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ARTICLE INFO ABSTRACT

Keywords: Background: Prior qualitative research has revealed several barriers to physiotherapists delivering psycholog-
Chronic pain ically informed physiotherapy (PIP). It is not known which factors are most relevant to PIP delivery.
Psychology

Objectives: To determine the proportion of physiotherapists in Aotearoa/New Zealand who intend to deliver PIP
to persons with non-specific low back pain (LBP), and to determine factors associated with the intention to
deliver PIP.

Design: This study used a cross-sectional online vignette case survey design.

Setting: Aotearoa/New Zealand registered physiotherapists who regularly treat LBP were invited to participate.
Methods: Participants (n = 224) outlined their intended assessment and treatment plan for two vignettes with
persistent LBP. They then completed the Knowledge and Attitudes of Pain Questionnaire (KNAP), components of
the Determinants of Implementation Behaviour Questionnaire (DIBQ) and demographic questions.

The proportion of physiotherapists intending to deliver PIP was determined by scoring participants’ vignette
plans as psychologically informed or non-psychologically informed. Binary regression was used to determine
which questionnaire and demographic variables were associated with the intention to deliver PIP.

Results: One third of participants intended to deliver PIP in the management of LBP. Binary regression analysis
showed that pain knowledge and attitudes were consistently associated with the intention to deliver PIP across
vignettes (OR = 1.05, 95 % CI = 1.01-1.08; p = .015) (OR = 1.05, 95 % CI = 1.02-1.09, p = .005). Beliefs about
the consequences of PIP was associated with the intention to deliver PIP in one vignette (OR = 2.15, 95 % CI =
1.12-4.11, p = .021).

Conclusion: Findings suggest that physiotherapists’ knowledge and attitudes towards pain and their belief that
PIP is effective are associated with PIP delivery. Improving pain knowledge and beliefs around PIP may improve
the quality of LBP management.

Low back pain
Physical therapists

1. Introduction low back pain (LBP) psychological factors are associated with the

development and perpetuation of persistent symptoms (Wiles et al.,

Psychologically informed physiotherapy (PIP) integrates psycho-
logical techniques alongside traditional physiotherapy practice (Main
and George, 2011; Denneny et al., 2020). Most of the evidence on PIP is
in the context of persistent musculoskeletal pain. PIP aims to address the
psychological processes that can lead to secondary disability in persis-
tent pain and, subsequently, poorer outcomes (Main and George, 2011).
These psychological factors include pain catastrophising, low recovery
expectations, low self-efficacy and fear avoidance (Otero-et al., 2022). In
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2022). Provision of PIP is in line with guidelines which recommend
psychological therapies for persistent LBP (Foster et al., 2018; Qaseem
et al., 2017; Malfliet et al., 2019).

Physiotherapists have been successfully trained to screen for psy-
chological risk factors and provide psychologically informed in-
terventions such as cognitive behavioural therapy (CBT), acceptance
and commitment therapy (ACT), mindfulness and pain neuroscience
education (Ballengee et al., 2021). These interventions aim to improve
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pain outcomes in a variety of ways, such as reducing the sense of threat,
changing thoughts and behaviours about pain and soothing the physi-
ological response to pain (Keefe et al., 2018). In persistent LBP, re-
cipients of PIP tend to have improved outcomes compared to those
receiving traditional physiotherapy (Archer et al., 2018). Systematic
reviews show that cognitive behavioural based physiotherapy improves
pain, disability or function compared to traditional physiotherapy
(Coronado et al., 2020; Hall et al., 2018; Devonshire et al., 2023). One
review found high quality evidence that physiotherapist-delivered CBT
was more effective than exercise or education alone on reducing
disability and pain (Hall et al., 2018).

Despite this, there are several challenges to the uptake of PIP. In
qualitative research physiotherapists cite many barriers to the delivery
of PIP. This includes beliefs of PIP being unacceptable to patients, low
confidence, lack of skills and knowledge, perception that it is outside
their scope of practice, discomfort with dealing with psychosocial as-
pects of pain, and being sceptical about omitting biomedical assessment
(Ballengee et al., 2021; Driver et al., 2017; Gardner et al., 2017; Hol-
opainen et al., 2020). Even when trained in PIP, physiotherapists may
still spend more time and place on biomedical treatments (Stevenson
et al., 2006). This suggests that training alone is not sufficient to facil-
itate the uptake of PIP.

To facilitate physiotherapists’ implementation of PIP, it would be
helpful to understand what factors are most associated with PIP de-
livery. Quantitative research suggests that pain neuroscience knowl-
edge, specific chronic pain training, higher education and
physiotherapists working in interdisciplinary settings influences bio-
psychosocial orientation (Diaz-Ferndandez et al., 2024; Mikamo and
Takasaki, 2021); while confidence and biopsychosocial orientation are
significantly associated with the use of selected biopsychosocial ap-
proaches (Takasaki and Ueno, 2024; Alshehri et al., 2020). These studies
did not assess a wide range of independent variables, meaning that other
influential factors may have been missed. It is also not known how many
physiotherapists are practicing PIP. In international studies, 25-80 % of
physiotherapists report they wuse biopsychosocial methods for
non-specific LBP (Diaz-Fernandez et al., 2024; Alshehri et al., 2020;
Akindele et al., 2020; Bahns et al., 2021; do et al., 2022; Hallegraeff
et al., 2021). Yet these studies assessed for specific psychological ther-
apies using closed ended questions which may have introduced social
desirability bias and limited the physiotherapists’ ability to spontane-
ously describe their management plans. Evidence of this bias was
identified in one study which found that the use of psychological as-
sessments was lower when clinical records were examined (Hallegraeff
et al., 2021). No quantitative study has examined physiotherapists’ PIP
delivery using open-ended questions.

In Aotearoa/New Zealand (NZ), physiotherapists are primary
healthcare providers and the most frequently visited health professional
by persons with musculoskeletal conditions (Reid and Larmer, 2007).
Therefore, it is essential that NZ physiotherapists are equipped to pro-
vide best evidence-based care to those with low back pain. Under-
standing how many NZ physiotherapists practice PIP and what factors
most influence this would help direct initiatives aimed at improving LBP
management in NZ.

1.1. Objectives

1. To determine the proportion of physiotherapists who intend to
deliver PIP to individuals with persistent LBP.

2. To identify factors that are associated with the intention to deliver
PIP to individuals with persistent LBP.

The authors hypothesised that there would be a significant positive
relationship between the intention to deliver PIP and pain knowledge
and attitude, and there would be a significant relationship between the
intention to deliver PIP and the measures of behaviour change.
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2. Methods
2.1. Study design

The study was a cross-sectional survey using online vignette case
studies. Ethical approval was obtained from the institutional ethics
committee. The study report conforms to the Strengthening the
Reporting of Observational studies in Epidemiology (STROBE) guide-
lines (Von Elm et al., 2007) and the Checklist for Reporting Results of
Internet E-Surveys (CHERRIES) (Eysenbach, 2004). This study gained
ethical approval from the Auckland University of Technology Ethics
Committee, approval reference number (23/137).

2.2. Study sample

The target population were physiotherapists registered with the
Physiotherapy Board of NZ who managed patients with LBP. There was
no limit on the number of patients with LBP they managed, and it was
assumed that all practising NZ physiotherapists have a good under-
standing of English. Therefore, there were no exclusion criteria set.

The survey was open to all eligible physiotherapists, and we used a
sample of convenience. Recruitment and data collection in the form of
an ‘open survey’ occurred throughout NZ between July 2023 and
October 2024. Advertisements about the study were circulated to
physiotherapists using email, social media, clinic visits, and at confer-
ences. Invitations provided a link that directed potential participants to
an online information sheet on the Qualtrics XM Platform website. No
other website was used to provide information about the study. The
information sheet advised the purpose of the study was “to understand
physiotherapists’ clinical reasoning in treating low back pain”. This
concealed the focus of the study was PIP, reducing social desirability
bias. Participants were advised of the researchers’ details, the approxi-
mate length of the time of the survey, and brief information about the
questionnaire items. They were advised that the survey was voluntary,
and they were incentivised by an offer to enter two draws to win a $300
voucher. Interested participants selected an arrow button to commence
the survey. In keeping with ethical guidelines for anonymous studies,
consent was implied by submission of the survey. No personal infor-
mation was collected.

An a-priori sample size calculation was undertaken using G*Power
based on the results of a prior study (Gibbs et al., 2021). For a regression
model with 11 predictors, an effect size of .7, 80 % power and 2-tailed
probability of 5 %, 251 participants would be needed. Approximately
6350 physiotherapists held an annual practising certificate in 2023
(Physiotherapy Board of New Zealand), therefore this sample size would
target 4 % of the NZ physiotherapy population. There is no data on the
number of physiotherapists that treat persistent LBP, therefore the target
population size is not known.

2.3. Survey development

The online survey was developed by the researchers and informed by
current literature in PIP. The initial survey was tested using a conve-
nience sample of 8 physiotherapists who provided feedback on whether
the vignettes and open-ended answers reflected their usual practice, the
comprehensiveness and readability of the survey, completeness of in-
formation given, and length of time taken to complete the questionnaire.
The final questionnaire was only available in English and contained 104
items over 11 pages. There were two parts to the survey, outlined below.
All items required a response for the participant to proceed to each new
page and to complete the survey. Once questions were completed, par-
ticipants were unable to alter their answers to previous questions.
Timestamps were not used because it was determined that the length of
time taken to complete a survey would not necessarily reflect the quality
of the response. The Qualtrics XM Platform did not provide a method of
determining unique visitors and cookies were not used to identify
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unique responses. Instead, the IP addresses were manually checked by
the researchers. Where an IP address was used more than once, the
demographic data were checked to determine if a respondent had sub-
mitted multiple entries. If this was suspected, the second entry was
deleted.

2.4. Section 1: vignette case studies

Two vignette case studies were selected from prior research that
investigated clinical decision making for LBP (Gibbs et al., 2021; Rain-
ville et al., 2000). One vignette describes an administrator with mild LBP
with recurrent exacerbations; the other describes a foreman worker with
9 months of moderate-to-severe low back and lower limb pain (see
supplementary materials). The vignettes represent typical patients in
musculoskeletal practices, have persistent LBP, and could be managed
by a physiotherapist without referral to a specialist. Vignettes have been
shown to have a moderate positive correlation with real life clinical
behaviour (Evans et al., 2015; Van et al., 2020).

Each vignette was presented individually followed by open-ended
questions asking participants to list both the assessments and treat-
ments they would provide to the case. The order of the vignettes was
switched once there were 120 completed surveys (anticipated halfway
point) to control for possible order effects. For each vignette, once the
two open-ended questions were answered, participants asked to select
the likelihood they would provide six psychological and six bio-
medically based therapies (detailed in supplementary data) on a 10-
point Likert scale, where 1 = not at all likely and 10 = highly likely.
These Likert scale items could not be viewed by the participants when
answering the open-ended questions. The Likert scale was presented on
a separate page.

2.5. Section 2: questionnaires

The second section assessed factors that may influence the delivery
of PIP, determined from prior literature that has cited barriers to PIP
including lack of skills, training, knowledge, support, confidence, and
time, as well as beliefs it is not aligned with scope of practice and is
unacceptable to patients (Ballengee et al., 2021; Driver et al., 2017;
Gardner et al., 2017; Holopainen et al., 2020). These barriers were
assessed quantitatively using the Knowledge and Attitudes of Pain
(KNAP) questionnaire, 7 selected domains (36 items) of the De-
terminants of Implementation Behaviour Questionnaire (DIBQ), and
demographic/work related questions (see Table 1). Country of training,
ethnicity and gender were also asked but were not included in the an-
alyses (based on previous research). The KNAP questionnaire was pre-
sented as 15 items per page; the DIBQ and demographic questions had
10 items presented per page. The order of the items in section 2 was not
randomised or altered during the data collection. No adaptive ques-
tioning was used.

The KNAP has a high test-retest reliability, good internal consistency
and strong correlation with other questionnaires that assess pain
knowledge and attitudes (Beetsma et al., 2020). The DIBQ was devel-
oped from the Theoretical Domains Framework (TDF) Questionnaire,
used in implementation research for health professional behavioural
change (Atkins et al., 2017). Internal consistency of the DIBQ is
acceptable to good and the domains have good discriminant validity
(Huijg et al., 2014). The domains of the DIBQ used in the survey were
determined following pilot testing of the correlations between subscales.
A five-point Likert scale from “Strongly Disagree” to “Strongly Agree”
was used for each item.

2.6. Data analysis
The data were captured automatically by the Qualtrics XM Platform

and transferred to the Statistical Package for Social Sciences (SPSS)
Version 29.0.2.0 (IBM Corp, Armonk, NY, USA). Responses were
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Table 1
Independent variables and how they were assessed.

Independent variable Independent measurement tool

Pain attitude and
knowledge
Knowledge of PIP

KNAP Pain Questionnaire

DIBQ subscale 1: Knowledge items e.g. I know how to
deliver PIP
DIBQ subscale 2: Skills items e.g. I have the skills to deliver
PIP
DIBQ subscale 3: Social/professional role e.g. Delivering
practice PIP is part of my work as a physiotherapist.
Confidence to deliver DIBQ subscale 4: Beliefs about capabilities items
PIP (Confidence) e.g. I am confident that I can provide PIP
Perceived outcomes DIBQ subscale 6: Beliefs about consequences
from PIP e.g. For me, delivering PIP is very useful
Biomedical DIBQ subscale 8: Goals
orientation e.g. Working on biomedical issues is a higher priority than
delivering PIP
DIBQ subscale 11: Organisation items e.g. The

PIP Skills

Perceived scope of

Perceived level of

support management of the organisation I work in is helpful with
delivering PIP
Age Demographic question: Please state your age in exact years.
PIP formal training Demographic question: How many hours of formal training
hours in psychosocial interventions have you had?

Years of experience Demographic question: How many years have you been
practising as a physiotherapist?

Demographic question: How frequently do you have
supervision with a therapist experienced in PIP?
Demographic question: What is your highest level of
qualification?

Demographic question: How much time do you spend with
each patient?

Demographic question: How is the majority of your work
funded?

PIP Supervision
Qualification
Time per appointment

Funding model

KNAP = Knowledge and Attitudes of Pain questionnaire; PIP = psychologically
informed physiotherapy; DIBQ = Determinants of Implementation Behaviour
Questionnaire; e.g = example.

included in analyses if they answered at least one vignette open-ended
question. Where possible, multiple imputations were performed if
there were missing data to reduce the impact of nonresponse bias. Any
cases with no completed questions were excluded. To determine
whether a participant intended to deliver PIP, two researchers inde-
pendently scored each participant’s assessment and treatment plans as
psychologically informed (Intentionpp) or non-psychologically
informed (Intentionnonpip) based on set criteria (see supplementary
data) for each vignette. This was the dependent variable for the first
objective. Participant answers were analysed only in regard to their
inclusion of any psychological assessment or treatment, despite what
other physiotherapy methods were described. Once a score was deter-
mined, the remainder of the qualitative data supplied by the participants
was not utilised in the analysis. Any differences in scoring were dis-
cussed and where agreement could not be reached, a third researcher
determined the classification. Descriptive analyses determined the per-
centage of physiotherapists intending to deliver PIP. To validate this
classification process, participants were given a “psychological score”
and a “biomedical score” for each vignette based on the Likert scale
responses relating to treatment options (calculated by totalling Likert
scale responses of the six psychological-based treatments and six
biomedical-based treatments separately to give a maximum score of 60
in each category). One-way ANOVAs were performed to compare the
psychological and biomedical scores between the Intentionpp and
Intentionyonpip groups for each vignette.

To determine the factors associated with intention to deliver PIP, a
binary regression model was used for each vignette. The dependent
variable was the classification as Intentionprp or Intentionyonpip. The
potential independent variables were those listed in Table 1. To decide
which variables were entered into the binary regression, Mann Whitney
U and Chi-square tests compared each independent variable between the
Intentionprp and Intentionyenprp groups. Any variable with a p value < .2
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was considered for the regression analysis. Multiple imputation datasets
for Mann-Whitney U and Chi-square tests were used for determining
which variables would be entered into the binary regression.

Variables with a Spearman correlation coefficient greater than .7
were considered to be highly correlated and a pragmatic decision was
made about excluding one of them from the binary regression. The
excluded independent variable was used in a sensitivity analysis.
Collinearity statistics were also checked and checks for outliers
undertaken.

Independent variables were entered into regression models using the
enter method. Multiple imputation was performed using the automatic
imputation method and linear regression model. Variables with a p
value < .05 were considered significant. The odds ratio and 95 % con-
fidence intervals were also reported. The same method was used in the
sensitivity analysis.

Chi-square tests were performed to determine whether the order of
vignette presentation influenced participant responses. A chi-square test
was also undertaken to ascertain differences between survey completers
and non-completers.

3. Results
3.1. Participants

The vignette section of the survey was commenced by 224 partici-
pants and the full survey by 176 participants, resulting in a completion
rate of 78.6 % (see Fig. 1). There were 470 views of the information
sheet of the survey. Due to the study being an anonymous open online
survey and the inability to monitor unique visitors to the site, it is not
possible to know how many potential participants closed the webpage
and completed the survey later. Therefore, participation rate cannot be
accurately determined. Participant demographic details, KNAP and
DIBQ scores are presented in Tables 2 and 3.

Physiotherapists who clicked on survey link
(n=470)
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Table 2
Demographic data of study participants (N = 176).

Variable Frequency %
Gender Male 58 33
Female 117 67
Not stated 1 <1
Age Range 22-77
Mean (SD) 40 (12)
Ethnicity European 155 88
Maori 4 2
Pacific Island 0 0
Asian 15 8
Other 2 1
Years of experience Range 1-53
Mean (SD) 17 (12)
Qualification Bachelor’s degree 56 32
Post-graduate cert/diploma 78 44
Master’s degree 39 22
PhD 3 2
Country of training NZ 138 78
Australia 2 1
UK 18 10
South Africa 8 5
Other 10 6
PIP supervision No 130 74.3
Yes 45 25.7
PIP formal training hours None 41 23.4
<50 89 50.9
>50 45 25.7
Time per appointment (mins) 20-25 25 14.2
30-35 79 44.9
40-45 42 23.9
50-60 30 17.0
Funding Insurance 68 38.6
Patient/private funded 77 43.7
Public 31 17.6

% = percentage; SD = standard deviation; cert = certificate; PhD = Doctor of
Philosophy; NZ = New Zealand; UK = United Kingdom; PIP = psychologically
informed physiotherapy; < less than; > = greater than; mins = minutes.

Did not complete either vignette

\ 4

\ 4

assessment and treatment plan (n=
246)

Physiotherapists recruited and completed at least
one vignette assessment and treatment plan
(n=224)

A 4

Data analysed:
Proportion of physiotherapists intending to deliver
PIP (n = 224)

Did not complete demographic

v

Data analysed:
Factors associated with intention to provide PIP (n
=176)

questionnaires (n = 48)

*n = number; PIP = psychologically
informed physiotherapy

Fig. 1. STROBE diagram showing participant flow through the study.
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Table 3
Median and interquartile range of the KNAP and DIBQ scores.
Scale N Md IQR
KNAP (0-150) 184 119.5 11-127
DIBQ (1-5) Knowledge 183 3.00 2.25-3.75
Skills 183 3.00 2.00-4.00
Role 183 4.00 3.00-5.00
Confidence 183 2.75 2.13-3.50
Consequences 179 3.33 2.75-3.83
Goals 176 2.50 1.50-3.00
Organisation 176 3.00 2.06-4.00

N = number; Md = median; IQR = interquartile range; KNAP = Knowledge and
Attitudes of Pain questionnaire; DIBQ = Determinants of Implementation
Behaviour Questionnaire.

3.2. Intention to provide PIP

One third (33 %) of physiotherapists intended to provide PIP,
regardless of the vignette (Table 4). For both vignettes, the psycholog-
ical score was significantly higher in the Intentionpp group compared to
Intentionyonprp, and the biomedical score was significantly higher in the
Intentionyonprp group, validating the dichotomisation into intention
groups. There were no changes in statistical significance when the
imputed data were included in this analysis. Chi-square tests demon-
strated that order of vignette was significant for the administrator
vignette only (see supplementary data).

3.3. Factors associated with intention to deliver PIP

The results of the univariate analyses (Mann-Whitney U tests and
Chi-square tests) for both vignettes are displayed in Table 5. Spearman’s
correlations showed that DIBQ subscales Knowledge, Skills, Confidence
and Role were correlated so Skills, Confidence and Role subscales were
excluded in the primary analysis. DIBQ Role was entered in the sensi-
tivity analysis (see supplementary data).

3.3.1. Binary regression

The results of the logistic regression models are shown in Tables 6
and 7. For the administrator vignette the model was statistically sig-
nificant, ;(2( 14, N=174)=51.86, p<.001, correctly classifying 76.4 % of
cases. KNAP and vignette order were significantly associated with
intention to deliver PIP. The odds ratio for KNAP indicates that each
point scored in the 150-point KNAP scale increased the odds of intending
to deliver PIP by 5 %.

For the foreman vignette, the model was statistically significant,
2211, N=174)=43.89, p<.001, correctly classifying 75.9 % of cases.
KNAP and DIBQ Consequences were significantly associated with the
intention to deliver PIP. Each point scored on the KNAP scale increased

Table 4
Proportion of physiotherapists’ intention to deliver PIP for each vignette.

N % Mean Psych Mean Biomed
score (SE)* score (SE)*
Admin (n = Intentionyeppip 141 67.5 28.94 (.90) 34.77 (.67)
210)° Intentionppp 68 32.5 38.60 (1.03) 30.41 (.85)
P <.001 <.001
Foreman (n Intentionyonprp 135 66.5 29.68 (.83) 35.41 (.66)
= 204) Intentionppp 68 33.5 39.01 (1.04) 31.5 (.89)
P <.001 1 <.001

n = number; % = percentage; psych = psychological; SE = standard error;
biomed = biomedical; admin = administrator; NonPIP = non psychologically
informed physiotherapy; PIP = psychologically informed physiotherapy; P =
probability; < less than.

@ Mean psychological and biomedical scores are pooled imputed data.

b One case in administrator vignette did not adequately complete the open-
ended answer.
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the odds of intending to deliver PIP by 5 %. Each point scored on the 5-
point DIBQ Consequences domain increased the odds of intending to
deliver PIP by 215 %.

In the sensitivity analyses, KNAP remained significant in both vi-
gnettes (see supplementary data). DIBQ Role was not significant in
either vignette.

3.4. Survey completers versus non-completers

In the administrator vignette, there was a significant difference in
intention to deliver PIP between non-completers and completers (p =
.034; see supplementary data). In the foreman vignette, there was no
significant difference in intention to deliver PIP between completers and
non-completers (p = .121).

4. Discussion

This study found that one third of NZ physiotherapists intend to
deliver PIP, despite most participants having post-graduate qualifica-
tions or at least some training in PIP. This supports qualitative research
findings that physiotherapists do not necessarily provide PIP even
though they have received training (Holopainen et al., 2020). This
finding is low compared to international studies, where 25-80 % of
physiotherapists report they use biopsychosocial methods for
non-specific LBP (Diaz-Fernandez et al., 2024; Alshehri et al., 2020;
Akindele et al., 2020; Bahns et al., 2021; do Prado et al., 2022; Halle-
graeff et al., 2021). As mentioned above, these studies were at risk of
social desirability bias, making direct comparisons to our findings
challenging. Our study used open-ended questions and concealed the
focus of the study to reduce this bias.

The multivariate analyses revealed that higher knowledge of pain
neuroscience was most consistently associated with the intention to
deliver PIP, and positive beliefs about the consequences of providing PIP
was associated in one vignette. These findings indicate that even small
increments of knowledge about pain are associated with an increased
likelihood of delivering PIP. The robustness of this finding was evident
in that it remained significant in the sensitivity analyses. While our
univariate analyses were in line with previous qualitative research
findings (Ballengee et al., 2021; Driver et al., 2017; Gardner et al., 2017;
Holopainen et al., 2020), to our knowledge, this is the first study to use
multivariate analyses to highlight the unique importance of pain
knowledge and beliefs to PIP delivery.

Prior research has shown that pain neuroscience knowledge has a
moderate positive correlation with biopsychosocial orientation
(Beetsma et al., 2020). It has been also determined that treatment
orientation directs treatment selection (Alshehri et al., 2020; do Prado
et al., 2022; Gibbs et al., 2021; Simmonds et al., 2012), therefore it is
unsurprising that higher pain neuroscience knowledge was associated
with PIP in this study. This finding supports a prior study where pain
neuroscience scores predicted the frequency of physiotherapists
providing biopsychosocial therapy in persistent pain (Diaz-Ferndndez
et al., 2024), although a relationship was not found in another study
(Takasaki and Ueno, 2024). Neither of these studies examined physio-
therapists providing specific psychological interventions therefore are
not directly comparable to our study.

Interestingly, our sample had a median KNAP score of 119.5 out of a
possible 150, which is higher than other reports in international
research (Diaz-Fernandez et al.,, 2024; Takasaki and Ueno, 2024;
Beetsma et al., 2021), meaning that this sample had high pain neuro-
science knowledge despite low intention to deliver PIP. Potentially, a
very high level of pain neuroscience knowledge is needed for PIP de-
livery to occur, or more than just knowledge is required to implement
PIP in practice. Prior research suggests that a process of learning and
reflection is required for new knowledge to translate into practice
(Holopainen et al., 2020). This may be particularly necessary for phys-
iotherapists who have experienced strong biomedical influences in their
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Table 5
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Median values of the independent variables for the Intention,,q,prp and Intentionpyp groups for each vignette. Data were compared between groups using Mann Whitney
U and Chi-Square tests, as appropriate. Variables with P < .2 were considered for inclusion in the regression analysis.

Administrator vignette

Foreman vignette

Non-PIP (N = 119) PIP (N = 64) Z/¢? P Non-PIP (N = 120) PIP (N = 64) Z/¢? P
KNAP 115 126 4.85 <.001 117 124.5 4.36 <.001
DIBQ
Knowledge 3.00 3.50 4.05 <.001 3.00 3.50 3.42 <.001
Skills 2.67 4.00 4.13 <.001 3.00 4.00 4.28 <.001
Role 4.00 4.33 3.70 <.001 4.00 4.17 3.48 <.001
Confidence 2.50 3.00 3.87 <.001 2.5 3.06 3.85 <.001
Consequences 3.22 3.67 4.35 <.001 3.25 3.67 4.36 <.001
Goals .50 2.00 -2.85 .004 2.50 2.00 -1.99 .047
Org 3.00 3.50 2.65 .008 3.00 3.25 1.81 .071
Age 39 38 -.27 .786 37 39 1.37 170
Years of Practice 14 15 .03 .980 13 18 1.33 .185
Qualification
Bachelor’s 36.3 23.8 291 .233 39.8 17.5 10.57 .005"
PG cert/dip 41.6 49.2 41.6 49.2
Masters/PhD 221 27.0 18.6 33.3
PIP Supervision
No 81.3 61.9 6.92 .009 78.6 66.7 2.40 121
Yes 18.8 38.1 21.4 33.3
PIP Training
0 27.4 16.1 11.16 .004" 23.9 22.6 3.52 172
<50 54.9 43.5 54.9 43.5
>50 17.7 40.3 21.2 33.9
Funding
Insurance 34.5 46.0 7.36 .061 37.2 41.3 3.38 .337
Patient/private 48.7 34.9 45.2 41.2
Public 16.8 19.0 17.7 17.5
Appt Time
20-25 15.9 11.1 14.2 14.3 5.13 162°
30-35 47.8 39.7 7.05 .070 48.7 38.1
40 - 45 24.8 22.2 24.8 22.2
50-60 11.5 27.0 12.4 25.4

Non-PIP = non psychologically informed physiotherapy; PIP = psychologically informed physiotherapy; Md = median; N = number; Z = z-score; X? = chi square; P =
probability; KNAP = knowledge and attitudes of pain; DIBQ = determinants of implementation behaviour questionnaire; Know = knowledge; Org = organisation; <
less than; PG = post-graduate; cert = certificate; PhD = doctor of philosophy; > = greater than; Appt = appointment.

a
b

no longer significant in multiple imputation data set but <.2.
no longer >.2 in multiple imputation dataset.

Table 6
Results of the logistic regression of factors associated with the delivery of PIP in
the administrator vignette.

Table 7
Results of the logistic regression of factors associated with the delivery of PIP in
the foreman vignette.

Odds Ratio [95 % CI] p Odds Ratio [95 % CI] P
KNAP 1.05 [1.01-1.08] .015° KNAP 1.05 [1.02-1.09] .005"
DIBQ DIBQ
Knowledge 1.63 [.99-2.69] .053 Knowledge 1.27 [.80-2.02] 311
Consequences 1.57 [.82-2.97] 171 Consequences 2.15[1.12-4.11] .021°
Goals .80 [.48-1.21] .286 Goals .93 [.63-1.36] .698
Organisation 74 [.27-1.14] 167 Organisation .70 [.46-1.06] .095
PIP training hours Hours
<50 .76 [.27-2.16] 611 <50 .52 [.21-1.42] 177
>50 1.18 (.33-4.28) .802 >50 .55 [.17-1.80] .321
Appointment time Supervision 1.70 [.69-4.02] .252
30-35 min 1.07 [.33-3.46) 914 Qual .083
40-45 min .82 [.23-2.90] 754 PGCert/dip 2.36 [.96-5.82] .063
50-60 min 1.82 [.39-8.50] 446 Masters/PhD 2.57 [.91-7.26] .075
Supervision 2.36 [.97-5.76] .058 Age 1.01 [.97-1.04] .693
Funding ) . R
Patient/private 63 [.28-1.42] 264 CI = Confidence Interval; p = probability; KNAP = Knowledge and Attitudes of
Public .80 [.25-2.52] 701 Pain questionnaire; DIBQ = Determinants of Implementation Behaviour Ques-
Vignette order .35 [.14 - .89] .027% tionnaire; < less than; > = greater than; Qual = qualification; PG = post

CI = Confidence Interval; p = probability; KNAP = Knowledge and Attitudes of
Pain questionnaire; DIBQ = Determinants of Implementation Behaviour Ques-
tionnaire; PIP = psychologically informed physiotherapy; < less than; > =
greater than; mins = minutes.

# p<.05.

graduate; cert = certificate; dip = diploma; PhD = doctor of philosophy.
a
p <.05.

education and work environment (Mescouto et al., 2022).

Belief about the consequences of PIP was also relevant to the delivery
of PIP. The consequences involved the perceived outcomes of PIP for the
physiotherapist (positive emotions, financial reimbursement, recogni-
tion), patient outcomes, and improved collaboration with other health
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professionals. Beliefs about consequences has been found to be impor-
tant in some studies testing physiotherapists’ implementation of bio-
psychosocial interventions for LBP (Ris et al., 2021; Schroder et al.,
2020; Richmond et al., 2018) but not others (Matthews et al., 2015;
Moniz et al., 2024). All of these studies examined different target in-
terventions rather than general PIP, which may account for variation in
findings. Alternatively, the inconsistency across studies and the fact that
it was only significant in one vignette in the current study suggests it is
not a robust finding across management of LBP.

Our findings that contextual factors, such as appointment time and
funding, were not significantly associated with treatment intention is
consistent with previous work (Alshehri et al., 2020; Bahns et al., 2021).
Although prior research suggested that age or experience might influ-
ence PIP delivery (Diaz-Fernandez et al., 2024; Hallegraeff et al., 2021),
the nature of the relationship was reported as either linear (Hallegraeff
et al., 2021) or non-linear (Diaz-Fernandez et al., 2024). In contrast, we
found no association of age or experience with PIP, suggesting this may
not be a key predictor.

In terms of physiotherapists’ training, PIP supervision, higher qual-
ifications and more hours of formal training in PIP were greater in the
Intentionpp group in the univariate analyses in one vignette only, and
none were significant in the multivariate analyses. Prior research has
had mixed results in relation to training and adherence to evidence-
based LBP management, with several studies showing significant asso-
ciations (Diaz-Fernandez et al., 2024; do Prado et al., 2022; Bahns et al.,
2021; Alshehri et al., 2020; Akindele et al., 2020) and others not
(Mikamo and Takasaki, 2021; Takasaki and Ueno, 2024; Gibbs et al.,
2021). The variation may relate to the type of post-graduate education
received (Mescouto et al., 2022). Specific training in pain improves pain
neuroscience knowledge (Beetsma et al., 2021) and predicts frequency
of delivering biopsychosocial methods, whereas higher education does
not (Diaz-Fernandez et al., 2024). In addition, specific PIP training does
not always mean it is used in practice (Stevenson et al., 2006), poten-
tially because biomedical orientation and intolerance of uncertainty
drive treatment selection (Gibbs et al., 2021; Simmonds et al., 2012)
more than biopsychosocial orientation (Gibbs et al., 2021).

4.1. Clinical implications

The results of this study may inform organisations, employers,
trainers, educational institutions and stakeholders, whose aim is to
encourage physiotherapists to deliver high quality care in the manage-
ment of LBP. The results of this study suggest that attention could be
paid to optimising physiotherapists’ knowledge of pain neuroscience
and the positive consequences of delivering PIP. Focusing on other
factors such as appointment time, funding model, or organisational
support may not improve delivery of PIP.

How to target pain neuroscience knowledge and improve physio-
therapists’ beliefs of the consequences of PIP so that change occurs is not
clear from our study. Implementation researchers advise that behaviour
change is complex. A variety of training interventions (Gervais-et al.,
2023), repeated action, and ongoing monitoring (Johnson and May
2015) may be required to facilitate long term change in health pro-
fessionals. Future research using implementation strategies that align
with behavioural change models may be required.

4.2. Future research

Future research could investigate the proportion of physiotherapists
delivering PIP in actual clinical practice through direct clinical obser-
vation and retrospective examination of physiotherapy records for evi-
dence of PIP. To understand how education and training impact
knowledge and practice, pain knowledge and intention to deliver PIP
could be examined before and after pain science education pro-
grammes/workshops. Qualitative research could be undertaken with
physiotherapists who have a high pain neuroscience knowledge score
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but do not intend to deliver PIP to determine other potential factors
associated with implementation. Finally, to evaluate potential behav-
iour change strategies, a randomised controlled trial could be under-
taken to compare actual PIP delivery between an intervention group that
receive PIP training with specific implementation strategies, feedback
and regular supervision, and a control group who receive PIP training
only.

4.3. Strengths and limitations

This study used rigorous research methods to understand the various
factors that may influence PIP, including selecting independent vari-
ables from qualitative research, using validated questionnaires, and the
use of uni- and multi-variate analyses. The purpose of the research was
concealed, and the dependent variable was validated, reducing the risk
of social desirability bias. Participant characteristics, except ethnicity,
were also similar to available statistics on the NZ physiotherapy popu-
lation (Physiotherapy Board of New Zealand; Physiotherapy New Zea-
land Remuneration Survey) meaning that the findings are likely
representative of all NZ physiotherapists.

There are also some limitations. The study was set in NZ where
physiotherapists are primary healthcare providers and work in a unique
cultural and sociopolitical context, which may limit the generalisability
of the findings internationally. Survey non-completers showed a ten-
dency to be less psychologically informed in one vignette. Therefore, it is
likely some bias occurred in the results; however, multiple imputation
was applied where possible to reduce this effect. It is also acknowledged
that there may be a risk of self-report bias. While vignettes have been
shown to have a moderate positive correlation with real life clinical
behaviour (Evans et al., 2015; Van et al., 2020), another study showed
that physiotherapists over-reported their use of psychological assess-
ment (Hallegraeff et al., 2021). It is not possible to know for certain
whether the participants answers in this study reflected their usual
clinical methods. It is also difficult for an online survey to fully capture
the nature of a real-life clinical interaction. Key aspects of PIP include
developing rapport, establishing trust and setting patient-centred goals,
which would also have psychological benefit to the recipient (Ballengee
et al., 2021), but may not have been described by participants. These
strategies help to build a therapeutic relationship which is important in
managing persistent pain (Kinney et al., 2020). Implementation of the
traditional biopsychosocial model in persistent LBP, where biological,
social and psychological factors are segregated, has been criticised as
reductionistic (Bianchi et al., 2025). Instead, the use of the
biopsychosocial-enactive model, that emphasises patient centred care,
and establishing therapeutic alliance has been suggested to be a pref-
erential focus (Bianchi et al., 2025; Arrigoni et al., 2024). Future studies
examining real-life clinical practice would help confirm the prevalence
of PIP provision. In addition, the use of KNAP to measure pain neuro-
science, a recently validated questionnaire designed in collaboration
with persistent pain clinicians, researchers, and educators (Beetsma
etal., 2020), may also have its’ limitations. Along with KNAP developers
we acknowledge that pain neuroscience knowledge is constantly
developing and the questionnaire items require regular review (Beetsma
et al., 2020). It is possible that recent or sophisticated pain neuroscience
findings may not be reflected in some KNAP questionnaire items, which
could have influenced responding for physiotherapists who are most
up-to-date with pain neuroscience. Finally, the sample size did not reach
the target of 251 participants, indicating that it may have been under-
powered. However, fewer than 11 predictors were entered in the
regression models as originally expected. Given that KNAP and beliefs
about consequences continued to be statistically significant within
sensitivity analyses, it remains likely that these factors are most
important to delivery of PIP.
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5. Conclusion

Only one third of NZ physiotherapists intend to deliver PIP, and the
factors most strongly associated with this are knowledge of pain
neuroscience and beliefs about the consequences of delivering PIP.
These findings suggest further educating physiotherapists about pain
and methods to translate this knowledge into practice may be beneficial
to enhance best practice management of chronic LBP.
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