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ABSTRACT

Background: Occupational Health Services (OHS) are obliged to follow the principles of evidence-based health
care. However, there needs to be tools to measure this. Therefore, we developed and validated a questionnaire for
evaluating OHS pmctiz‘ioners’ attitudes, competence, and organisational support to perfarm evidence-based prac-
tice (EBP-OHS) following the JBI Model of Evidence-Based Healthcare. Methods: The questionnaires content
validity was assessed by 12 experts in the field. Then, an opportunity sample of 524 OHS practitioners completed
the questionnaire. We examined the questionnaire’s psychometric properties using exploratory factor analysis and
subjected it to construct validity and reliability testing. Results: The content validity index of the chosen items was
0.78 or higher. Exploratory factor analysis revealed that the measure’s construct validity was adequate (KMO 0.9).
Principal component factor analysis supported a three-factor structure (all eigenvalues 1.3 or more), which explained
60.3 % of the total variance. Aligned with these three factors, the EBP-OHS consists of three domains: Organisa-
tional support (seven items), OHS practitioners’ competence (six items) and OHS practitioners’ attitudes (fwo items).
The scale’s reliability is good (Cronbach alpha 0.88). Conclusions: The EBP-OHS is a wvalid tool for measuring
occupational health services’ evidence-based practice and enabling the implementation of research into practice. It em~
bodies the phases of evidence transfer and implementation described in the JBI Model of Evidence-Based Healthcare
and translates them into concrete measurable activities in the OHS context.

1. INTRODUCTION

Evidence-based healthcare, formulated by the
Joanna Briggs Institute (JBI), consists of five
phases: global health, evidence generation, synthe-
sis, transfer, and implementation [1]. The JBI model
of Evidence-Based Healthcare (EBHC) was devel-
oped within the field of nursing science to establish
a shared vision and language for the people gen-
erating and for those implementing evidence into
practice. Although the model was developed within
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the nursing field, it is nonetheless very relevant and
applicable within all healthcare. In this JBI Model,
evidence-based practice (EBP) occurs during the
phase of evidence implementation. According to
the model [2], evidence-based practice involves
“...giving consideration to the best available evi-
dence; the context in which the care is delivered;
client preference; and the professional judgement
of the health professional”. At occupational health
service (OHS) practices, evidence implementa-
tion means utilising information synthesised from
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research to inform decision-making involving
workers and their health and safety. In addition to
evidence-based practice and decision-making at the
level of individual service users, OHS organisations
also cater to enterprises as clients.

Only a few studies have focused on evidence-
based practice and its provision in the occupational
healthcare context specifically. Attitudes towards
EBP have been recognised as positive [3-5]. Addi-
tionally, previous evidence has shown that providing
evidence-based practice in the occupational health
context requires strong organisational and manage-
ment support, both of which have been typically
lacking [3]. Managers should be able to create a cul-
ture that supports EBP and enables adequate com-
petence, support, and resources for employees [6].
To achieve the required organisational and manage-
rial support in OHS, there is a need to evaluate the
present state of evidence-based practice and recog-
nise targets for development.

The range of published instruments for measur-
ing evidence-based practice in healthcare has been
thoroughly mapped with two systematic reviews
[7, 8]. They both provided detailed descriptions
only of the instruments their authors considered to
be of the highest quality. Both reviews concluded
that most researchers used the Fresno scale [9]. The
Fresno scale tests the respondent’s ability to frame
a research question, search for evidence to answer
it, understand the hierarchy of evidence, interpret
its magnitude and internal and external validity,
and grasp basic statistical and methodological con-
cepts [10]. The tool effectively evaluates how well
the respondents can obtain and interpret scientific
evidence.

On the other hand, measuring attitudes towards
EBP is a crucial feature of a few other scales, for
example, the EBPQ_[11] and the Quick EBP-VIK
[12], both of which have been developed to be used
only with nurses. Similarly, the scale developed by
Heselmans et al. [4] focuses on Flemish occupa-
tional health physicians’ attitudes toward evidence-
based occupational health and clinical practice
guidelines. In other words, previous tools focus
either 1) on the ability to obtain and understand
scientific evidence or 2) on healthcare workers with
particular job titles. Moreover, previous tools are not

built on an operationalised practical understand-
ing of EBHC, nor do they gauge the support re-
spondents receive from their employers. This study
aimed to develop and psychometrically test a new
questionnaire for evaluating OHS practitioners’ at-
titudes, competence, and organisational support to
perform evidence-based practice (EBP-OHS). The
questionnaire is built on a sound theoretical foot-
ing provided by the JBI Model of Evidence-Based
Healthcare, specifically its phases of evidence trans-
fer and implementation at an organisational level. It
also applies equally to nurses and physicians and
acknowledges the specific requirements of the
occupational healthcare arena.

2. METHODS

The study included three phases of questionnaire
development: item generation (phase 1), expert
evaluation (phase 2) and psychometric testing
(phase 3).

In phase 1, we developed the items of the ques-
tionnaire based on earlier research, and the instru-
ment’s development proceeded inductively [13].
Relevant earlier work consisted of a study con-
ducted by the Finnish Nursing Research Foun-
dation in which they first developed and used a
questionnaire to assess EBP in primary care in
Finland [14] and another study that developed fur-
ther an earlier questionnaire [4] focusing on atti-
tudes towards evidence-based practice in OHS. We
evaluated the contents of these two tools and in-
cluded - and modified when necessary - items that
we deemed relevant in the Finnish OHS context.
The third main component of the new scale, in ad-
dition to the core extracted from the two previous
questionnaires, was the process of EBHC and the
concept of EBP as outlined in the JBI model [1, 2].
'The development process resulted in a questionnaire
with 15 Likert-scale items measuring occupational
health professionals’ attitudes, competence, and or-
ganisational support for EBP. Responses are given
using a 5-point Likert scale with the response op-
tions: “Fully agree”, “Agree”, “Somewhat disagree”,
“Fully disagree”, and “I cannot say”. During prac-
tical testing with OHS professionals, we supple-
mented the core items with background questions,
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Table 1. Participant characteristics of our in-development
questionnaire respondents.

Variables % (N)
Age

20-29 years 9.9 (52)
30-39 years 25 (131)
40-49 years 25.6 (134)
50-59 years 26.7 (140)
60-69 years 12.8 (67)
Workplace

Private OHS company 78.4 (411)
Public OHS company 9.5 (50)
Employer-owned OHS 6.7 (35)
OHS owned jointly by several employers 2.9 (15)
Working role

Occupational health physician 25.8 (135)
Occupational health physician role 5.9 (31)
combined with supervisory or expert tasks

Occupational health nurse 52.1(273)
Occupational health nurse role combined 3.1(16)
with supervisory or expert tasks

Supervisor or expert role 13.2 (69)
Work experience in OHS

Less than five years 28.8 (151)
5-10 years 22.9 (120)
11-20 years 29.6 (155)
Over 20 years 18.7 (98)
Work experience in supervisory, development

or expert tasks

No experience 54.8 (287)
Less than five years 21.8 (114)
5-10 years 11.6 (61)
11-20 years 8.4 (44)
Over 20 years 3.4(18)

OHS: Occupational Health Service.

by the PCA, with the lowest acceptable value being
1. We evaluated the items using communalities with
values between 0 and 1, where higher values indicate
more communality.

We used Cronbach’s alpha to evaluate the scale’s
reliability, also called internal consistency. A high

open questions, and questions measuring informa-
tion sources used, consistent practices in OHS and
methods to develop and support EBP.

In phase 2, we tested the scale’s content valid-
ity in two steps. First, ten OHS or EBHC experts
evaluated the scale using a purpose-built form de-
signed to assess the relevance and clarity of each
item. The expert group comprised five occupational
health nurses, four occupational health physicians
and one Finnish Nursing Research Foundation
expert. Two specialised occupational health physi-
cians commented on the scale in the second step.
We computed a content validity index (I-CVI) [15]
using item relevance ratings from our content ex-
perts. Items achieving an I-CVI of 0.78 or higher
for three or more experts can be considered evidence
of good content validity [15].

In phase 3, the questionnaire was completed by
an opportunity sample of 524 Finnish physicians
and nurses working in OHS. This sample size is suf-
ficient given that most prior EBP assessment instru-
ments have been developed using a sample ranging
from 101 to 500 participants [8]. The questionnaire
was available for respondents online from Novem-
ber 2020 to August 2021.

Following the principle of informed consent, we
informed respondents in the cover letter about the
purpose of the study, the respondents’ anonymity
and voluntariness, the confidentiality of data and the
contact information of the researchers and partner
organisations cooperating with the study. We also
made a data privacy notice publicly available that was
compliant with EU GDPR requirements. Accord-
ing to the ethical principles of research conducted
with human participants in Finland, there was no
need to obtain ethical approval for this study [16].

We estimated the questionnaire’s construct valid-
ity using exploratory factor analysis (EFA). First, we
used the Kaiser-Mayer-Olkin Measure of Sampling
Adequacy to test the suitability of the data for EFA.
A KMO value 0.9 confirmed that the sampling was
adequate (0.8-1) for EFA. We performed a principal
component analysis to examine the construct valid-
ity of the 15 Likert-scale items measuring occupa-
tional health professionals’ attitudes, competence,
and organisational support. We determined the
emerging factors by using the eigenvalues generated
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Table 2. Factor matrix.

Item F1 F2 F3  Communalities
758  .072 239 .636
791 129 294 729
819 103 .249 743
664 273  -.010 516
613 248  -.164 464
754 248 .017 .630
.665 236 -.047 .500
I use evidence-based information regularly in my work 289 672 225 .586
I can choose evidence-based OHS for an individual client .100 .805 175 .689
I can choose evidence-based OHS for workplaces 230 776  -.082 .662
I can justify to my clients the choices I make in OHS by using evidence- 237 734 181 .627
based information
I make use of treatment guidelines in my work .084 511 312 366
I use evidence-based information to justify the need for change in OHS 253 509 211 .368
I think it’s important that OHS activities and guidance are evidence-based 112 214 .815 722
I think it’s important that my own activities as an OHS professional are .058 276 .844 .793
evidence-based
OHS: Occupational Health Service.
Table 3. Factor model of three factors.
Explained
Factor name Items Communalities variance Eigen-values Factor loading
'Organisational support 7 0,464-0.743 3838 5.8 0.613-0.819
OHS practitioners’ competence 6 0.366-0.689 13.1 2.0 0.509-0.805
OHS practitioners’ attitude 2 0.722-0.793 8.4 1.3 0.815-0.844

value of Cronbach’s alpha (0.7 or higher) indicates
internal consistency [15, 17].

3. RESULTS

Based on expert evaluation (n=12) and content
validity index (I-CVI), we determined the scale’s
content validity to be good. Following the expert
ratings, we dropped items that failed to reach a

CVI-I level of 0.78 or higher (data not shown). The
recruited experts confirmed the scale is based on a

sound theoretical footing of evidence-based health
care in the OHS context. The experts had sugges-
tions regarding the clarity of some items, so they
were reworded.

We obtained an opportunity sample of 524 re-
spondents from the scale’s target population.
Fifty-five percent of the respondents (n=289) were
occupational health nurses, 32% (n=166) were occu-
pational health physicians, and the remaining 13%
(n = 69) were experts and supervisors. See Table 1
for a description of the respondents.
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Table 4. Items of the EBP-OHS.

Organisational
support

Evidence-based practice is a strategic objective for our organisation

Our organisation values evidence-based practice

My organisation encourages staff to use evidence-based information

Staft is regularly offered internal training about up-to-date evidence-based information in

occupational health care

Staft is regularly offered external training about up-to-date evidence-based information in

occupational health care

Within my organisation, new evidence-based information is shared actively and for all employees

When new research evidence emerges, my organisation evaluates the concordance of existing

guidance and practices with the new evidence

OHS practitioners’
competence

I use evidence-based information regularly in my work

I can choose evidence-based OHS for an individual client

I can choose evidence-based OHS for workplaces

I can justify to my clients the choices I make in OHS by using evidence-based information

I make use of treatment guidelines in my work

I use evidence-based information to justify the need for change in OHS

OHS practitioners’
attitude

I think it’s important that OHS activities and guidance are evidence-based

I think it’s important that my own activities as an OHS professional are evidence-based

OHS: Occupational Health Service.

Using principal component analysis, we identi-
fied three factors explaining 60.3% of the total vari-
ance. The communalities varied between 0.37-0.79,
indicating that the items measured the factors re-
liably. Factor loadings varied between 0.51-0.84.
Three factors emerged from the factor analysis: Or-
ganisational support (seven items), OHS practition-

ers’ competence (six items) and OHS practitioners’

attitude (two items) (see Tables 2 and 3).

Table 4 presents the factor structure and items
of the 15 Likert-scale items that achieved a Cron-
bach’s alpha of 0.88, showing good reliability.

4. DISCUSSION

We developed and psychometrically tested a 15-
item measure of evidence-based practice in OHS.
The results revealed that the scale has good psycho-
metric properties. Based on PCA, the measure con-
sists of three domains. The first domain of the scale,
‘Organisational support’, consists of seven items that
focus on the organisation’s role in EBP and how it
supports and encourages staff to perform EBP. This

includes organisational values towards EBP and
practical activities, such as providing training (at or
outside the workplace) about evidence-based infor-
mation and what to do with it.

Additionally, the first domain incorporates the
perspective of quality assurance, involving informa-
tion sharing and ensuring alignment of guidance
and practices with new evidence. Organisational
support is linked to management in creating a cul-
ture for EBP and enabling competence, support, and
resources. Previous studies have also highlighted the
significance of organisational and managerial sup-
port, often lacking in the occupational health con-
text [6, 20]. Drawing on these findings, measuring
support at the organisational level can facilitate rec-
ognising managerial or organisational development
needs in this area.

'The second domain, ‘OHS practitioners’ compe-
tence,” comprises six items. This domain describes
the role of employees, what they do, and their
proficiency in performing EBP. Regarding con-
crete actions, the domain items assess the use of
evidence-based information at work and how it is
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applied to justify necessary changes in OHS. Re-
garding competence, the domain measures respond-
ents’ ability to choose evidence-based services for
individual clients and workplaces. The third domain
tocuses on OHS practitioners’attitudes and consists
of two items. These items measure how important it
is to the employees that occupational health services
and their professional activities are based on evi-
dence. Previous studies have identified positive at-
titudes towards EBP [4, 20]. Attitudes are pivotal in
achieving truly evidence-based practice and require
regular evaluation. Identifying OHS professionals’
competence and attitudes facilitates the evaluation
of their educational needs.

The EBP-OHS scale can measure the extent
of organisational support for EBP in occupational
health services and employee competence and at-
titudes toward EBP. The scale is divided into two
levels: the organisational and employee levels. The
organisational level (organisational support) is built
upon the JBI Model of Evidence-based Healthcare,
and its evidence transfer segment. Evidence trans-
fer refers to disseminating knowledge to individual
health professionals and systems [1, 18]. The evi-
dence transfer segment includes education, systems
integration, and active dissemination.

On the other hand, the employee level (OHS
practitioners’ competence and attitudes) embodies
the evidence implementation segment in the same
JBI Model. Evidence implementation refers to ac-
tivities that engage key stakeholders with evidence
to inform decision-making and enhance the qual-
ity of healthcare services [1, 18]. The evidence im-
plementation segment of the JBI model consists of
context analysis, facilitating change and evaluating
processes and outcomes. In this phase, evidence-
based practice becomes a concrete reality in OHS
through decision-making both at the enterprise
level and that of individual service users.

The EBP-OHS is a new validated tool for meas-
uring evidence-based practice in OHS. It focuses on
EBP concerning physicians and nurses, regardless
of whether they are involved in patient care, admin-
istration, or both. This new scale expands the range
of tools available for OHS as previous ones have
tocused on primary health care and nurses, such as

EBPQ [11] and Quick-EBP-VIK [12], or solely on

occupational health physicians [4]. The EBP-OHS
offers several avenues for supporting the develop-
ment of evidence-based practice. It enables com-
parisons both cross-sectionally (between units or
organisations) and prospectively (within the same
unit or organisation over time). Within-organisation
comparisons facilitate allocating development re-
sources according to needs, whereas over time com-
parisons enable setting achievable and measurable
goals and supporting continuous development. The
scale is likely most relevant when used in countries
with similarly organised occupational health services,
such as the Netherlands and other Nordic countries.

The EBP-OHS is based on a previous tool de-
veloped within nursing science, and it builds upon
a valid and intuitive theoretical understanding of
evidence-based practice [1] whilst acknowledging
the requirements of the occupational health arena.
Unlike the Fresno scale, which focuses on the skills
required to find and understand scientific evidence
[9], the EBP-OHS starts with the assumption that
respondents are already familiar with the basics of
EBM. This way, the respondents are free to explore
how they feel about how evidence is transferred and
implemented into practice within their organisa-
tion. In other words, the EBP-OHS and Fresno
scales may be considered mutually complementary.

When compared to similar studies (cf. [8]),
one strength of ours is the large sample size used
(N=524). So far, the tool has been tested only in
Finland. We support efforts to conduct a cross-
cultural validation study.

5. CONCLUSION

Based on its psychometric properties, the EBP-
OHS is a valid scale to measure evidence-based
practice within OHS. The scale is a practical tool
that substantiates relevant theory, specifically the
phases of evidence transfer and implementation of

the JBI Model of Evidence-Based Healthcare into
the OHS context.
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