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ORIGINAL ARTICLE

Assessment of functioning and disability in patients with low back pain – the low
back pain assessment tool. Part 2: field-testing

Charlotte Ibsena,b , Berit Schiøttz-Christensenc,d, Claus Vinther Nielsena,b,e, Mogens Hørderf and
Thomas Mariboa,b

aDepartment of Public Health, Faculty of Health, Aarhus University, Aarhus, Denmark; bDEFACTUM, Aarhus, Denmark; cSpine Centre of
Southern Denmark, University Hospital Lillebaelt, Middelfart, Denmark; dDepartment of Regional Health Research, University of Southern
Denmark, Odense, Denmark; eRegional Hospital West Jutland, Herning, Denmark; fDepartment of Public Health, Research Unit of User
Perspectives, University of Southern Denmark, Odense, Denmark

ABSTRACT
Purpose: To evaluate comprehensiveness and acceptability of the patient-reported outcome instrument
(PRO-LBP) and the clinician-reported outcome instrument (ClinRO-LBP) included in the low back pain
(LBP) assessment tool. Second, to assess degree of implementation after three months.
Methods: Feasibility-testing, training of health professionals, field-testing, and a feedback meeting was
undertaken. Field-testing provided data to evaluate comprehensiveness, acceptability, and degree of
implementation.
Results: Feasibility-testing and training of health professionals revealed that the LBP assessment tool was
usable and ready for field-testing. In total, 152 patients participated in the field-testing of whom 95%
considered the PRO-LBP comprehensive and 59% found it acceptable. Health professionals found the
ClinRO-LBP comprehensive and acceptable. The feedback meeting revealed that the LBP assessment tool
broadened the health professionals’ approach to functioning and facilitated a consultation based on the
patient perspective. The degree of implementation reached 79%.
Conclusions: The PRO-LBP and the ClinRO-LBP covered key concepts of LBP and were found acceptable
by patients and health professionals. Despite the reduced degree of implementation after three months
the LBP assessment tool allowed the health professionals to apply a biopsychosocial and patient-centred
approach. Future research should investigate whether the LBP assessment can enhance patient-cen-
tred care.

� IMPLICATIONS FOR REHABILITATION
� The low back pain (LBP) assessment tool is the first evidence-based tangible tool to cover biopsycho-

social aspects related to LBP as defined by the International Classification of Functioning, Disability
and Health (ICF).

� The LBP assessment tool allowed health professionals to apply a biopsychosocial and patients-cen-
tred approach and has the potential to be used in rehabilitation planning.

� Awareness to continuous facilitation and training of health professionals is important to facilitate and
maintain implementation of new procedures into routine clinical practice.
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Introduction

Low back pain (LBP) is a complex symptom [1]. Consequently, a
biopsychosocial and patient-centred approach in assessment and
management of patients with LBP are recommended [2–4]. However,
implementation of this approach into clinical practice is lacking [5–7].

To promote a biopsychosocial and patient-centred approach,
obtaining the perspective of both patients and health professio-
nals is necessary [8]. The patient perspective is often assessed
using patient-reported outcome (PRO) instruments in addition to
clinician-reported outcomes (ClinROs) [9]. As PROs reflect the

patient’s perspective, they have the potential to play an important
role in advancing patient-centred healthcare [10], but they have
found little direct use in consultations among patients with LBP
[11]. Commonly used LBP-specific PRO instruments have limita-
tions [12–15]. They lack items identified as being important to
patients with LBP [14] and they do not address environmental fac-
tors [13,15]. Therefore, it has been suggested to develop new
LBP-specific PRO instruments [14,15].

The International Classification of Functioning, Disability and
Health (ICF) provide a biopsychosocial approach to assess functioning
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and disability [16]. The importance of this approach has been widely
recognised [17], but its implementation into clinical practice remains
sparse [5,18]. Therefore, user-friendly tools to enhance the use of ICF
in clinical practice of LBP are needed [8,19].

We developed the LBP assessment tool to support a biopsy-
chosocial and patient-centred approach to obtain a complete and
holistic assessment of the patient [20,21]. The tool was based on
ICF core sets [22,23], and built on three features: a PRO instru-
ment (PRO-LBP), a ClinRO instrument (ClinRO-LBP), and a graph-
ical overview displaying the individual patient’s functioning and
disability (Patient-Profile-LBP). The development of the LBP assess-
ment tool including aspects of content validity is described in a
separate paper (part 1) [21]. This current paper (part 2) aims to
test the tool in a real-world setting in which it was intended to
be used (“field-testing”) [24].

Implementation of a biopsychosocial and patient-centred
approach including use of PROs is challenging [25–27]. Adequate
training and interdisciplinary assessment can enhance the integra-
tion of a biopsychosocial approach in patients with LBP [28,29].
Facilitators to implementation of PROs include training of health
professionals, presentation of PRO data in an easy and clinically
applicable format, and feedback meetings with health professio-
nals [30–32]. Furthermore, feasibility-testing is an important step
in the development and implementation of PROs because it
addresses issues of uncertainty before taking on a larger field-test-
ing [33,34]. Implementation of evidence and new procedures into
clinical practice is generally accepted to be challenging [35,36].
Therefore, implementation should be assisted by a framework to
gain insight into the mechanisms by which implementation is
more likely to succeed [37].

The aim was (1) to evaluate comprehensiveness and accept-
ability of the PRO-LBP and the ClinRO-LBP and (2) to assess the
degree of implementation of the LBP assessment tool after
three months.

Materials and methods

This study was guided by the integrated Promoting Action on
Research Implementation in Health Services (i-PARIHS) framework
[38] in order to gain insight into elements of importance for
implementation of the LBP assessment tool [38]. In addition, feasi-
bility-testing, training health professionals, field-testing, and a feed-
back meeting with health professionals were conducted.

The i-PARIHS framework

The main elements of the i-PARIHS framework are the context, the
innovation, the recipients, and facilitation [38].

The context in which the LBP assessment tool was to be used
was a specialised spine centre, receiving approximately 12 000
patients with persistent LBP annually. Referral criterion was unsat-
isfactory improvement within 1–2 months of primary care treat-
ment (general practitioner, physiotherapist, or chiropractors). A
specialised multidisciplinary assessment of the patients is per-
formed, followed by a plan for rehabilitation [39]. Most patients
are referred from the spine centre to outpatient rehabilitation
programmes in the primary health sector.

The innovation including the content and evidence behind the
LBP assessment tool is described elsewhere (part 1) [21].

Recipients were patients referred to the spine centre and
health professionals assessing the patients. Inclusion criteria for
eligible patients were as follows: LBP with or without leg pain
symptoms, age 18–60 years and ability to understand and speak
Danish. Before the consultation, patients completed the PRO-LBP
as part of a standard procedure. The PRO-LBP was designed to
prepare the patients for the consultation by asking questions
about how their daily life was affected by LBP. The health profes-
sionals included were medical doctors, physiotherapists, chiroprac-
tors, and nurses (n¼ 7). The team conducted a specialised
multidisciplinary assessment to prescribe the optimal rehabilita-
tion for the patients. The standard procedure was that patients
underwent a primary assessment performed by a medical doctor,
a chiropractor, or a physiotherapist. Relevant patients were
offered an extended LBP assessment performed by a physiother-
apist. All patients had a consultation with a nurse regarding medi-
cine and everyday life. The health professionals used the Patient-
Profile-LBP (data from the PRO-LBP) in preparation for the consult-
ation to increase their attention to the patient’s concerns. The
ClinRO-LBP was completed during the clinical examination.

Facilitation is a key element to improve the degree of imple-
mentation in clinical practice [38]. Evidence showed that guide-
lines are three times more likely to be implemented when a local
facilitator is used [40]. In this study, the facilitator role was
assigned to a medical doctor and an experienced rheumatologist
(BSC) who was also head of research at the spine centre. BSC
acted as an internal facilitator skilled in working with patients
with LBP, had knowledge of the ICF in clinical practice and insight
into the LBP assessment tool. BSC had an exhaustive knowledge
of the health professionals working at the spine centre and
insight into organisational development.

Feasibility-testing

In collaboration with a physiotherapist from the team practical
and technical issues was tested in clinical practice. Five patients
were invited to participate. The first author observed the consulta-
tions taking field notes about technical production, structure,
navigation, login, and graphical illustrations. The physiotherapist
provided verbal feedback after each consultation. The field notes
and feedback were documented and used for improvements.

Training health professionals

Seven health professionals were invited to participate in a training
programme containing three components (Figure 1).

The instruction was given by the two authors, CI and TM. It
was centred around expanding the health professionals’ know-
ledge about (1) the biopsychosocial ICF approach used as a
framework in rehabilitation, (2) the evidence behind the LBP
assessment tool, and (3) patient-centred care and active use and
value of PRO assessment for individual patient care. The instruc-
tion was tailored to the context, and learning goals were created
to describe the knowledge and skills to be achieved after the
instruction (Table 1).

Figure 1. Components in the training programme.
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The tryout component allowed health professionals to try out
the LBP assessment tool before launching the field-testing [37],
by means of testing procedures and gain confidence in using the
tool [37]. The consultations were observed using a standardised
observation form (Supplementary table S1). A follow-up meeting
with the health professionals was conducted to discuss observa-
tions and experiences from the tryout component. Field notes
were taken and used to improve the PRO-LBP, ClinRO-LBP, and
Patient-Profile-LBP before the field-testing.

Field-testing

A sample of outpatients attending a project clinic situated at the
Spine Centre were invited to the field-testing. The authors pro-
posed a sample size of �100 patients in agreement with COSMIN
recommendations [41]. The overall field-testing lasted five-month,
of which the first three is reported in this paper. Patients attend-
ing the project clinic during the time period were consecutively
enrolled and assessed by the multidisciplinary team completing
the training programme; field-testing followed the same proced-
ure as feasibility-testing.

The field-testing provided data for evaluation of comprehen-
siveness, acceptability, and degree of implementation after three
months. Comprehensiveness of the PRO-LBP and the ClinRO-LBP
was evaluated on a Likert scale (1¼ to a great degree to 5¼ not
at all). Other aspects of content validity ("relevance" and "compre-
hensibility") of the PRO-LBP and the ClinRO-LBP are described as
part of the development of the tool [21]. Comprehensiveness of
the PRO-LBP was also assessed by reviewing the patients’ narra-
tives from the textbox to identify self-identified concerns missing
in the PRO-LBP.

Acceptability was defined as "factors that affect the patients’
and health professionals’ willingness to use the tool" [42], and
was evaluated in terms of ease (1¼ very easy to complete to
5¼ very hard to complete), and completion time (minutes).

Degree of implementation after three months was assessed as
presented in Table 2.

Responses from the patients regarding comprehensiveness and
acceptability were collected simultaneously with the PRO-LBP
(before the consultation), as one item regarding comprehensive-
ness and one item regarding ease were integrated into the PRO-
LBP. A questionnaire survey among the health professional
regarding comprehensiveness and acceptability of the ClinRO-LBP,
the use of the PRO-LBP and the Patient-Profile-LBP during consul-
tations was conducted after 10 months (Supplementary table S2).

Items 1, 2, and 10 are reported in the present study. Completion
time of the PRO-LBP and ClinRO was obtained directly by
SurveyXactVR . The patients responded to a follow-up questionnaire
immediately after their consultation that assessed the use of their
PRO responses from the PRO-LBP (item no. 1) and the use of the
Patient-Profile-LBP (item no. 2) during the consultation. The ques-
tionnaire was sent using a secure online digital mailbox, and up
to three reminders were given.

Feedback meeting with health professionals

To evaluate face validity and usability of the LBP assessment tool
a feedback meeting was held with the health professionals after
three months. Furthermore, the feedback meeting was held to
enhance shared learning and implementation [32,45].

Before the meeting, the health professionals were asked to
reflect on which modifications the LBP assessment tool had
prompted regarding the assessment procedures and the multidis-
ciplinary collaboration. Additionally, they should consider tech-
nical barriers when using the LBP assessment tool and identify
essential missing information. The 90-min feedback meeting was
recorded, and field notes were taken.

Analysis

Descriptive statistics were used to describe patient characteristics,
comprehensiveness, and acceptability of the PRO-LBP and the
ClinRO-LBP and degree of implementation after three months.
The Chi-square test or Fisher’s exact test was performed for cat-
egorical data, whereas t-test or Mann–Whitney’s U test was con-
ducted for continuous data. To analyse data regarding
comprehensiveness extracted from the text box, the ICF linking
rules were applied [46]. The linking was carried out by two profes-
sionals trained in the ICF. A time-trend analysis was performed to
identify potential change in time (months) regarding the use of
the PRO-LBP and Patient-Profile-LBP. Additionally, a non-
responder analysis was performed. The feedback meeting was
analysed guided by interpretive description methodology [47]. CI
and TM independently reviewed the recording twice, compared
with the field notes and independently drafted themes, followed
by discussions and agreement upon themes. Recording were re-
examined and the themes were condensed. Finally, central topics
were described and synthesised in collaboration with BSC.

Table 1. Content areas in the instruction component, including form and learning goals.

Content areas Form

Learning goals
After the instruction the participants were to be

able to… ..

Biopsychosocial approach, ICF, and rehabilitation Interactive lecture/group discussion ..understand and discuss the concept of rehabilitation,
including ICF as a conceptual framework.

Patient-centred care, PRO – why (evidence) Interactive short lecture ..understand the evidence behind and value of using PROs
in routine clinical practice

PRO-LBP – content and how to use Interactive lecture/partner work
/group discussion

..discuss how PROs are utilised today, barriers for
implementing PROs and how to use the PRO-LBP in
routine clinical practice

ClinRO-LBP – content and how to use Group discussion ..complete the ClinRO-LBP in clinical practice and
summarise the information for use in clinical practice.

Patient-Profile-LBP – content and how to use Group discussion ..apply the Patient-Profile-LBP in clinical practice and
summarise the information for use in the decision on
which rehabilitation to choose, and subsequent
planning of the rehabilitation

Reflections of the day and the future process Short lecture/group discussion ..outline the future implementation (know what to come)
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Ethics

The study was approved by the Danish Data Protection Agency
(file no. 1-16-02-477-16). According to the Central Denmark
Region Committees on Health Research Ethics, the study did not
need any further approval (file no. 150/2016). A non-commercial
research licence from World Health Organization was granted (LC/
20/010). All patients and health professionals received oral and
written information about the study, and written consent was
obtained before participation.

Results

The i-PARISH framework

To improve the degree of implementation, we considered the
context, the innovation, the recipients, and facilitation in accord-
ance with the i-PARISH framework [38]. The i-PARISH framework
facilitated awareness to the critical elements connected to the
implementation of the LBP assessment tool.

Feasibility-testing

Overall, the test of practical and technical issues progressed with-
out complications. Minor adaptations of technical issues regarding
logon and the visual presentation of data were made after the
feasibility-testing.

Training health professionals

The instruction was conducted as planned. At the beginning of
the day, the health professionals were introduced to the content
areas and learning goals. At the end of the day, they were asked
to reflect on the learning goals. The immediate evaluation was
positive, and no further instruction seemed necessary to fulfil the
learning goals.

The tryout revealed that the LBP assessment tool was applic-
able in clinical practice. The use of the PRO-LBP during the con-
sultation varied a great deal among the health professionals. The
field notes showed that some technical adaptations to the PRO-
LBP and ClinRO-LBP were necessary.

At the follow-up meeting, the health professionals stated that
the ClinRO-LBP was easy and quick to fill in, but they missed
information regarding body mass index, pain catastrophising, and
fear of movement. They experienced that the PRO-LBP facilitated
patient involvement. However, using patients’ responses as the
point of departure was difficult because most health professionals
are used to “take a medical history” from the patient by asking
the questions. Thus, more training was required, which is in
accordance with the findings from the trout. Based on the results
from the follow-up meeting, items regarding height and weight
were added to the PRO-LBP, and pain catastrophising [40] and
fear of movement [41] were added to the ClinRO-LBP. Overall, the

health professionals accepted the LBP assessment tool and found
it ready to be field-tested in a larger LBP population.

Field-testing

A sample of 159 patients with LBP with or without leg pain symp-
toms were included. Among these patients, 152 completed the
PRO-LBP (96% response rate) and 134 completed the follow-up
questionnaire (88% response rate) (Figure 2).

Table 3 provides details on the sample of patients completing
the PRO-LBP (n¼ 152).

The non-responder analysis (n¼ 25) showed that non-respond-
ers had a lower ODI score compared to responders. Moreover, res-
ponders were more often employed and had leg pain for more

Table 2. Degree of implementation after three months including the nominated criterion value.

Outcomes Items in the follow-up questionnaire Criterion value

Percentage of patients where PRO responses are
used in the consultation

Item no. 1: To which degree was your responses
from the PRO used in your dialogue with the
health professional?

85%a

Percentage of patients where the Patient-Profile-LBP
are used in the consultation

Item no. 2: Did you see this report during the
consultation? [a screenshot were presented to
the patient]

70%a

aThe percentages were nominated on the basis of previous studies reporting that clinicians and patients are satisfied at this level, hence it is consid-
ered feasible and acceptable [43,44].

Figure 2. Flowchart, patients in the field-testing. PRO-LBP: the ICF-based ques-
tionnaire patients complete before the consultation; FU-questionnaire: the follow-
up-questionnaire patients completed after their consultation. aThe PRO-LBP com-
prised two additional items regarding ease and comprehensiveness. bThe follow-
up questionnaire comprised two items: one about the use of the PRO-LBP (item
no. 1) and one about use of the Patient-Profile-LBP (item no. 2).
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than three months. No statistically significant differences were
found for the other demographic and clinical variables.

Seven health professionals participated in the field-testing
(Supplementary table S3). Among them (physiotherapists, medical
doctors, and a chiropractor), five performed the primary assess-
ment of the patients using the ClinRO-LBP (n¼ 151). The nurses
did not complete the ClinRO-LBP because they did not perform
the primary assessment.

Comprehensiveness and acceptability of the PRO-LBP and the
ClinRO-LBP
Among the 152 patients, 95% (95% CI: 90; 98) found the PRO-LBP
comprehensive and 59% (95% CI: 50; 66) found it “very easy” or
“easy” to complete. The mean completion time was 28minutes.
Fifty-five patients (35%) wrote self-identified concerns in the text
box in the PRO-LBP. The ICF linking process identified 123 mean-
ingful concepts successfully linked to 41 unique ICF categories;
95% were covered by the PRO-LBP and six additional ICF catego-
ries were identified, all mentioned once (Table 4). Notably, 33 out
of the 55 patients elaborated on their pain (ICF category b280
sensation of pain) even though pain items were a significant part
of the PRO-LBP.

Five of the health professionals provided data regarding com-
prehensiveness and acceptability of the ClinRO-LBP. They all
agreed on the comprehensiveness of the ClinRO-LBP and four out
of the five found the ClinRO-LBP “very easy” or “easy” to com-
plete. The mean completion time was two minutes.

Degree of implementation
In total, 79% of the patients reported that their responses from
the PRO-LBP were used during the consultation (criterion value
85%), and 69% saw the Patient-Profile-LBP (criterion value 75%)
(Table 5). The variation over time analysis showed that the use of

PRO-LBP decreased during the three months, whereas the use of
the Patient-Profile-LBP varied (Table 5).

The health professional survey after 10 months showed that all
seven health professionals used the PRO-LBP to some extent dur-
ing the consultation. According to the health professionals, they
all used the Patient-Profile-LBP.

Feedback meeting

Seven health professionals (Supplementary table S3) participated
in the feedback meeting. Overall, they were satisfied with the LBP
assessment tool and found it usable for routine clinical practice.

Three main topics were extracted from the feedback meeting.
First, it facilitated a smooth and positive consultation based on
the patient perspective because all patients were able to fill in
the PRO-LBP and their answers were useful. One health profes-
sional said: “It was a pleasure to see how patients were able to fill
in the PRO-LBP, their answers were useful, and the LBP assessment
tool helped address what matters to the patients” (ID 2). Second,
the LBP assessment tool allowed for a more biopsychosocial
approach to functioning and disability, including interaction
between functioning and environmental factors such as support
or barriers from family, the general practitioner, the workplace,
and social services. A health professional stated: “The LBP assess-
ment tool broadens my approach to functioning and leads me
away from only somatic and body function” (ID 1). The health pro-
fessionals still expressed concerns about their competencies to
manage psychosocial issues. Finally, the LBP assessment tool pro-
vided a quick overview pinpointing the patient’s disability, “It [The
LBP assessment tool] gives a quick overview and facilitates a sound
use of our time with the patient” (ID 3). The health professionals
also discussed the usefulness of the ClinRO-LBP. Overall, they liked
it as a checklist for the assessment. However, they requested a
text box to be provided at the end of the ClinRO-LBP for add-
itional information. Furthermore, they specified that the ClinRO-
LBP did not have any conclusions; thus, they had to look for the
conclusion in the patient’s health record, for example, to com-
plete referral to rehabilitation. The health professionals suggested
improving the design and technical production of the LBP assess-
ment tool and to incorporate the data into the patient’s health
record. As the field-testing continued after the feedback meeting,
no adjustments were performed, but suggestions for improve-
ment were to be discussed after the field-testing.

Discussion

This study showed adequate comprehensiveness and acceptability
of the PRO-LBP and the ClinRO-LBP. Overall, patients and health
professionals found the LBP assessment tool feasible for use in
routine clinical practice. Despite inclusion of essential facilitators
as feasibility-testing, training of health professionals and engaging
a local facilitator, the degree of implementation did not reach the
nominated criterion value of 85% after three months. The feed-
back meeting with the health professionals served to identify the
experiences of health professionals from being partners in the
implementation of the LBP assessment tool. The analysis revealed
that they used and valued the LBP assessment tool because it
promoted a sound use of their time with the patient, it facilitated
a smooth and positive consultation based on the patient perspec-
tive and it allowed them to apply a more biopsychosocial and a
less biomedical approach. The analysis also documented that cen-
tral topics in the implementation is shared learning among partic-
ipants and thus an important step in the implementation of

Table 3. Demographic and clinical variables (n¼ 152).

Variable n (%)a

Gender (women) 76 (50)
Age in years, median (p25–p75) 48 (37;54)
Pain location
LBP 28 (18)
LBPþ leg 115 (76)
Leg 9 (6)

Duration of pain, >3 months
LBPc 127 (89)
Legd 95 (77)

Worst pain within 7 days, 0–100, median (p25–p75)
LBPc 75 (61;81)
Legd 69 (52;81)

Pain-relieving drugs (yes) 131 (86)
Employment status
Employed (full time, part-time or flexi jobb) 107 (70)
Unemployed 13 (9)
Enrolled in education 5 (3)
Retired (disability pension or age-related pension) 10 (7)
Vocational training or interdisciplinary rehabilitation programme 10 (7)
Stay-at-home husband/wife 7 (5)

Sick leave (full time or part-time)e 49 (34)
Previous back surgery (yes) 14 (9)
Current smoker 38 (25)
Comorbidity in addition to back pain 61 (40)
Disability, ODI 0–100%, mean (SD)f 36 (16)
General health, EQ-5-D VAS, 0–100, mean (SD)f 51 (22)
aData are presented as frequency count n (%), unless stated otherwise.
bFlexi job is defined as a job offered to individuals with reduced work ability.
cn¼ 143.
dn¼ 124.
en¼ 142.
fn¼ 151.
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patient reported outcomes. Furthermore, this study supports that
implementation of a biopsychosocial and patient-centred
approach into routine assessment of patients with LBP is a com-
plex process affected by multiple factors.

Our process used to develop and test the LBP assessment tool
was considered robust because it was evidence-based [24,32–34],
patients and health professionals were involved and the process
was assisted by the i-PARIHS [38]. We found that involvement of
patients and health professionals, feasibility-testing, training of
health professionals, support from management, investment of
time and resources and appointment of a local facilitator were
important factors to facilitate the implementation. However,
involvement of patients and health professionals are often an
overlooked part in PRO development and implementation studies
[48]. Patient involvement was essential during the development
of the PRO-LBP [20,21]. The field-testing showed that 1/3 of the
patients wrote in the text box, which could indicate that relevant
issues were missing in the PRO-LBP. However, this was probably
not the case as 95% of the patients found the PRO-LBP to be
comprehensive. Review of the content in the text boxes revealed
that 60% of the patients’ issues concerned pain, which was
already covered by the PRO-LBP (Supplementary table S4). This
could indicate that patients still have an unmet need to unfold
their pain experiences, maybe because pain cannot be expressed
solely by ticking off a box. The PRO-LBP comprised a relatively
high number of items (minimum 76 items). Concerns have been
raised about burdening patients with too many questions [49],
because it may affect the validity of the responses and lead to
low response rates [50]. However, we found a high response rate
(95%), and in addition the health professionals reported that all
patients could fill in the PRO-LBP. This finding might indicate that
patient involvement in our study resulted in a PRO-LBP that was
meaningful to patients and reflected what mattered to them des-
pite the large number of items.

The degree of implementation reached 79% which was slightly
lower than the nominated criterion value of 85%. This may be
attributed to several reasons. It could be the complexity of the
LBP assessment tool, which comprises three features to be imple-
mented along with the aim to change the health professionals
from a biomedical approach towards a biopsychosocial approach
in assessment of patients. A strong evidence exists that innova-
tions perceived simple to use are more easily adopted [51,52]. We
were aware of the complexity of the LBP assessment tool; thus,
we incorporated instruction and tryout in the training programme
to support the implementation because practical experience and

demonstration may reduce the complexity [53]. It may be that
health professionals were reluctant to implement PROs because
they perceive it as not applicable to some patients or clinical sit-
uations or because of time constraints [30]. It may be because
several organisational changes were implemented during the
field-testing resulting in changed daily workflow and undeter-
mined factors because continuous monitoring was not performed
during the field-testing [36]. Finally, the nominated criterion value
of 85% was solely based on findings in two previous studies
[54,55]. Consequently, it could be argued that the value was set
too high and therefore not achievable within the three-
month period.

The feedback meeting showed that the LBP assessment tool
led the health professionals to be more biopsychosocial and less
biomedical oriented. This indicates that the LBP assessment tool
can broaden health professionals’ approach to functioning by pin-
pointing psychosocial issues, participation restriction, and influ-
ence by environmental factors. The health professionals had
concerns about their competencies to manage psychosocial
issues. This indicates that they can identify psychosocial factors
and value their importance. However, due to lack of confidence in
managing psychosocial issues, their use can be limited [43,56]. It
appears that we can modify health professionals’ beliefs and atti-
tudes about LBP, but to achieve and sustain changes in clinical
practice are more challenging [43,44]. One reason can be that
educational programmes tend to focus on the biomedical
approach to LBP though evidence strongly support use of a biop-
sychosocial approach [44]. Thus, full implementation of the biop-
sychosocial approach will not succeed before educational
programmes focus more to this approach to start a new profes-
sional culture. Furthermore, we need specific frameworks like the
ICF to include learning about the biopsychosocial aspects, and we
must provide user-friendly tools to facilitate the implementation
in clinical practice. With the LBP assessment tool, we believe to
have provided a user-friendly tool to support health professionals
towards a biopsychosocial and patient-centred approach to
assessment of patients with LBP. Evidence strongly supports that
a biopsychosocial and patient-centred assessment of functioning
is an essential fundament towards improved individualised
rehabilitation planning [4,57,58]. Therefore, we hypothesise that
the LBP assessment tool has the potential to influence clinical
practice; this warrants further investigation.

We found that health professionals were satisfied with the LBP
assessment tool and found it usable for routine clinical practice.
There were particularly high use and satisfaction with the tool

Table 4. Additional ICF categories identified in the text box in the PRO-LBP (n¼ 55).

ICF category Title Extracted from the text box

b2702 Sensitivity to pressure My legs are very sensitive to touching… ..
b820 School education It is very difficult for me to deal with the schooling
b2351 Vestibular function of balance I can barely manage to keep the balance on one leg
b2401 Dizziness I feel dizzy… ..
b265 Touch function Sensory disturbance is a very big problem for me… .
b510 Vomiting I don’t know if there is a relation, but I keep on vomiting after I have eaten

Table 5. Degree of implementation, in total after three months and variation over time.

Proportion (95% confidence intervals)

Total Variation over time
(n¼ 138) November (n¼ 64) December (n¼ 46) January (n¼ 29)

Use of PRO-LBP 79% (71;85) 81% (70;89) 80% (66;89) 69% (49;83)
Use of Patient-Profile-LBP 69% (60;76)a 68% (54;79)b 75% (60;86)c 62% (43;78)
an¼ 134.
bn¼ 61.
cn¼ 45.
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among the nurses. This is not surprising, as their defined role
includes in-depth assessment of patient needs and focus on the
biopsychosocial aspects [55]. On the other hand, the physiothera-
pists were less satisfied with the LBP assessment tool, which may
be explained by their dearth of knowledge and confidence about
what to do with patients for whom key psychosocial obstacles to
recovery are identified. They tend to practice within their areas of
confidence, focusing on physical issues in favour of psychosocial
issues to LBP [43].

Methodological considerations

This study has some methodological strengths. We used an
acknowledged implementation framework to assist the implemen-
tation; thus, we considered concepts of importance before intro-
ducing the LBP assessment tool. We also involved patients and
health professionals in evaluation of content validity, and the
results were based on a relatively large sample size (n¼ 134) [41]
with a high response rate (95% for the PRO-LBP and 88% for the
follow-up questionnaire).

We are, however, aware of a number of limitations. The non-
respondents (n¼ 25) might have different perspectives, possibly
more negative; the exclusion of which could have led to an over-
estimation of the LBP assessment tool. The limited use of the tool
in our study may be due to reduced implementation time.
Carrying out the implementation over an appropriate length of
time is crucial to increase the likelihood of successful implementa-
tion [59]. Although the patient sample was large, the health pro-
fessional sample was limited. However, we have no reason to
believe that the results are in any way atypical of what would be
found with a larger group of health professionals as health profes-
sionals varied in age, gender, professional background, and years
of work experience (Supplementary table S3). This study was con-
ducted in a single second-line hospital specialised in the assess-
ment and management of patients with LBP. The LBP assessment
tool was feasible in this setting, but whether it is feasible in a
first-line setting, for example, in general practice or physiotherapy
clinics, is unknown. Future studies are needed to evaluate the effi-
cacy of the tool in other settings and with larger health profes-
sional and patient samples. Finally, a practical weakness of the
LBP assessment tool was that data were not integrated into the
patient’s electronic health record due to technical and ethical bar-
riers. Integration of these data could probably have increased the
degree of implementation.

Conclusions

The PRO-LBP and the ClinRO-LBP covered relevant and important
aspects of LBP from the perspective of patients and health profes-
sionals. Evaluation of the ClinRO-LBP indicated that the items
reflected the construct to be measured; however, further studies
among a larger sample of health professionals are needed. The
LBP assessment tool was found acceptable by patients and health
professionals for use in routine clinical practice. Furthermore, it
allowed the health professionals to apply a biopsychosocial and
patient-centred approach. The reduced degree of implementation
after three months indicates that continuous attention to facilita-
tion and training of health professionals is important to facilitate
and maintain implementation of new procedures into routine clin-
ical practice. Future research should investigate whether the LBP
assessment can enhance patient-centred care among patients
with LBP.
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