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Abstract
Background Scientific evidence is important to evidence-based practice. Hence, the application of evidence-based 
practice requires relevant skills and an understanding of science, which therefore need to be learned and trained 
during the undergraduate program in physiotherapy. The aim of this study was to investigate attitudes, perceived 
competence, and conditions for a scientific approach among physiotherapy students in Sweden, and to compare 
attitudes and perceived competence between students in different program years.

Methods Physiotherapy students from six universities (n = 1499) were invited to respond to a digital survey. The 
survey contained questions regarding attitudes toward science, perceived competence in research interpretations 
and open comments regarding requirements for a strengthened scientific approach during education. Comparisons 
between education years were performed with ANOVA/Kruskal‒Wallis test (scale outcomes) and logistic regression 
(binary outcomes).

Results A total of 466 students responded to the survey. In total, 57% (n = 266) of the students had a high interest 
in science. No significant difference in interest in science was found between students in the three program years, 
but 75% (n = 347) reported increased interest during the program. A perceived high ability to understand the 
structure and performance of scientific studies was reported by 31% (n = 144), to evaluate the methodology by 16% 
(n = 72) and to interpret statistical results from scientific studies by 12% (n = 55). The lowest perceived competence 
was reported among students in their second year (p < 0.05). A majority of the students (88%; n = 410) reported a 
perceived personal need for strengthened conditions for a scientific approach, with suggested prerequisites during 
education via increased theoretical and applied understanding of the research.

Conclusion Even though this study does not fully cover physiotherapy students at all undergraduate programmes 
in Sweden, the results support that a scientific approach and training should be strengthened during education 
to enable physiotherapists to understand and interpret science and to fully apply an evidence-based approach in 
upcoming clinical practice. Both theoretical and applied knowledge and understanding are needed.
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Introduction
All clinical practice should be evidence based. Evidence-
based practice (EBP) rests on three concepts: scientific 
evidence, clinical expertise, and patient preferences and 
context [1, 2]. The scientific evidence is an important 
part of EBP [3]. As a clinician, it is important to not only 
be able to apply research in clinical practice but also 
to be able to value the quality of research and consider 
whether the results are valid and should be employed 
in clinical practice. The EBP process contains five steps: 
(1) “ask”: define a question, (2) “acquire”: search and 
track down the best evidence with response to the ques-
tion; (3) “appraise: critically evaluate the evidence”, (4) 
“apply”: integrate the evidence with clinical expertise 
and patients’ preferences and individual circumstances; 
(5) “assess”: evaluating the effectiveness and efficiency of 
stages 1–4 [3, 4]. Consequently, the EBP process includes 
and requires the ability to search for, interpret, and criti-
cally evaluate scientific results. This requires relevant 
skills and an understanding of science, which need to be 
learned and trained during the undergraduate program 
in physiotherapy. In clinical physiotherapy, the respon-
sibility for the decision on treatment and rehabilitation 
forms often rests with the individual physiotherapist (PT) 
and/or close colleagues since a stated consensus or clini-
cal guidelines are not always available. Even though clini-
cal guidelines exist within physiotherapy, they are not 
always applied [5].

Several studies have investigated PTs’ attitudes toward 
and perceptions of the application of EBP and have indi-
cated that the EBP process is often not fully applied and 
that PTs prefer to obtain knowledge from colleagues or 
social networks rather than through the scientific litera-
ture [4]. In Swedish studies, PTs have reported barriers to 
applying EBP, mainly as lack of time, lack of availability/
accessibility to scientific literature, lack of advisers, lack 
of knowledge and lack of interest among superiors [6, 
7]. Additionally, in studies from Colombia and Austria, 
insufficient knowledge and understanding of research 
and statistics have been indicated as the main barrier to 
EBP among PTs [8, 9]. This has also been confirmed in 
systematic reviews, which include quantitative studies 
where the obstacles to the application of EBP that were 
most often mentioned were lack of time, lack of support 
from the employer, lack of both resources and interest, 
lack of skills regarding the search and critical appraisal 
of research findings and inability to understand statistics 
[10, 11].

In two quantitative studies that examined Swedish PTs´ 
attitudes toward, knowledge of, and approaches to EBP, 
approximately 90% of the participants agreed that EBP is 

necessary in clinical practice [7, 12]. In the study by Ber-
nhardsson et al., applying EPB was considered helpful in 
decision-making by 83% of participants. A large major-
ity (90%) agreed that they wanted to learn or improve the 
skills needed to apply EBP in the clinic [12]. In the other 
study, less than half of the participants had a high per-
ceived ability to understand, evaluate and interpret scien-
tific studies and results [7]. Most participants had a high 
interest in science, but only 40% considered a scientific 
approach to be generally applied to a high degree within 
physiotherapy.

Additionally, in a qualitative interview study of Swed-
ish PTs, the participants expressed that knowledge of sci-
entific methods, including the ability to perform critical/
analytical reviews, improved the conditions for applying 
research results in the clinic [13]. Sufficient knowledge 
and understanding of science are hence crucial prereq-
uisites for EBP since the ability to assess the quality of 
scientific evidence and to critically appraise results and 
methodology is an important foundation for EBP [14].

In international studies, participating PTs have men-
tioned insufficient education and knowledge of scientific 
methodology to be among the main perceived barri-
ers to applying EBP in clinical practice [8, 9, 15, 16]. In 
a study of Saudi Arabian PTs, a vast majority considered 
an understanding of scientific methodology and design 
to be important for the clinical practice of physiother-
apy, that PTs needed to read scientific papers for regu-
lar updates on the state of knowledge, and that scientific 
methodology should be included in PT education [15]. 
However, the actual knowledge among participants was 
limited; only a third (or even less regarding some termi-
nology) considered themselves to know and understand 
well enough to be able to explain to someone else con-
cepts such as EBP as a term or pursuance, randomized 
controlled trials (RCTs), systematic reviews, risk of bias, 
effect size and confidence intervals,. In a Brazilian study, 
PTs considered that the main barrier to implementing 
EBP was a lack of access to full-text papers; however, a 
large number of PTs reported insufficient knowledge and 
understanding and a lack of experience with this topic as 
barriers to its implementation [16].

Although most studies have focused on examined 
and clinically working PTs, some studies have explored 
the perspectives among physiotherapy students. Insuf-
ficient time, lack of formal training and research skills, 
poor ability to critically appraise literature and under-
standing statistics have also been defined as barriers 
to EBP among Indian physiotherapy students [17]. The 
authors of that study highlight the fact that these defi-
ciencies in the level of knowledge persist, even though 
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education within scientific methodology has increased 
and been implemented during the final year of the pro-
gram. Effective education is considered the most power-
ful tool for overcoming barriers toward EBP. A previous 
study showed that physiotherapy students experience 
several barriers to the development of knowledge within 
EBP and that collaboration with clinics during practice is 
experienced both as an instructive model and hindrance 
[18]. A Norwegian study including students in different 
health disciplines showed that students generally con-
sidered EBP relevant but revealed a low understanding 
of terminology, low confidence in EBP skills, and low 
use of EBP in clinical situations [19]. Additionally, over-
all low agreement has been found between self-reported 
and objectively assessed knowledge of EBP terminology, 
with considerably lower objective values than perceived 
knowledge [20].

In 2021, the global association World Physiotherapy 
provided a PT education framework [21], with the inten-
tion: “The goal of physiotherapist education is to ensure 
the continuing development of physiotherapists who 
are competent and entitled to practise the profession, 
without limitation, and in accordance with the defini-
tion of physiotherapist practice within their individual 
countries”. Although there might be differences in clini-
cal practice globally, the World physiotherapy frame-
work includes EBP as one of eight competence domains 
for physiotherapist practice and it should therefore be 
applied, regardless of specific country,

Hence, there are strong indications that the prerequi-
sites for the application of a scientific approach should be 
strengthened during undergraduate education, so knowl-
edge and understanding of scientific methodology can be 
founded and fortified both for improved intake of knowl-
edge during education and for later application of EBP.

The aim of this study was therefore to investigate atti-
tudes toward science, as well as perceived competence 
and conditions for a scientific approach among phys-
iotherapy students at the undergraduate program in 
physiotherapy in Sweden. A further aim was to compare 
attitudes and perceived competence among physiother-
apy students in different years of education.

Method
Design and population
A cross-sectional study was conducted via a digital/web-
based survey. The study was directed to students at all 
undergraduate PT programs in Sweden and collected 
during the spring and autumn semesters of 2022.

Setting
To become a registered PT in Sweden, examination from 
a three-year undergraduate program (180 credits) is 
required. After completed education, the students can 

apply for a Degree of Bachelor of Science in Physiother-
apy, which is a prerequisite for a formal registration as 
PT from the National Board of Health and Welfare. They 
can also apply for a Degree of Bachelor of Medical Sci-
ence with a Major in Physiotherapy. The undergraduate 
program in physiotherapy is available at eight universities 
in Sweden. All programs include a bachelor thesis, but 
the specific program structure is designed by each uni-
versity All programs must however meet the overarching 
national graduation goals outlined by the Higher Educa-
tion Ordinance (Högskoleförordningen SFS 1993:100 
appendix 2). Among these goals, several relate to a scien-
tific approach (see box below).

National graduation goals related to scientific approach:
For the Degree of Bachelor of Science in Physiotherapy, 
the student should:
– Demonstrate knowledge of the scientific foundation of the 
field and awareness of current research and development 
work, as well as knowledge of the relationship between 
science and proven experience and its importance for 
professional practice
– Demonstrate the ability to critically examine, assess, and 
utilize relevant information, as well as to engage in discus-
sions on new facts, phenomena, and issues with various 
groups, thereby contributing to the development of the 
profession and the field
– Demonstrate the ability to, with a holistic perspective on 
the individual, make assessments of interventions based on 
relevant scientific, societal, and ethical aspects, with particu-
lar consideration for human rights
For the Degree of Bachelor of Medical Science with a 
Major in Physiotherapy, the students should:
– Demonstrate knowledge and understanding within the 
main area of the education, including knowledge of the 
scientific basis, knowledge of applicable methods within the 
area, acquiring a deeper knowledge within some part of the 
area, and orientation within current research issues.
– Demonstrate the ability to seek, collect, evaluate, and criti-
cally interpret relevant information in an issue, as well as to 
critically discuss phenomena, questions, and situations
– Demonstrate the ability to, within the main field of educa-
tion, make assessments considering relevant scientific, 
societal, and ethical aspects

Sample selection and data collection
Program directors at all eight undergraduate physiother-
apy programs at universities in Sweden were contacted 
and asked to distribute the invitation and link to all stu-
dents at their respective program. The main suggestion 
was to present the study and invitation to students during 
a teaching session/lecture with a QR link where the stu-
dents could connect and respond to the survey directly 
via mobile phone and to distribute an email with a link 
to the survey for those who were provided to respond 
via computer. Six programs agreed to participate, with 
different approaches. Two programs agreed to perform 
the main suggested strategy and provided contacts with 
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course-responsible teachers at all (first to sixth) semes-
ters. The invitation and link to the survey were presented 
during the teaching session (either via the responsible 
teacher or via the first author (FE)), who was given the 
opportunity to visit and invite students during a course 
moment via a digital meeting (zoom). The invitations and 
links were also distributed via e-mail to all the students. 
Two programs distributed/published the invitation and 
link to the survey via a digital learning platform. Two 
programs did not agree to distribute invitations via the 
program but referred to student associations, who spread 
invitations via e-mail and social media channels (one 
program) or only social media channels (one program).

Questionnaire
The survey was constructed with the digital survey tool 
Survey&Report (Artisan Global Media). The content was 
constructed in collaboration with the authors, based on 
the three aspects in the aim: attitudes, perceived com-
petence, and conditions for a scientific approach. Ques-
tions/items were formulated related to each aspect. The 
questions related to attitude and perceived competence 
were similar to those used in a recent study exploring the 
scientific approach among clinical physiotherapists [7]. 
The questions regarding conditions were related to the 
education. The items related to each aspect are presented 
below. The survey also included questions regarding 
background information on sex, age, and current semes-
ter at the undergraduate program in physiotherapy. The 
survey was not tested for reliability or validity. However, 
it was pilot tested by six students who were asked to give 
feedback on the relevance and understanding/interpret-
ability of the items. We received only minor comments, 
and therefore no major further changes were made.

Attitudes to science and scientific approach
The survey included questions about the student’s level of 
interest in science, if/how the interest had changed dur-
ing education, how important a scientific approach was 
considered to be for quality of clinical practice, and to 
what degree the general clinical practice within physio-
therapy in Sweden was considered to be based on scien-
tific evidence.

The response alternatives were five categorical Likert 
scales (the response alternatives for each question are 
presented in Table 1). An open-ended question was asked 
regarding the reason for the changed interest in research 
during education.

Uptake and perceived competence to assimilate science
Participants were asked how often they read scientific 
articles about health, medicine, or physiotherapy (regu-
larly/often, sometimes, rarely, or never) and how many 
articles they usually read during a month. If they stated 
that they had read scientific papers only sometimes or 
rarely or never, they were asked which suggested reasons 
they agreed with for not reading scientific papers. Ques-
tions regarding their perceived ability to understand the 
structure and performance of scientific studies, evalu-
ate methodology/performance, and interpret statisti-
cal results were asked with response alternatives on a 
five-point Likert scale (very low (1), very high (5), or not 
know/can’t judge).

Conditions for a scientific approach
The participants were further asked to what extent they 
perceived that a scientific approach had been applied 
within the undergraduate program in physiotherapy (not 
at all, unclear or sporadically, clearly, and consistent, or 
very clearly and consistent) and to what extent teaching 
within scientific methodology had been present during 
the education (sufficient, too little, or too much) and if 
they considered a personal need for strengthened sci-
entific approach. Via an open-ended question, the par-
ticipants were further asked what they thought would be 
needed to strengthen their scientific approach and ability.

Data management and statistics
Most five categorical Likert scales were dichotomized 
(into two categories such as, e.g., “quite/very” vs. “mod-
erately/little/not at all” interested) and presented as per-
centages (%) and numbers (n) for each category in the 
total sample and for each program year (1st, 2nd, or 3rd 
). Categorical outcomes were compared between pro-
gram years with the chi-square test, and if the differ-
ence was statistically significant, the binary outcomes 
were pairwise compared with the z test. The odds for 
binary outcomes were further compared between stu-
dents in different program years via logistic regression 

Table 1 Sample description
Total 
n = 466

Year 1
n = 139

Year 2
n = 164

Year 3
n = 163

Sex% (n) Total n 465
 Female 61.4 

(286)
60.4 (84) 65.9 

(108)
57.7 
(94)

 Male 37.8 
(176)

39.6 (55) 34.1 (56) 39.9 
(65)

 Don’t want to declare 0.6 (3) 0 0 1.8 (3)
Age Mean (sd) years
Total n = 457

26.5 
(6.5)

25.1 
(6.4)

27.2 
(7.1)

27.1 
(5.9)

Md (Q1-Q3) 24 
(22–29)

23 
(21–28)

24 
(22–30)

25 
(23–30)

University/recruitment % (n) Total n = 466
University A/invitation during 
teaching session

35.2 
(164)

30.2 (42) 50.0 (82) 24.5 
(40)

University B/invitation during 
teaching session

32.2 
(150)

38.1 (53) 28.0 (46) 31.3 
(51)

Remaining universities/invita-
tion via email/Social media

32.6 
(152)

31.7 (44) 22.0 (36) 44.2 
(72)
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and presented with odds ratios with corresponding con-
fidence intervals. Since the accepted/applied invitation 
strategies differed between the programs, the universities 
were categorized into three categories: two categories, 
with students from each of the two universities actively 
collecting the data during teaching (University A and 
University B); and the third category (“remaining univer-
sities”), with students from universities where recruit-
ment/invitations were performed via email/social media/
course platforms. To check whether potential differences 
between programs and/or among the different selection 
strategies resulted in selection/nonresponse bias that 
affected the comparisons between years, this variable was 
included in the logistic regression. However, there were 
no significant differences between the categories, and 
inclusion of the variable did not affect the estimated odds 
ratios; therefore, the selection variable was not included 
in the final and presented analyses.

The perceived ability to understand and evaluate 
aspects of science was also presented as the mean score 
of the scale from 1 (very low) to 5 (very high) and was 
compared with analysis of variance (ANOVA). If the 
omnibus test was statistically significant, a post hoc pair-
wise comparison (LSD) was performed. The number of 
read papers/month is presented as both the mean and 
median, but due to the skewed distribution, comparisons 
between program years were performed with the Krus-
kal–Wallis test, with post hoc pairwise comparisons.

For open-ended questions regarding perceived reasons 
for increased or decreased interest in science and what is 
considered needed for strengthening scientific approach 
and ability,

The comments were read by the two authors and sorted 
based on similarities in content into sub- and main 
categories. For comments that included different per-
spectives, each perspective was sorted separately. The 
categories and number of comments within each cat-
egory are presented in the tables.

Ethics
All data were collected anonymously. The participants 
were informed about the study aim and data handling 
and gave informed consent before access to the survey. 
Since no intervention was performed on a research sub-
ject and no sensitive or personal data/information was 
handled, the study was not covered by Swedish Ethical 
Review act (SFS 2003: 460 https://etikprovningsmyn-
digheten.se/en/what-the-act-says/). However, an appli-
cation was sent to the Swedish Ethical Review Authority 
(Dnr 2022-00815-01), who waived the need for ethical 
approval and confirmed that the study was not covered 
under Swedish Ethical Review act, and instead provided 
an advisory opinion with no contradictions to the perfor-
mance of the study.

Results
In total, 466 students responded to the survey (Fig. 1), of 
which 61% female (n = 276) and 38% male (n = 176), with 
mean age 26.5 (SD 6.5) (Table 2).

Attitudes to science and scientific approach
The students’ interest in science was fairly high, and their 
interest did not differ significantly between program 
years. However, most students considered themselves to 
have gained increased interest during the undergraduate 
program, to a greater extent among students during pro-
gram years 2 and 3 (Table 1). The majority of the students 
considered a scientific approach to be highly important 
for clinical practice, but the odds of this approach were 
significantly lower among final-year students (Table  1). 
However, only half of the students believed that clini-
cal physiotherapy practice in Sweden in general is based 
mainly on scientific evidence, with the lowest odds 
among students in their final year.

The main reasons for increased interest in science, 
reported via open comments, were increased knowledge 
and understanding of science, more exposure to research 
and more inspiring lectures. The students also reported 
more insight into the importance of science, both regard-
ing clinical practice and the ability to evaluate and argue 
for relevant development within the profession, as a rea-
son for increased interest. Only a few students reported 
decreased interest in science because they found too 
much attention on research during the undergraduate 
program and because science was experienced as boring 
and difficult (Table 3).

Uptake and perceived competence to assimilate science
A very small percentage (7.9–11.6%) of students read 
scientific articles regularly or often during the first two 
years of the program (Table  4). On average, among the 
first-year students, 1.8 (SD 2.0) articles were read/month, 
and during the second-year program, 2.5 (SD 2.8)/month, 

Fig. 1 Invitations and response rates from students at universities with 
different invitation/collection strategies. University A + B: invitation/data 
collection actively during teaching moment Remaining universities: invi-
tations via email/social media/course platform
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with a median of 1 (IQR 1–2) and 2 (IQR 1–3) were read/
month. The proportion of students who read often/regu-
larly was significantly greater at year 3, but a considerable 
number of students still read only occasionally or rarely 
(Table 4).

Among the students who did not read scientific papers 
regularly, the main reasons were lack of time, difficulty 
reading and interpreting, and not being more mandato-
rily included in the education. It was also considered bor-
ing, and during the first year, knowledge about where/
how to find relevant papers was limited (Fig. 2).

Approximately one-third of the students considered 
themselves to have a high ability to interpret the struc-
ture of studies, with a significantly greater perceived 
ability among students in program year 3 (Table 4). The 
proportion of students who considered themselves to 
have a high ability to value the quality of performance/
methodology and interpret statistics was lower. The per-
ceived ability to both value the implementation of the 
studies and interpret statistics was lowest among stu-
dents in the second program year; these values were sig-
nificantly lower than those of both first- and third-year 
students (Table 4).

Conditions for a scientific approach
Most students considered that teaching about scientific 
methodology had a fair amount of space during educa-
tion, but approximately one-third of final-year students 
still considered that teaching within this field had too 
little space. With a similar proportion within all aca-
demic years, most of the students considered the scien-
tific approach to be clearly emphasized during education. 
However, more than half of the students in all three pro-
gram years considered that their own scientific approach 
needed to be strengthened, although a significantly lower 
proportion of final-year students (Table  4). The open 
question about what is needed to strengthen their scien-
tific approach (Table 5) showed that to strengthen their 
scientific approach and ability, the students highlighted 
the need for more knowledge and understanding of sci-
entific methodology, mainly understanding an interpre-
tation of statistics and ability for quality evaluation of 
scientific papers. More education was requested, with 
teaching not only spread out during the undergradu-
ate program but also as separate courses. The need for 
early introduction during the program was also high-
lighted. The continuous application of acquired and 

Table 2 Interest in and perceptions of science and evidence-
based practice among students at the undergraduate programs 
in physiotherapy

Total
n = 466

Year 1
n = 139

Year 2
n = 164

Year 3
n = 163

p-val-
ue*

Interest in science
Quite/very inter-
ested % (n)

57.1 
(266)

55.4 (77) 58.5 (96) 57.1 (93)

Moderate/Little/
not interested 
% (n)

42.9 
(200)

44.6 (62) 41.5 (68) 42.9 (70) 0.859

Quite/very inter-
ested Odds ratio 
(95% CI)

– 1 (ref ) 1.14 
(0.72–
1.79)

1.07 
(0.68–
1.69)

Change in interest during education
Increased % (n) 74.5 

(347)
61.9 (86) 79.9 

(131)a
79.8 
(130)a

No change/de-
crease % (n)

25.5 
(119)

38.1 (53) 20.1 (33) 20.2 (33) < 0.001

Increased interest 
Odds ratio (95% 
CI)

– 1 (ref ) 2.45 
(1.47–
4.09)

2.43 
(1.45–
4.06)

Importance of scientific approach in the clinical practice of 
physiotherapy
High/very high 
importance % (n)

91.0 
(424)

94.2 
(131)c

93.9 
(154)c

85.3 
(139)ab

Moderate/low/
none% (n)

9.0 (42) 5.8 (8) 6.1 (10) 14.7 (24) 0.007

High/very high 
importance
Odds ratio (95% 
CI)

– 1 (ref ) 0.94 
(0.36–
2.45)

0.35 
(0.15–
0.82)

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

52.4 
(244)

62.6 
(87)c

54.9 
(90)c

41.1 
(67)ab

Moderate/low/not 
at all/don’t know

47.6 
(222)

37.4 (52) 45.1 (74) 58.9 (96) < 0.001

High/very high 
degree
Odds ratio (95% 
CI)

– 1 (ref ) 0.73 
(0.46–
1.15)

0.42 
(0.26–
0.66)

Bold numbers: significant (p < 0.05) odds ratio

*Chi square test
a b c Significant (p < 0.05) pairwise difference from a = 1st year b = 2nd year, c = 3rd 
year

Table 3 Reasons for changed interest in science (categorized 
open comments)
Increased interest Decreased 

interest
Education has increased 
interest (n = 216)

Increased insight in 
science and its impor-
tance (n = 137)

The undergrad-
uate program in 
physiotherapy 
has rendered in 
less interest in 
research (n = 9)

-Increased knowledge and 
understanding (n = 97)
-More exposed for research 
and better access to re-
search (n = 69)
-Inspiring lectures with inter-
esting topics (n = 50)
-The work with the 
bachelor´s thesis (n = 7)

-Insight in the neces-
sity for own clinical 
practice (n = 51)
-General importance 
to be updated and 
able to argue for 
evidence-based medi-
cine (n = 83)
-Wants to engage in 
research (n = 3)

-Too much 
focus on sci-
ence instead of 
practice
-Unmotivating/
boring
/difficult
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developing knowledge by reading and discussing the con-
tent and design was also emphasized as a main require-
ment. Teachers could also make more efforts to make 
science relevant and interesting by applying relevant 
examples from clinical practice and research. Some stu-
dents reported that their scientific approach and ability 
is expected to increase during further education, such 
as master’s studies, and experience in clinical practice 
(Table 5).

Discussion
In this study, we found that a majority of students 
reported increased interest in science during the under-
graduate program in physiotherapy. The main considered 
reason for the increased interest was developed knowl-
edge and understanding of research and the importance 
of science. We however found only very small, and no 
statistically significant, differences in interest between 
students in the three different program years. Having a 
scientific approach was considered important, but only 
approximately half of the students believed that PT prac-
tice in general in Sweden was based mainly on science. 
Most students reported limited ability to understand and 

Table 4 Habit of reading scientific papers, perceived ability to understand and interpret methodological aspects and perspectives on 
scientific approach during education program

Total
n = 466

Year 1
n = 139

Year 2
n = 164

Year 3
n = 163

p-value*

Frequency of reading scientific articles about health, medicine, or physiotherapy % (n)
Regularly/often 16.3 (76) 7.9 (11) 11.6 (19) 28.2 (46)
Sometimes 43.8 (204) 30.2 (42) 47.6 (78) 51.5 (84)
Rarely/never 39.9 (186) 61.9 (86) 40.9 (67) 20.2 (33) < 0.001
Read regularly/often; 
Odds ratio (95% CI)

– 1 (ref ) 1.53 (0.70–3.33) 4.58 (2.26–9.25)

Number of scientific articles read during an ordinary month
Mean (SD) 3.1 (3.8) 1.8 (2.0) 2.5 (2.8) 4.7 (5.1)
Median (IQR) 2 (1–4) 1 (1–2)bc 2 (1–3)ac 3 (2–5)ab < 0.001
Perceived ability to understand the structure and performance of scientific studies (study design, etc.)
High/very high % (n) 30.9 (144) 28.1 (39)c 25.6 (42)c 39.1 (63)ab 0.02
Odds ratio (95% CI) – 1 (ref ) 0.88 (0.53–1.47) 1.65 (1.01–2.68)
Mean (SD) score 1 (very low) -5 (very high) 3.2 (0.7) 3.2 (0.8)c 3.1 (0.7)c 3.4 (0.7)ab < 0.001
Perceived ability to evaluate the methodology of scientific studies (identify bias, assess quality, etc.)
High/very high % (n) 15.5 (72) 15.8 (22)b 7.9 (13)ac 22.8 (37)b < 0.001
Odds ratio (95% CI) – 1 (ref ) 0.46 (0.22–0.95) 1.57 (0.88–2.83)
Mean (SD) score 1 (very low) -5 (very high) 2.9 (0.7) 2.9 (0.8)b 2.7 (0.7)ac 3.0 (0.7)b < 0.001
Perceived ability to interpret statistical results from scientific studies (significance/p-value, effect sizes, risk measures, confidence intervals, 
etc.)
High/very high % (n) 11.8 (55) 13.7 (19) 9.8 (16) 12.3 (20) 0.558
High/very high 
Odds ratio (95% CI)

– 1 (ref ) 0.68 (0.34–1.39) 0.89 (0.45–1.74)

Mean (SD) score 1 (very low) -5 (very high) 2.6 (0.9) 2.6 (0.9)b 2.4 (0.9)ac 2.7 (0.8)b 0.006
Perception of how the scientific approach has been emphasized throughout the education
Not at all/unclear/sporadic % (n) 14.6 (68) 12.2 (17) 14.0 (23) 17.3 (28)
Clear/very clear and constant % (n) 85.2 (397) 87.8 (122) 86.0 (141) 82.7 (134) 0.449
Clear/very clear and constant 
Odds ratio (95% CI)

– 1 (ref ) 0.85 (0.44–1.67) 0.67 (0.35–1.28)

Perception of scope for scientific methodology within the education program
Sufficient/enough % (n) 65.9 (307) 79.1 (110) 57.3 (94) 63.2 (103)
Too little % (n) 29.4 (137) 17.3 (24) 40.9 (67) 28.2 (46)
Too much % (n) 4.7 (22) 3.6 (5) 1.8 (3) 8.6 (14) < 0.001
Perceived personal need for strengthened scientific approach/knowledge
Yes % (n) 88.4 (410) 89.2 (124)bc 95.7 (155)ac 80.4 (131)ab < 0.001
Odds ratio (95% CI) – 1 (ref ) 2.68 (1.06–6.77) 0.50 (0.26–0.96)
Bold numbers: significant (p < 0.05) odds ratio

*Comparison of Categorical outcomes: Chi2 test, Mean values: ANOVA, Rank order (median presentation): Kruskal Wallis
a b c Significant (p < 0.05) pairwise difference from a = 1st year b = 2nd year, c = 3rd year
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interpret scientific methodology and results. Although a 
scientific approach had been emphasized during the pro-
gram, the students reported and described a perceived 
personal need for strengthened conditions for a scientific 
approach.

In total, about one third of the students (at the six 
universities that accepted to participate in the study), 
responded to the survey. Students who participate could 
be expected to have a greater interest in and more posi-
tive attitude toward science than non-responders, but 
almost half of the respondents still reported moderate or 
low interest. However, the majority found it important in 
clinical practice. This is in line with how clinically work-
ing PTs reported in a recent study [7]. But while most of 
the students in our current study considered a scientific 
approach to be important in clinical practice, only 50% 
thought that clinical practice was based on science to a 
high extent, with a lower share (40%) among third year 
students. In the recent study, 70% of the working PTs 
considered that their own clinical practice was based on 
science toa high degree, but they also had a more critical 
perspective on the general application in clinical practice, 

where only 40% considered it to be generally based on 
science to a high degree [7] .

Despite a generally positive attitude toward science, the 
perceived knowledge and understanding of methodologi-
cal aspects were limited, especially regarding the evalu-
ation of methodological quality and the understanding 
and interpretation of statistics. This limitation has been 
shown in previous studies, both regarding students [17, 
18] and clinically active PTs [4, 7, 10, 15, 17, 18]. Some of 
these studies mirror the situation from some years ago. 
Since there is a steadily growing body of science within 
the field of physiotherapy, there are reasons to believe 
that this could positively impact upon the undergraduate 
programs. However, both the current study and the study 
regarding scientific approach among working PTs [7] still 
show similar aspects as previous studies, which indicates 
that the conditions for a scientific approach during the 
undergraduate program still needs to be reinforced.

Additionally, since an overall low agreement has 
previously been found between healthcare students’ 
self-reported and objectively assessed knowledge of 
EBP terminology [20], the actual knowledge may be 
even lower than how the students have reported their 

Table 5 Perception of what is needed to strengthen your scientific approach and ability (categorized open comments)
Increased knowledge and understanding (n = 144) Increased training and 

application (n = 154)
Effort to increase inter-
est and make science 
more relevant to the 
students (n = 40)

Approach/ability expected to be 
achieved with more experience 
(n = 34)

-More knowledge about methodology (n = 67)
-More teaching (and earlier introduction) (n = 66)
-More knowledge in searching for evidence (n = 11)

-Training in reading and 
interpretation (n = 118)
-More allocated time 
(n = 36)

-Further education is expected to 
increase scientific approach (n = 25).
-Clinical practice will allow applica-
tion (n = 9).

Fig. 2 Reasons for not reading scientific paper more often/regularly. *Significant differences (p < 0.05)
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perceived knowledge. The rated perceived knowledge 
and understanding were relatively greater for the abil-
ity to understand the structure and performance of the 
study, lower for the ability to evaluate the methodology, 
and lowest for the interpretation of statistics. A develop-
ment to improve these lower-rated skills was also con-
sidered necessary in order to strengthen the scientific 
approach.

Previous studies that have investigated students’ per-
ceived skills and views on relevance, terminology, con-
fidence, practice, and support for EBP also revealed 
relatively low knowledge of the scientific aspects [17, 
20]. However, a greater knowledge of terminology has 
been found among physiotherapy students than among 
other health science students in Norway [19] and Aus-
tralia [22]. A potential explanation for this difference 
was that the undergraduate physiotherapy program has 
a greater focus on research and methodology, since PTs 
often use tests based on quantitative studies for diag-
nosis and treatment. Additionally, the development of 
knowledge and perspective has been shown to progress 
throughout the program, with higher levels among stu-
dents who were later in the undergraduate program [23]. 
More exposure/training showed associations with higher 
levels of knowledge and perspectives on relevance. Expo-
sure to EBP in clinical practice during the undergradu-
ate program has been shown to be weakly or moderately 
associated with self-reported EBP behaviour, abilities, 
and barriers among physiotherapy students during their 
final year of education [24]. However, no statistically sig-
nificant association with the students’ use of scientific 
evidence in clinical settings was found. This also indicates 
that the undergraduate education needs to strengthen 
the ability to apply EBP in clinical settings. Confidence 
and knowledge about research methodology, statistics, 
and EBP are shown to increase after completing a course 
(post graduate), which shows the value of having a course 
on the subject [25]. This finding is in line with the per-
spectives of the students in our study regarding reasons 
for both increased interest in science and requirements 
for a strengthened scientific approach, where the stu-
dents mainly lifted the importance of developed knowl-
edge and understanding of science.

The students noted not only the need for courses with a 
defined focus on scientific methodology but also the need 
for continuous application and translation of acquired 
knowledge throughout the program, with relevant rela-
tion linked to the current clinical topic.

They requested more of reading, critically reviewing, 
and discussing scientific articles. Especially during the 
first two years, the consumption of scientific papers 
was generally quite low, with some outliers (a few stu-
dents with very high consumption) affecting the mean 
and SD. The bachelor thesis, which is usually written 

during third year, may affect the increased intake of 
scientific papers during the last year. While lack of 
time was the most reported reason for not reading 
scientific papers regularly or often, difficulties to read 
and interpret was also considered a reason for a large 
share of the students. Additionally, the fact that the 
reading of scientific papers was not more often man-
datory in the undergraduate program was considered 
a reason to not read more often/regularly. This shows 
the importance of providing conditions and teaching 
for increased knowledge and assimilation within the 
subject of science.

Even if a continuous update and further development/
training of knowledge during upcoming clinical practice 
are needed for optimal clinical application, the under-
graduate program should provide a strong foundation 
for the conditions for taking in and interpreting research 
results and hence the scientific approach. As a scoping 
review concluded, students’ knowledge and understand-
ing of scientific methodology are fundamental require-
ments for the ability to read and interpret scientific 
articles, which is also an important skill for clinical edu-
cation [26]. The studies included in the scoping review 
highlight the importance of including scientific per-
spectives in undergraduate programs and developing 
students’ skills and competence. The value of relating sci-
entific aspects to clinical practice is also highlighted. This 
is also in line with the students’ reported perspectives in 
our study, where they in open comments highlight that 
teachers could make more efforts to make science rele-
vant and interesting by applying relevant examples from 
clinical practice and research. Also, inspiring lectures 
with interesting topics was perceived as a reason for 
increased interest in science during the program.

Learning activities of scientific methodology are 
hence an important part in the undergraduate program 
and are required to achieve several of the national 
examination goals. Also in the recent developed global 
physiotherapy education framework, the importance 
of EBP is highlighted [21] and this includes knowledge 
and skills to be able to digest research. In our study, 
the reported competence was limited, and the major-
ity of students also reported a perceived personal 
need for strengthened scientific approach/knowledge. 
The learning activities can, and preferably should, be 
included and applied in different forms. The students 
in our study reported both more concreate teaching 
for increased knowledge and understanding, and a 
continuous practical training and application through-
out the program, as perceived needs for a strength-
ened scientific approach. The interest and attitude 
toward science have been shown to increase during 
methodology courses [27]. The students’ involvement 
and engagement is however an important aspect of 
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teaching [28]. Multiple and varied forms of interaction 
between teachers and students increases the students’ 
engagement [29]. Active engagement and application 
from the student is also considered to reduce the gap 
between students with different conditions and atti-
tudes toward the current subject and learning [30]. 
Introducing teaching of research methodology and 
to encourage critical thinking is an important part of 
the medical curriculum, and may increase the capac-
ity for a scientific approach in the upcoming clini-
cal work [29]. The combination of different forms of 
teaching, such as methods including lectures, com-
puter sessions, small group discussions, journal clubs, 
and assignments, is seen as beneficial within evidence-
based teaching, compared with a single education 
intervention [31]. Previous studies have also recom-
mended that the knowledge should be applied in some 
form of active/practical context [32–34], which is also 
in line with what the students in our study highlighted 
in open comments regarding what they considered 
needed to strengthen their scientific approach and 
ability. This will hence likely increase the interest and 
motivation among the students. Also in examinations 
within clinical subject areas, it is recommended to 
base it on a ‘scenario’ rather than a purely theoretical 
question [35]. A systematic review showed inconclu-
sive evidence regarding the best time for EBP intro-
duction during a medical undergraduate education 
[31]. However, to include research already during first-
year student education has been suggested [34], even 
though the initial introduction does not require a for-
mal full methodology course. Therefore, the combina-
tion of formal teaching via methodology course(s), and 
an introduction and a continuous active application 
related to the clinical topics throughout the under-
graduate program are likely to give the most beneficial 
structure. This approach will, as the students in our 
study reported, increase interest in and perceived rele-
vance of science and both improve assimilation during 
education and facilitate the implication of EBP.

Method/limitation
The survey was developed specifically for the current 
study and has not been tested for validity or reliability. To 
our knowledge, there are no such validated and reliable 
questionnaires available for those students’ perspectives 
that we aimed to explore. We see no reason to believe 
that the survey did not capture the students´ percep-
tions, and the aim was mainly to investigate the attitudes 
and perspectives related to the defined items. In the 
pilot test, we received no feedback regarding difficulty 
to understand or to respond to the questions. The part 
of the survey that was related to attitudes and perceived 
competence was also included in a survey with the aim 

of examining the scientific approach and attitudes among 
clinically working PTs [7]. As previously mentioned, the 
perceived knowledge may not correspond with actual 
competence [20]. The report, however, still provides a 
view of perceptions and attitudes.

The response rate was limited, especially at universi-
ties where the invitation was distributed only via e-mail, 
course platforms, and/or social media. However, we 
were not able to apply the same strategy for data collec-
tion at all the included universities, since the final deci-
sion was up to each university. This resulted in an uneven 
distribution of response rates. After checking for this, 
we found no apparent bias effect on the comparison 
between years. However, there might still be selection/
nonresponse bias, especially at “remaining” universities, 
since interest in and positive attitudes toward science are 
likely greater among students who decided to participate 
in this study, than among non-responders. The level of 
interest and attitude may hence not be fully representa-
tive of the whole Swedish physiotherapy student popula-
tion. Although the comparisons between years seemed 
less affected, we could not, based on the cross-sectional 
design, document actual changes within individuals dur-
ing the years of education.

Conclusion
Even though this study does not fully cover all students at 
all undergraduate programs in physiotherapy in Sweden, 
the results support that a scientific approach and training 
should be strengthened during education to enable PTs 
to understand and interpret science and to fully apply an 
evidence-based approach when in clinical practice. Both 
theoretical and applied knowledge and understanding are 
needed.
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