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Abstract

Purpose: This article assumes that, in order to improve evidence-based practice in physiotherapy,
practitioners need sophisticated epistemic beliefs. Epistemic beliefs, or how physiotherapists view knowledge
and how they come to this knowledge, are an important factor. A high sophistication of epistemic beliefs is
linked to better handling of the complexity and uncertainty of daily practice and the variety of evidence
resources associated with this practice.

Materials and methods: This study explored the epistemic beliefs of physiotherapists in 10 different countries
in Europe using an online survey: the Connotative Aspects of Epistemic Beliefs (CAEB).

Results and conclusions: The study resulted in 1419 surveys. The epistemic beliefs proved to be of little
difference between countries, showing a low to moderate sophistication in epistemic beliefs. Given the
similar results between countries, this study also suggested the possibility of collaborating internationally in
developing an epistemology in physiotherapy that is more suited to the complexity of current demands on
health systems. The development of sophistication in epistemic beliefs should be firmly on the agenda for the
education of physiotherapists.

Keywords: Epistemic beliefs, epistemological beliefs, physiotherapy, evidence-based practice


https://www.tandfonline.com/keyword/Epistemic+Beliefs
https://www.tandfonline.com/keyword/Epistemological+Beliefs
https://www.tandfonline.com/keyword/Physiotherapy
https://www.tandfonline.com/keyword/Evidence-based+Practice

Introduction

This article reports on a research of the epistemic beliefs of physiotherapists throughout the
community of physiotherapy in Europe. Epistemic beliefs are about focussing on what individuals
believe concerning what counts as knowledge and where it resides, how individuals come to know,
and how knowledge is constructed and evaluated [1,2]. These beliefs influence the way an
individual evaluates new information. How an individual resolves conflicting knowledge claims,
makes decisions, and thus is able to work in an evidence-based manner [3,4]. Epistemic beliefs
determine how (new) knowledge is perceived and processed [5]. Though this is a major issue in
evidence-based practice in health care, there has been little research on epistemic beliefs in
physiotherapy. Therefore, the article begins with a theoretical background to explain the concept
of epistemic beliefs in relation to physiotherapy practice.

Epistemic beliefs in decision making

Within the model of evidence-based practice, the beliefs of what physiotherapists consider
adequate knowledge and how they acquire this knowledge are important factors. Epistemic beliefs
can be considered as a focal point for how physiotherapists create meaning in their daily practice,
what their strategies are for selecting knowledge, what is relevant for decision-making, how this
affects the ongoing learning process of accumulating experiences among individual
physiotherapists, and how this has its place within the professional community. Epistemic beliefs
can be placed within a spectrum. At one end, we have a naive view that knowledge comes from an
authority or scientific source and is objective and static by nature. At the other end, we have the
‘sophisticated’ view that knowledge is only valid within the specific professional situation.
Knowledge in this sense is inherently dynamic and mutable and needs constant scrutiny. In the
naive view, the physiotherapist is likely to take a position as the authoritative expert-professional
using ‘objective’ acquired knowledge that is deemed to be true at all times. In the sophisticated
view, the relation with the client and other resources will be much more important to come to a
collective diagnosis.

Epistemic beliefs directly influence decision-making. The naive understanding of knowledge
assumes transmission from an authority to the learner (from teacher to physiotherapist or from
physiotherapist to client). Individuals justify what they know and how they evaluate their
knowledge based on factual generalisations. This originates from the ‘naive’ belief that (scientific)
authority, or ‘what feels right’ is also valid. The ‘sophisticated’ beliefs, on the other hand,
maintain that knowledge can be justified by evaluating a diversity of sources of evidence,
including patient values, expertise, scientific evidence and context-based factors within each and
every specific situation. Such beliefs lead, in practice, to the use of more constructivist and more
self-regulated learning [6].

Research epistemic beliefs

Little specific research has been done in epistemic beliefs in physiotherapy education or
practice [7]. Most research in epistemic beliefs shares the view that epistemological knowledge
consists of declarative beliefs that can be articulated by the individual [1]. This view is challenged
by another viewpoint, which argues that many beliefs are implicit and thus less articulated [8].

Explicit knowledge refers, in this perspective, to the concept of knowledge for those practices
that are relatively prescriptive, such as the framework of evidence-based practice, guidelines in
physiotherapy or the role of science. A physiotherapist would reflect explicitly on what value he
gives to the role of, for example, a guideline.

The other perspective is a more implicit concept of knowledge of the individual professional
arising directly from the complexity of daily practice, which is much more personal, emotional and
context-dependent [9]. This way of determining beliefs includes not only the explicit rationalities,
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often conditioned by education, but also the more implicit and personal preference for knowledge
in the complexity of real practice [10,11].

Stahl and Bromme developed a new instrument for measuring Connotative Aspects of
Epistemic Beliefs: the CAEB [8]. Connotative meanings refer to associative and evaluative
judgments. The term comes from linguistics, where it refers to additional and individual meanings
that a person associates with a concept or word. The CAEB uses a semantic-differential scale with
opposite adjectives with a seven-point Likert scale. These adjectives, for the purpose of this study,
are meant to analyse how physiotherapists perceive physiotherapy-related knowledge. The
questionnaire shows two dimensions: texture and variability. The dimension of texture is defined
as beliefs about the structure and accuracy of knowledge. This dimension ranges from the belief
that knowledge is exact and structured to the belief that it is unstructured and vague. The
dimension of variability is defined as beliefs about the stability and dynamics of knowledge. This
dimension ranges from the belief that knowledge is stable and inflexible, to the belief that it is
dynamic and flexible.

The above research suggests that a physiotherapist benefits from sophisticated epistemic
beliefs in order to act in accordance with the challenges of the evidence-based movement [12]. The
complex nature of physiotherapy demands a view of scientific knowledge as a coherent,
hierarchical system of ideas, rather than as a simple collection of facts. The complexity and
uncertainty that physiotherapists are facing in their daily practice demands the need to have the
skills to approach these ill-structured problems in a more active and critical manner. This is
associated with progression, or sophistication, in epistemic thinking towards a higher level [13,14].

Physiotherapy represents a strong international community and actively crosses borders to
related scientific communities. In this ‘knowledge society’, one of the goals is to understand and
jointly develop the profession and relevant models of practice, such as evidence-based practice
[15].

This study explores the level of sophistication of epistemic beliefs of the community of
physiotherapists within Europe, answering the following research questions: how sophisticated are
the epistemic beliefs of physiotherapists; do epistemic beliefs differ among physiotherapists with
regard to their level of education, years of experience, gender and country?

Methods

An online survey study was implemented in 10 countries using the Connotative Aspects of
Epistemological Beliefs (CAEB) [8]. This questionnaire was specifically adapted for the countries
and their languages in this study, showing satisfactory validity in the context of physiotherapy
[16]. The CAEB uses a semantic-differential scale with opposite adjectives with a seven-point
Likert scale (see Table 1 for the adjectives and supplementary material 1 for the English version of
the CAEB. The CAEB questionnaire was used with permission, see supplementary material 2).
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Table 1. CAEB — Connotative Aspects of Epistemological Beliefs.

Factors Stahl

Items R =reversed
1. Stable-Instable Variability

2. Objective-Subjective Texture

3. Confirmable-Unconfirmable Texture

4. Dynamic-static Texture (R)

5. Superficial-profound Texture

6. Temporary-everlasting Variability (R)
7. Exact-vague Texture

8. Absolute-Relative Texture

9. Sorted-Unsorted Texture

10. Precise-lmprecise Texture

11. Flexible-Inflexible Variability (R)
12. Definite-Ambiguous Texture

13. Negotiated-Discovered Texture (R)
14. Structured-Unstructured Texture

15. Completed-Uncompleted Variability

16. Refutable-Irrefutable Variability (R)
17. Open-Closed Variability (R)

The CAEB questionnaire is used with the permission of the authors and
was first published in [8]. See for the questionnaire also the
supplementary material 1.

Subjects and data acquisition

Aiming to represent the European community of physiotherapy, we managed to obtain the
collaboration of 10 countries (out of 36). Within these countries we collected data from
physiotherapy practitioners, teachers and students. This was done using the ‘European Network of
Physiotherapy in Higher Education’, based on the interest of the members and the possibility of
investing time (ENPHE). The following countries were included; Finland, Sweden, Denmark, the
Netherlands, Italy, Spain, Portugal, Germany, Austria and Switzerland. The last three countries
were treated as one region (German Speaking Countries: GSC) as they showed similar results in
the adaptation process of the questionnaire [16]. More detailed characteristics for the total sample
and per country are presented in Table 2.
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Table 2. Sample characteristics

Netherlands Portugal Denmark Italy Spain Finland GSC? Sweden  Total

N 283 277 151 218 229 105 123 33 1419
Percentage of male and female ~ Female 51.2 76.5 69.5 583 681 810 772 86.7 67.2
Male 48.8 235 305 417 31.9 190 228 133 328
Percentage of the age groups 5 »q 329 419 377 330 546 419 569 300 415
(given in years)
30-39 24.7 314 212 202 319 219 187 233 253
40-49 145 130 166 161 9.6 114 114 233 135
>50 27.9 137 245 307 39 248 13 233 197
Percentage of groups <5 276 307 391 362 502 533 52 367 386
represented in years of licence
510 20.8 357 126 87 148 105 179 167 189
11-15 85 119 126 106 179 57 65 100 111
>15 431 217 358 445 17.0 305 236 367 314
Percentage of groups Prof
represented by educational di Iorﬁa - - - - - - 20.3 6.7 1.9
level P
Bachelor 13.4 112 299 505 341 390 415 100 226
student
B(?Che"’r 50.4 621 596 225 354 333 187 400 474
egree
Master 8.8 58 053 18 52 38 57 67 55
student
Master 20.1 155 126 248 135 152 106 100 166
degree
PhDstudent 3.5 2.9 07 0 66 48 33 100 32
PhD degree 35 25 0 05 52 38 0 16.7 2.7

# GSC: German Speaking Countries.

The questionnaire per country was constructed on Google Drive forms with the automatic
creation of an Excel database for data recording. The sample acquisition varied among countries
through the use of mailing lists from educational institutes and professional associations.

Data analysis

The data recorded on the excel databases (per country) were exported to a single database
created on the SPSS® version 22 (SPSS Inc., Chicago, IL) for the statistical analysis.

Validity of the CAEB

Analysis of the internal consistency to assess reliability and a factor analysis were performed,
with the two factors described in the original studies [8], to confirm the construct validity. Based
on the rule that the initial eigenvalues should be >1, a minimum of the proposed factors was
recognised in all countries, allowing for a factor analysis. Solutions were confirmed by
successively omitting items with no substantial factor loadings (<.32) [17]. Items were also
omitted with high loadings (>.40) on more than one factor [11]. In order to compare and correlate
the scores, an inversion of the Likert scale was performed with ‘recode into same variables’ within
SPSS-22 to align the scores towards the same direction on the spectrum of naive to sophisticated
epistemic beliefs. The following items were inverted: 4, 6, 11, 13, 16 and 17 (see Table 1).
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Descriptive analysis of sophistication

To detect the sophistication of epistemic beliefs in the sample, a descriptive analysis was
performed. This was done by means of a mean, standard deviation and the minimum and
maximum per admitted factor calculated for all countries and for the general characteristics.

Analysis of variance

For the comparison between dependent variables (scores of the CAEB) and independent
variables (level of education, years of experience, gender and country), a one-way MANOVA was
performed, considering p values <.05 for statistical significance.

Results

Validity of the CAEB

The normality of the sample was confirmed with the Shapiro-Wilk test. The Measure of
Sample Adequacy (MSA) that reports the appropriateness of data for a factor analysis was
confirmed. According to [18], the MSA is satisfactory with values >.80 (18). The MSA values
showed acceptable values (.890 —p <.000).

The factor analysis was showing acceptable Cronbach’s values, for both the total questionnaire
and for the factors (Tables 3 and 4). The results offer sufficient validity to allow for interpretation
of the results from the sample.



Table 3. Results factor analysis CAEB. Table 4. Organisation of the CAEB items per factors/dimensions.

Factors Item Description

Item Texture Variability
Factor/dimension — Texture

1 Stable-instable
1 571 .104 2 Objective-Subjective
2 .608 -.163 3 Confirmable-Unconfirmable
3 543 -325 7 Exact-vague
4 -.229 122 8 Absolute-Relative
5* .052 -121 9 Sorted-Unsorted
6 .064 579 10 Precise-Imprecise
7 711 —.204 12 Definite-Ambiguous
.648 227 14 Structured-Unstructured
9 718 152 15 Completed-Uncompleted
10 761 -.192 Factor/dimension — Variability
1 276 716 4 Dynamic-static
12 715 -.023 6 Temporary-everlasting
13*% —.292 .110 11 Flexible-Inflexible
14 .664 -.272 16 Refutable-Irrefutable
15 .687 117 17 Open-Closed
16 -.079 .680
17 -.310 712
Cronbach .862 762

Cronbach of the validated questionnaire: .840
Cronbach with omitted items: .853
Total variance explained: 44,1%

Numbers with an * were omitted due to low
loading <.320.

Sophistication of epistemic beliefs

The CAEB factor texture has a mean score =39.17+9.29, given the possible range from
minimum 10 to maximum 70. This corresponds to a below medium level of sophisticated beliefs
for the total sample. The physiotherapists in the sample perceive knowledge in the field of
physiotherapy at just below the middle of the spectrum ranging from naive belief to sophisticated
belief. The scores are presented in Table 5.



Table 6. Descriptive statistics CAEB variability

N Minimum Maximum Mean S.td'.
score deviation

Total 1419 5.00 35.00 15.23 5.36
Per nationality
The Netherlands 283 5.00 34.00 14.93 4.89
Portugal 277 5.00 33.00 16.35 6.16
Denmark 151 7.00 35.00 16.53 5.28
Italy 218 5.00 35.00 14.65 5.32
Spain 229 5.00 35.00 13.13 511
Finland 105 8.00 28.00 16.16 3.95
GSC 123 5.00 32.00 15.95 4.95
Sweden 33 8.00 26.00 15.27 4.80
Per gender
Female 954 5.00 35.00 15.34 5.45
Male 456 5.00 34.00 15.01 5.17
Per age range
20-29 589 5.00 32.00 14.40 4,94
30-39 359 5.00 35.00 15.54 5.63
40-49 192 5.00 35.00 15.67 5.46
>50 279 5.00 35.00 16.29 5.54
Per level of education
Professional diploma 27 5.00 29.00 15.74 4.85
Bachelor student 321 5.00 32.00 14.72 4.78
Bachelor 672 5.00 35.00 15.35 5.50
Master student 78 5.00 32.00 15.87 5.81
Master 236 5.00 33.00 15.37 5.42
PhD student 46 5.00 34.00 16.11 6.75
PhD 39 7.00 23.00 13.92 4.40
Licensed years
<5 255 5.00 35.00 15.41 5.78
5-10 185 5.00 35.00 14.98 5.33
11-15 91 6.00 34.00 14.61 4.73
>15 273 5.00 33.00 15.38 5.04

The CAEB factor variability has a mean score of 15.23 +5.36, given the possible range of
minimum 5 and maximum 35. This corresponds to a low level of sophisticated beliefs for the total
sample. On a spectrum ranging from naive belief to sophisticated belief, the sample scores quite
low. The scores are presented in Table 6.



Table 6. Descriptive statistics CAEB variability

N Minimum Maximum Mean S.td .
score . deviation

Total 1419 5.00 35.00 15.23 5.36
Per nationality
The Netherlands 283 5.00 34.00 14.93 4.89
Portugal 277 5.00 33.00 16.35 6.16
Denmark 151 7.00 35.00 16.53 5.28
Italy 218 5.00 35.00 14.65 5.32
Spain 229 5.00 35.00 13.13 5.11
Finland 105 8.00 28.00 16.16 3.95
GSC 123 5.00 32.00 15.95 4.95
Sweden 33 8.00 26.00 15.27 4.80
Per gender
Female 954 5.00 35.00 15.34 5.45
Male 456 5.00 34.00 15.01 5.17
Per age range
20-29 589 5.00 32.00 14.40 4,94
30-39 359 5.00 35.00 15.54 5.63
40-49 192 5.00 35.00 15.67 5.46
>50 279 5.00 35.00 16.29 5.54
Per level of education
Professional diploma 27 5.00 29.00 15.74 4.85
Bachelor student 321 5.00 32.00 14.72 4.78
Bachelor 672 5.00 35.00 15.35 5.50
Master student 78 5.00 32.00 15.87 5.81
Master 236 5.00 33.00 15.37 5.42
PhD student 46 5.00 34.00 16.11 6.75
PhD 39 7.00 23.00 13.92 4.40
Licensed years
<5 255 5.00 35.00 15.41 5.78
5-10 185 5.00 35.00 14.98 5.33
11-15 91 6.00 34.00 14.61 4,73
>15 273 5.00 33.00 15.38 5.04

Differences in epistemic beliefs within the sample

In comparison with general characteristics, the following significant differences are found in
the sample:



Nationality. Statistically significant differences were found for several countries. The northern
and Central-European countries often, though not consistently, scored significantly higher in
sophistication than the southern countries (Table 7).

Table 7. MANOVA test results for nationality

CAEB?-total CAEB-text CAEB-variability
MD® Sig° MD Sig MD Sig
Netherlands
Portugal 214 0.474 3.70 0.000 -1.41 0.032
Spain 5.95 0.000 3.61 0.000 181 0.003
Denmark -2.01 0.759 -0.41 1.000 -1.60 0.052
Italy 181 0.751 1.08 0.894 0.29 0.999
Finland -0.17 1.000 1.20 0.945 -1.23 0.448
Sweden 147 0.998 1.69 0.974 -0.34 1.000
GSC® -1.50 0.956 -1.03 0.967 -1.02 0.622
Portugal
Spain 381 0.016 -0.09 1.000 3.22 0.000
Denmark -4.14 0.025 -4.10 0.000 -0.18 1.000
Italy -0.33 1.000 -2.62 0.035 1.70 0.009
Finland -2.31 0.748 -2.49 0.252 0.18 1.000
Sweden -0.66 1.000 -2.00 0.935 1.07 0.954
GSC -3.63 0.133 -4.73 0.000 0.40 0.997
Spain
Denmark —-7.96 0.000 —-4.01 0.001 -3.40 0.000
Italy -4.14 0.012 -2.52 0.070 -1.52 0.046
Finland -6.12 0.001 -2.40 0.335 -3.04 0.000
Sweden —4.48 0.541 -1.91 0.952 -2.15 0.354
GSC —7.45 0.000 -4.64 0.000 -2.82 0.000
Denmark
Italy 3.82 0.079 1.49 0.787 1.88 0.016
Finland 1.84 0.945 1.61 0.864 0.37 0.999
Sweden 3.48 0.838 2.10 0.933 1.26 0.918
GSC 0.51 1.000 -0.63 0.999 0.58 0.985
Italy
Finland -1.98 0.888 0.12 1.000 -1.52 0.227
Sweden -0.34 1.000 0.61 1.000 -0.63 0.998
GSC -3.31 0.275 -2.12 0.447 -1.30 0.349
Finland
Sweden 1.64 0.998 0.49 1.000 0.89 0.990
GSC -1.33 0.993 -2.24 0.591 0.21 1.000
Sweden
GSC -2.97 0.930 -2.73 0.796 -0.68 0.998

% CAEB: Connotative Aspects of Epistemological Beliefs.
® MD: mean difference; Sig: significance (p value); GSC: German speaking countries.
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Age. The 20-29 years old age group scored significantly lower in the total score compared to
physiotherapists of 50 years and older. The 20-29 years old age group scored significantly lower
than all other age groups compared to the factor variability (Table 8).

Table 8. MANOVA test results for age in CAEB

CAEB?-total CAEB-text CAEB-variability
MD" Sig” MD sig MD sig

20-29

20-39 -0.82 0.770 0.18 0.992 -1.14 0.007

40-49 -1.55 0.458 -0.30 0.980 -1.27 0.021

>50 -2.39 0.049 -0.64 0.780 -1.90 0.000
20-39

40-49 -0.73 0.918 -0.48 0.938 1.14 0.007

>50 -1.57 0.414 -0.82 0.688 -0.13 0.993
40-49

>50 -0.83 0.898 -0.34 0.981 -0.63 0.589

# CAEB: Connotative Aspects of Epistemological Beliefs.
® MD: mean difference; Sig: significance (p valug).
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Level of education. Significant differences were found in the CAEB texture, showing master
students having a higher score than physiotherapists with a Bachelor diploma (MD 2.3; p<.04)
(Table 9).

Table 9. MANOVA test results for education.

CAEB?-total CAEB-text CAEB-variability
MD® Sig® MD Sig MD Sig

Professional diploma (no academic degree)

Bachelor student 2.73 0.936 2.44 0.844 1.02 0.964

Bachelor diploma 154 0.996 1.58 0.977 0.40 1.000

Master student -1.49 0.999 -0.97 0.999 -0.13 1.000

Master diploma -0.19 1.000 0.07 1.000 0.37 1.000

PhD/doctorate student —2.65 0.978 -1.38 0.996 -0.37 1.000

PhD/doctorate diploma 3.73 0.905 2.24 0.961 1.82 0.825
Bachelor student

Bachelor diploma -1.20 0.809 -0.86 0.820 -0.62 0.610

Master student -4.22 0.118 -341 0.055 -1.15 0.616

Master diploma -2.92 0.104 -2.37 0.044 -0.65 0.793

PhD/doctorate student -5.39 0.102 -3.82 0.120 -1.39 0.655

PhD/doctorate diploma 1.00 0.999 -0.20 1.000 0.80 0.975
Bachelor diploma

Master student -3.02 0.424 -2.55 0.242 -0.53 0.982

Master diploma -1.72 0.554 -1.52 0.314 -0.03 1.000

PhD/doctorate student -4.19 0.317 -2.97 0.351 -0.76 0.966

PhD/doctorate diploma 2.20 0.942 0.65 1.000 1.42 0.675
Master student

Master diploma 1.30 0.987 1.03 0.979 0.50 0.992

PhD/doctorate student -1.17 0.999 -0.42 1.000 -0.24 1.000

PhD/doctorate diploma 5.22 0.358 3.21 0.571 1.95 0.510
Master diploma

PhD/doctorate student -2.46 0.893 -1.45 0.960 -0.74 0.979

PhD/doctorate diploma 3.92 0.559 217 0.824 1.45 0.704
PhD/doctorate student

PhD/doctorate diploma 6.39 0.241 3.62 0.549 2.19 0.497

*CAEB: Connotative Aspects of Epistemological Beliefs.
MD: mean difference; Sig: significance (p value).



No statistical differences were found in the general characteristics for years licenced

Table 10. MANOVA test results for years licenced.

CAEB®-total CAEB-Text CAEB-Variab
MD" Sig" MD Sig MD Sig

0

<5 -4.44 0.840 -0.65 1.000 —2.88 0.495

5-10 —-4.22 0.867 -0.93 0.998 -2.46 0.656

11-15 -3.23 0.947 -0.14 1.000 -2.00 0.812

>15 -4.55 0.828 -0.91 0.998 -2.84 0.512
<5

5-10 0.22 0.999 -0.28 0.995 043 0.825

11-15 121 0.836 0.52 0.973 0.89 0.359

>15 -0.11 1.000 -0.26 0.993 0.04 1.000
5-10

11-15 0.98 0.940 0.79 0.915 0.46 0.913

>15 -0.33 0.997 0.02 1.000 -0.38 0.887
11-15

>15 -1.31 0.802 -0.77 0.899 -0.84 0.434

# CAEB: Connotative Aspects of Epistemological Beliefs.
b MD: mean difference; Sig: significance.

Discussion

Epistemic literacy in physiotherapists

This study aims to explore the level of sophistication in domain-specific epistemic beliefs in
physiotherapy within Europe.

The low to moderate epistemic sophistication is in line with the criticism regarding the
evidence-based practice movement [12,19]. In this movement, knowledge is still seen as objective,
context-free scientific facts, predominantly derived from empirical-analytical research [12,19].
Such knowledge can then be ‘translated’ into the explicit and rational decision making of
clinicians.

This is in contrast with the assumed complex and uncertain nature of practice. In this sense,
evidence is always a situation-based, negotiated product [20]. Many sources of evidence, such as
client values and goals, scientific evidence and experiential evidence, are used. Formal knowledge
is melted down into a mixture of the tacit and explicit practical knowledge that works best. This
puts demands on practitioners. Epistemic sophistication could offer an opportunity to improve the
critical use of different resources in evidence-based practice [12].

We performed a multiple level comparison and therefore the likelihood for Type 1 errors is
increasing. No correction was used in this study and therefore we show all outcomes in Tables 7—
10 [21]. In the interpretation of the results, we have to be aware that especially the (low)
significant differences measured in the levels of education can only be regarded as tentative. We
discuss these results accordingly.
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The results of this study show no significant increase of the epistemic sophistication with a
higher level of education. This is similar to the results of the only other study measuring the
epistemic beliefs in physiotherapists [7]. This study of Bientzle et al. shows also no significant
difference in sophistication of epistemic beliefs between advanced students and professionals [7].
According to our study, sophistication of epistemic beliefs seems to be more related to with age
than to the level of education. For the factor variability, the sophistication of epistemic beliefs
increases with age. So, knowledge is perceived to be more flexible and dynamic when people
become older.

It would be interesting to research whether the amount of real contact with patient increases
sophistication. The underlying argument to this question is that real patient contact confronts the
practitioner with the complexity of practice.

We infer that in the European community of physiotherapy countries with similar epistemic
beliefs exist. Based on this inference, it seems relevant to further jointly develop the framework
and target interventions within evidence-based practice.

More research should be done into the differences shown between the different regions in
Europe. This could offer better understanding of these differences and could help to design the
collaboration between countries in the common effort to improve evidence-based practice.

Validity and usability of the CAEB

The results show a valid CAEB-questionnaire for the different languages from this sample.
This offers an opportunity of using this questionnaire to measure the effect of interventions in
order to increase the level of sophistication within the field of physiotherapy and to make
comparisons between the countries. The associative-evaluative nature of the CAEB makes it
especially suitable for the complexity of evidence-based physiotherapy practice.

Limitations

The researchers were only able to get results from a selection of countries in Europe. The
comparable results within the same region of Europe would expect similar results from other
countries in that region, though this should be further researched. Unfortunately, the East
European countries are missing.

Earlier, we mentioned the risks in performing a multiple level comparison. In order to see if
significant differences between groups exist, more studies with high power need to be done. Also
some of the groups in the sample turn out to be small. This jeopardises the statistical power. This
is the case with the subgroup Sweden. Also, the groups ‘level of educational, professional
diploma, PhD and PhD candidates’ are small.

Implications

In order to work evidence-based within the inherent complexity of the profession, a high level
of sophistication in epistemic beliefs is a prerequisite. The results of this study indicate that the
sophistication in epistemic beliefs can improve significantly in the community of physiotherapists
in Europe. The process starts with a firm attention to epistemic beliefs in physiotherapy curricula.
This study shows that it could beneficial to create a joint European endeavour to improve
education in this field.

The assumption is that an increase in sophistication will help the evidence-based practice
movement to overcome its challenges [12,19]. Even so it will scrutinise the epistemic premises of
the framework of evidence-based practice and its tools [12,19].
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More research needs to be done in the field of epistemic beliefs of physiotherapists;
methodology needs to be improved both for measuring the concept and for intervention.

It seems advisable to focus on sophisticated epistemic beliefs in the early phases of
physiotherapy education, thus preparing for the context-specificity and dynamics of knowledge in
daily practice. Besides physiotherapy education, an increase in sophistication of epistemic beliefs
among practitioners seems also paramount for improving evidence-based practice [22,23].
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