cialists rated their ability to translate/implement results 
from scientific studies in clinical practice as high or very 
high, most of both non-specialists and specialists con-
sidered their knowledge and understanding sufficient 
for making decisions regarding clinical treatment based 
on scientific evidence. The interest and perceived impor-
tance of scientific approach was also mainly rated high. 
However, there were still a considerable share, especially 
among non-specialists, who considered their understand-
ing of evaluation and interpretation of scientific results as 
low or moderate. The perceived knowledge was rated on 
approximately similar level as among Australian physi-
otherapists in a study from 2006 [28]. This competence 
is probably even lower in the general population of physi-
otherapists, since our sample most likely are affected by 
a non-response bias leading to over-representativity of 
physiotherapists with interest in science. Even though 
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the majority of participants in our study considered their 
knowledge/understanding of research sufficient to make 
decisions regarding treatment based on a scientific basis, 
improved skills would probably make it easier to more 
effectively assimilate the scientific information, and also 
do it to a higher degree. Knowledge and understanding of 
the science are central conditions that often need further 
development not only during education but also during 
the clinical practice [22, 29]. In Sweden, physiotherapists 
in primary health care serve as first-line treatment, and 
no referrals are needed. Physiotherapies must therefore 
be updated on the most recent research in both diag-
nostics and treatment. Clinical decision making is not 
only a matter for the individual physiotherapists, and 
should be digested in a professional context where pros 
and cons for different treatment options are continu-
ously discussed [30]. Shared decision making has become 
more and more recognized in a clinical context [31] and 
enables the patient to fully participate in his or her treat-
ment. This highlights the importance of a solid EBM-
basis, with knowledge and understanding of science as a 
fundament to be able to apply the scientific evidence. It 
also requires that the health care professional is updated 
regarding current state of science, to provide the patient 
with a solid decision basis to discuss.

For the majority of participants, the interest in sci-
ence had increased during the years of clinical practice. 
The main reported reasons for increased interest were 
an aspiration to increase and update knowledge of sci-
entific evidence for best clinical practice, and the clini-
cal practice as such that had provided better insight and 
interest in need of knowledge and understanding about 
specific clinical topics. However, also further educa-
tion such as courses, research involvement and special-
ist training were to large extent reported as reasons for 
increased interest in research. Hence, even if the higher 
interest and perceived ability and assimilation of research 
among specialists that we found may be because physi-
otherapists with higher interest for further education and 
research may be more encouraged to become specialists, 
the specialist training as such seem to contribute to the 
increased interest and understanding of science.

Strength and limitations
Our study includes a relatively large sample, com-
pared to other studies within this topic. However, the 
sample is most likely not representative for the total 
population of clinically active physiotherapists in Swe-
den. The response rate was low, and physiotherapists 
with a higher interest in science probably responded 
to a higher degree which may overestimate the positive 
approach. The descriptive results should hence not be 

directly generalized to the whole professional corps. 
Such non-response rate bias may be an issue in differ-
ent forms of descriptive questionnaire surveys.

The main part of the respondents was recruited by 
the invitation from Physiotherapy Sweden, but only 
about two thirds of all registered physiotherapists in 
Sweden are members of this association. We used 
social media to also reach non-members, but these 
respondents were a minor part of the total sample. The 
complementary stratified analyses of responders via 
email invitation from The Swedish Association of Phys-
iotherapists vs social media showed no clear differences 
(results not presented), which indicate that potential 
non-response bias did not differ mainly between the 
recruitment paths.

A majority of the respondents were women, which 
is in line with the gender distribution among all reg-
istered physiotherapists in Sweden. The proportion of 
specialist physiotherapists was however higher in the 
sample than in the total population of Swedish physio-
therapists [17] which may also have affected the results 
for the total sample.

Lack of time, that is lifted as inhibiting factors both 
for reading scientific papers and a clinical practice 
based on scientific evidence to a higher extent, may also 
have contributed to a low response rate. However, the 
survey did not take long time to respond to. Despite 
a potential non-representative sample, the responses 
may still provide an insightful view of perspectives on 
the scientific approach. Also, the group comparisons 
(between specialists and non-specialists) within the 
sample are likely less affected by the non-response bias.

The questionnaire was created for this specific study, 
with the aim to focus more on the perspectives on 
science than the whole/general EBM process and is 
hence not tested for reliability or validity. Most part 
of the questionnaire was also developed with the aim 
to collect and present more direct opinions or percep-
tions of the defined item/topic, rather than any form 
of general/combined evaluation. As brought up in the 
discussion in a study examining adherence to clinical 
guidelines, forms of assessments of guideline adher-
ence differ between studies, which may give differ-
ent results [32]. Regarding perceived knowledge and 
understanding of science and application of EBM, the 
perceptions may differ from actual knowledge, prac-
tical skills or applications. As mentioned, previous 
studies have shown differences between perceived and 
actual knowledge [8]. However, the main aim with this 
study was to examine the perspective and attitudes, 
which we expect to be more related to the reported 
perceptions and answers.
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Conclusion
Among respondents, a scientific approach was consid-
ered valuable within physiotherapy but was not con-
sidered to be fully applied in clinical practice. The low 
response rate may however have resulted in a selection 
bias regarding interest in science and limits the gener-
alizability of those results to the whole Swedish physi-
otherapist population. Lack of time was considered the 
most inhibiting factors for assimilation of scientific evi-
dence. Specialist physiotherapists had in general signifi-
cantly higher interest and priority of scientific evidence, 
and perceived ability to interpret and evaluate scientific 
results. Further education and specialist training after 
bachelor graduation hence seem to increase both inter-
est in, and understanding of, science and may be a step 
towards clinical behavior change and strengthened 
conditions for evidence based clinical practice.
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