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A B S T R A C T

Objective: Test the feasibility of conducting an individually randomised controlled trial recruiting people with
knee osteoarthritis (OA) in community pharmacies and evaluate the impacts of a novel information booklet.
Design: People with knee OA were identified by pharmacy staff using clinical criteria and randomised to receive a
novel information booklet (intervention) or the currently available written OA resource (active control). Mixed-
methods process evaluation assessed participant recruitment, retention, and experience. Participant-reported
outcome measures, assessing OA illness perceptions, OA knowledge, fear of movement, and pain when walking
at baseline and 4-weeks, were analysed using linear regression models (adjusted for baseline).
Results: Of 72 eligible people, 64 were randomised to intervention (n ¼ 33) or control (n ¼ 31). The random-
isation sequence was followed correctly and no protocol deviations identified. Mean recruitment rate was 2.7
participants per pharmacy per week. One-in-five participants had no educational qualifications and one-in-four
had not received a knee OA diagnosis prior to the trial. Three meta-themes emerged from pharmacist and
participant qualitative analysis: ‘pleased to be asked’; ‘easy process’; and ‘successful process’. Three participants
were lost to follow-up. At 4 weeks, intervention arm Knee Osteoarthritis Knowledge Scale scores improved (mean
difference ¼ 3.6, 95%CI 0.7 to 6.5). Brief Illness Perceptions Questionnaire scores were similar between groups
(mean difference 0.4, 95%CI -3.7 to 4.5).
Conclusion: It is feasible to conduct an individually randomised trial in community pharmacy, a potentially
effective setting to initiate accessible OA care. A novel information booklet improved OA knowledge, but is
unlikely to affect illness perceptions on its own.
1. Introduction

Core recommended treatments for knee osteoarthritis (OA) are
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education, structured land-based exercise, and weight loss for people
who are overweight [1–4]. Providing these relatively low-cost but
high-value treatments early in the disease course could considerably
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reduce the impact of knee OA [5–9]. Effectively delivering these in-
terventions in accessible and equitable ways remains a challenge for
health systems, with barriers identified at consumer, clinician, health
service and health system levels [10,11].

People with OA report that reliable information about OA is hard to
find [12–14]. Beliefs that OA is an inevitable age-related condition that
can only be treated with medication and/or joint replacement result in
OA often not being identified or managed during early- and mid-stage
disease, when much of the knee OA morbidity burden accrues [15,16].

There is little evidence available to inform the selection of educa-
tional resources to improve OA knowledge or health outcomes. De
Rezende et al. [17] found small short-term improvements in pain and
function for people who attended face-to-face multi-disciplinary educa-
tional classes compared to receiving video recordings and printed sum-
maries of these classes, however, these improvements were not sustained
at one-year. Losina et al. [18] found a personalized OA risk calculator
may increase the willingness of young adults who do not have OA to
change exercise behaviours more than receiving general OA risk infor-
mation. Furthermore, until recently, there have been no appropriate tools
to measure knowledge about OA. The development of the Knee Osteo-
arthritis Knowledge Scale (KOAKS) has enabled this important construct
to be measured [19].

We have developed a novel evidence-based OA information resource
(booklet and website) that aims to target and modify common unhelpful
beliefs about knee OA. This co-designed resource was positively evalu-
ated by key stakeholders including people with knee OA, health pro-
fessionals and arthritis advocates [20]. This resource will form part of a
complex knee OA intervention to be delivered through community
pharmacy (Care for Osteoarthritis through Pharmacy Education and
Referral [COPER]).

Pharmacists are trusted and accessible community-based health
professionals [21,22]. Community pharmacies are a largely unexplored
opportunity to identify OA and initiate effective care [23,24]. A previous
trial in Canada found that identifying people with knee OA through
community pharmacy and providing multi-disciplinary care was effec-
tive and cost-effective [25,26]. We plan to test the COPER intervention
through a large-scale randomised controlled trial (RCT) based in com-
munity pharmacies.

The aim of this study was to assess the feasibility of conducting an
individually randomised RCT recruiting people with knee OA in a com-
munity pharmacy setting, and to evaluate the likely impact of the novel
information booklet on OA illness beliefs, knowledge, fear of movement,
and pain compared to the currently available written OA resource.

2. Method

This feasibility trial was registered with the Australian New Zealand
Clinical Trial Registry (ACTRN12620000020987). It is reported as per
the Consolidated Standards of Reporting Trials (CONSORT) guidelines
(Supplementary 1). Intervention and control conditions are described
according to the Template for Intervention Description and Replication
(TIDieR) guidelines (Supplementary 2 and 3).

Study design. We conducted an RCT in community pharmacies.
Mixed-methods process evaluation assessed fidelity of randomisation and
intervention delivery, and explored perceptions of trial processes.

Patient and public involvement. People with lived experience of
knee OA contributed to the development and refinement of the novel
information resource, through participation in qualitative interviews that
informed the initial design and focus groups that further developed this
material [15,20]. Stakeholder consultation with the Canterbury Com-
munity Pharmacist Group informed the trial design, pharmacist training,
liaison with participating pharmacists, data collection, and dissemination
of findings. A person with lived experience of knee OA (JC) contributed
to study design, study management, carrying out the research, and
dissemination of findings as part of the research team. JC was paid for
their time.
2

Participants. People with knee OA were recruited from six commu-
nity pharmacies in Christchurch, New Zealand. These pharmacies were
purposively chosen to represent diverse socioeconomic and ethnic com-
munities, and a range of pharmacy business models (e.g., mall-based,
medical centre based, suburban). Twelve pharmacists (two per phar-
macy) took part in the study.

Potentially eligible pharmacy customers self-identified as having
knee pain by approaching pharmacy staff after seeing publicity material
in the pharmacy (posters, shelf labels, bag stickers, booklet stands), or
were identified by pharmacy staff after making product enquiries (such
as seeking joint health supplements or over-the-counter pain relief) or
receiving prescriptions that may have been for knee OA (such as anal-
gesia or anti-inflammatories). Potentially eligible participants were
screened by pharmacists using a written form. Participants were eligible
if they were 18 years of age or over, had knee pain, and had knee OA.

Knee OA was diagnosed by one of two methods:

1. Self-reported (by participant) as diagnosed by a specified health
professional (e.g. general practitioner)

2. Fulfilled National Institute for Health and Care Excellence (NICE)
knee OA diagnostic criteria [4] assessed by questionnaire:
a. 45 years of age or older
b. Activity-related knee pain of any duration
c. No signs of other (non-OA) explanations for knee pain:
i. Acute knee injury in the last 6 months
ii. Stiffness in the morning that takes longer than 30 min to ease
iii. Knee is hot and swollen or rapidly deteriorating
Customers were excluded if they had received any type of knee sur-
gery within the last 12 months, had received a joint replacement in either
knee at any time, or were unable to read and write in English.

All participants gave written informed consent to participate in the
RCT, with optional additional consent for an invitation to take part in a
brief audio-recorded and transcribed telephone interview as part of the
qualitative process evaluation. The trial was approved by the New Zea-
land Health and Disability Ethics Committee (19/NTA/146).

Randomisation and blinding. An independent statistician at a
central administration site created a computer-generated randomisation
schedule, stratified by pharmacy with random block sizes (2–4 alloca-
tions per block), with 1:1 allocation to either the intervention or control
arm. Allocation was conducted by using sealed envelopes (opaque,
identical size and appearance) containing either the intervention or the
control information, which were ordered according to the randomisation
schedule. Study identifiers on each envelope had no reference to group
allocation. Each pharmacy was provided with a pre-ordered set of en-
velopes, and pharmacists gave these envelopes to participants in the
order in which they presented.

Pharmacists were blinded to group allocation. They broadly knew
that each package contained one of two types of written information
about OA, but were not aware of the content of either type of informa-
tion. Participants were blinded to information received by the other
group, and were not told whether they had the newly developed or
existing information. Participants did not open their envelopes until after
they had left the pharmacy. Participants were asked not to share any of
the information they received with the pharmacist, researchers, or
anyone who had knee pain and might take part in the study. The research
fellow who entered study data and the trial statistician who cleaned and
analysed the study data were both blinded to group allocation.

Procedures. Pharmacists were trained in study procedures
(screening and recruitment, consent, baseline data collection, and
adhering to randomisation) through a 2-h face-to-face group training that
was facilitated by BD and LV. Following training, pharmacists had
ongoing access to a study manual to ensure standardised delivery of the
study protocols across pharmacies.

During participant recruitment, pharmacists administered screening
questionnaires and obtained written consent. After the participant had
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self-completed the paper baseline questionnaire, the pharmacist checked
for data completeness and then handed the participant an envelope
containing either the intervention or the control information, with in-
structions to open the envelope after leaving the pharmacy. Pharmacists
answered questions about the study, but did not provide further infor-
mation about OA.

Participants received a 4-week follow-up survey online or by post or
telephone (according to participant preference). Non-responders to the 4-
week survey were followed-up by email, telephone or text message.

Some participants were invited to take part in telephone interviews
after submission of their 4-week survey. Pharmacists took part in focus
groups. Examples of questions related to the fidelity assessment in the
interview schedules are found in Supplementary 4.

Intervention participants received a novel information booklet to
take home, supported by an accompanying website (www.freefromknee
pain.org) with further information, patient-experience quotations, video
explanations, and links to resources. No further advice or information on
OA was given. The brightly coloured, co-designed 20-page booklet con-
sists of evidence-based messages integrated with consumer voices. It
aims to: 1) shift focus away from inaccurate and unhelpful aetiologic
models of inevitable progressive joint damage caused by age and by wear
and tear; 2) address myths about knee OA; and 3) empower effective self-
care and self-management to support living well with knee OA (Table 1).
The booklet was developed by an interdisciplinary research team in
collaboration with Arthritis New Zealand. The process involved 1:1 face-
to-face interviews with people who have knee OA [15], followed by
development of draft information resources and pilot testing of the re-
sources in stakeholder focus groups [20]. Stakeholders were people who
have knee OA, Arthritis New Zealand educators and corporate staff,
general practitioners, and primary health care nurses. Participants were
very positive about the draft resources but also made suggestions for
improvement that were integrated into the final resources.
Table 1
Intervention and control characteristics.

Intervention (novel booklet) Control (PSNZ Fact Card)

Topics
covered

1. Understand knee OA
� Explains knee OA and pain

from biopsychosocial
perspective

� Explains the ability to
positively influence
symptoms

� Addresses common
questions/concerns

� Reframes myths about OA
2. Live well with knee OA

� Encourages and provides
tips for movement and
safely increasing physical
activity levels

� Discusses eating, drinking
and sleeping for health

3. Support for knee OA
� Discusses other

management options
including medication,
natural remedies, joint
replacement

� Directs toward support
from different clinical
disciplines, national and
community organisations,
and online resources

1. Gives a biomechanical
explanation
� OA is breakdown of cartilage

and failure of tendons and
ligaments caused by wear
and tear on the joints

2. Lists symptoms
3. Advises about treatment

options for arthritis, including
medicines, alternative
treatments, and self-care
� Self-care recommendations

include exercise and weight
loss, rest and protecting the
joints

4. Provides Arthritis New Zealand
contact details for support

Website http://www.freefromknee
pain.org

No supporting information

Resource
URL

http://www.freefro
mkneepain.org/resources/print

Not available online

Abbreviations: PSNZ, Pharmaceutical Society of New Zealand; OA,
osteoarthritis.
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Control participants received the Pharmaceutical Society of New
Zealand (PSNZ) Arthritis Fact Card to take home. No further advice or
information on OA was given. The double-sided self-care sheet provides
OA education using traditional biomedical models and management
advice consistent with OA guidelines (Table 1). This free resource is
available only in print version within pharmacies (not available to con-
sumers online). It was chosen as the comparator because it is the infor-
mation currently available in New Zealand community pharmacy outside
of the study. This is in contrast to ‘usual care’, which would typically be
no provision of written resources, as knee OA generally goes
unrecognised.

Feasibility assessment. Key feasibility variables were assessed by
recording recruitment rates, participant characteristics (including
ethnicity, educational attainment, duration of knee pain, and being
diagnosed with OA as part of the study), data completeness, random-
isation adherence and contamination, follow-up rates, and participant
perceptions. Fidelity to the randomisation sequence was assessed by
cross-referencing the recorded date and time of recruitment with study
code allocation to check whether information packs were distributed in
the order dictated by the randomisation sequence. A member of the
research team who has OA (JC) also visited pharmacies unannounced as
a ‘Secret Shopper’ to report on their experiences of recruitment and ob-
servations of fidelity to randomisation and blinding processes from the
perspective of being a customer with knee OA; pharmacies were not
aware when and if this would happen.

Following completion of recruitment, pharmacists took part in face-
to-face focus groups. Following 4-week data collection, a sub-set of
participants took part in 1:1 telephone interviews. A member of the
research team, who was not involved in data collection or analysis, had
access to the randomisation schedule and selected participants for in-
terviews, ensuring equal balance between both arms of study. To ensure
diversity of views, the interview participants were purposively selected
according to recruitment site (per pharmacy), age (<50 years/>50
years), ethnicity (M�aori/non-M�aori), duration of knee pain (<2 years/>2
years), prior OA diagnosis (yes/no), and how they found out about the
study. Interviews and focus groups were conducted by an experienced
qualitative researcher or M�aori pharmacist who were both blind to
participant group allocation. Semi-structured interview guides were used
to explore perceptions of the trial processes such as recruitment, data
collection, blinding and randomisation procedures (Supplementary 4).
Audio-recorders were used to enable verbatim transcription, and field
notes were kept.

Participant reported outcome measures. Illness perceptions, OA
knowledge, fear of movement and pain while walking were measured at
baseline and 4-weeks (considered sufficient to assess participant follow-
up rates and belief changes). Illness perceptions were measured with the
Brief Illness Perceptions Questionnaire (B-IPQ) [27]. The B-IPQ consists
of eight items scored on a Likert scale from 0 to 10 and one open-ended
causal question. Higher scores reflect a more threatening view of the
illness. The B-IPQ was selected because illness perceptions are associated
with disability due to OA [28]. Knowledge was measured with the
KOAKS [19]. The KOAKS was originally developed with 15-items and
reduced to 11-items following Rasch analysis to create a unidimensional
scale with acceptable internal consistency (Cronbach's alpha 0.74). Each
item is scored on a scale of 1–5, with total scores ranging from 11 to 55;
higher scores reflect greater knowledge about OA. Fear of movement was
measured with the 6-item Brief Fear of Movement Scale for Osteoarthritis
(FOMOA) [29]. Each item is scored on a scale of 1–4, with total scores
ranging from 6 to 24; higher scores indicate greater fear of movement.
Average knee pain when walking over the last week was measured with
an 11-point ordinal numeric pain rating scale (NPRS) [30].

There was active surveillance of potential harms. Participants re-
ported all unexpected or serious health events in the 4-week follow-up
survey, using an Adverse Event Reporting Form adapted from the
World Health Organization template (Supplementary 5). Pharmacists
and participants’ general practitioners were also asked to communicate

http://www.freefromkneepain.org
http://www.freefromkneepain.org
http://www.freefromkneepain.org
http://www.freefromkneepain.org
http://www.freefromkneepain.org/resources/print
http://www.freefromkneepain.org/resources/print


Fig. 1. Trial profile.

Table 2
Baseline characteristics.

Characteristics Control arm (PSNZ Fact
Card) n ¼ 31
Frequency (%) or mean
(SD)

Intervention arm (novel
booklet) n ¼ 33
Frequency (%) or mean (SD)

Age (yrs) 67.1 (8.5) 64.1 (12.1)
Gender
Female 19 (61) 21 (64)
Male 12 (39) 12 (36)
Ethnicitya

NZ European 24 (77) 29 (88)
M�aorib 5 (16) 4 (12)
Pacific 0 (0) 0 (0)
Asian 1 (3) 0 (0)
Other 1 (3) 0 (0)
Education qualificationc

Nil 7 (23) 5 (17)
High school 9 (29) 9 (30)
Diploma or technical
institute

10 (32) 13 (43)

University degree/
postgraduate

5 (16) 3 (10)

Work Status
Not working 24 (77) 16 (48)
1–20 h 2 (6) 2 (6)
21–30 h 0 (0) 3 (9)
31þ h 5 (16) 12 (36)
Duration of knee pain
(yrs)

10.4 (13.5) 7.9 (8.3)

No previous diagnosis 8 (25) 8 (24)
B-IPQ 49.7 (10.0) 49.5 (9.0)
KOAKS 33.2 (5.4) 33.6 (5.7)
FOMOA 15.0 (5.5) 15.0 (3.7)
NPRS 5.6 (2.5) 6.0 (2.2)

Abbreviations: PSNZ, Pharmaceutical Society of New Zealand; SD, standard
deviation B-IPQ, Brief Illness Perceptions Questionnaire, scores range from 0 to
80, higher scores reflecting a more threatening view of the illness; KOAKS, Knee
Osteoarthritis Knowledge Scale, scores range from 11 to 55, higher scores indi-
cate greater knowledge about osteoarthritis; FOMOA, Fear of Movement for
Osteoarthritis, scores range from 6 to 24, higher scores indicate greater fear of
movement; NPRS, Numeric Pain Rating Scale while walking, scores range from
0 (no pain) to 10 (worst pain imaginable).

a Participants could select more than one option.
b M�aori are the indigenous people of New Zealand.
c Two participants did not provide these data.
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any potential harms. An academic general practitioner was appointed to
review Adverse Event reports. No data monitoring committee was
appointed given the low risk of harm.

All data were entered and managed using Research Electronic Data
Capture (REDCap) [31], hosted at the University of Otago. Qualitative
process evaluation data were managed using NVivo 12 software (QSR
International Pty Ltd).

Analysis. The recruitment target of 12 participants per pharmacy (72
in total) was primarily designed to enable adequate testing of study
processes, but also gave reasonable estimation precision for belief
change. A total sample of n ¼ 56 completing participants (28 per arm,
assuming 80% participant retention) was �a priori considered to provide
80% power (two-tailed α of 0.05) to detect an 8-point between-group
difference at 4 weeks on the B-IPQ (assuming SD of 10.5), representing
a 20% improvement on the baseline score [32].

Analyses were conducted on an intention-to-treat basis, with all
participants analysed in the group to which they were assigned.
Continuous outcomes (B-IPQ, KOAKS, FOMOA, NPRS) were analysed
using linear regression models, adjusted for baseline level of that
outcome (e.g. baseline B-IPQ included as a covariate for analysis of
follow-up B-IPQ) along with important baseline covariates (age, gender
and duration of knee pain). Individuals lost to follow-up were excluded
from analysis; individuals who were missing a specific measure(s) at
follow-up were excluded from those analyses. Analysis was conducted in
R 4.0 (R Institute, Vienna, Austria). Outcomes data are presented as mean
estimates with 95% confidence intervals (95%CI).

Qualitative process evaluation data were analysed using Thematic
Analysis [33]. Pharmacist focus groups and participant interviews were
analysed separately. Analysis was inductive and iterative. Initial tran-
script coding was undertaken independently by MB on a line-by-line
basis, using ‘open coding’ to allow multiple codes to be applied to sin-
gle segments of data. MB and BD subsequently discussed and agreed on
codes and categories within each transcript. The relationships between
and within categories emerging from this process were explored with
increasingly higher levels of conceptualisation. Negative case analysis
was used to broaden understanding. Theme commonalities and di-
vergences across the two independently analysed datasets (participants
and pharmacists) were compared to produce meta-themes. A summary
document was discussed with the wider research team.

3. Results

Participants. Of 72 people assessed for eligibility between February
and July 2020, 64 participants were enrolled and randomised to the
intervention (n ¼ 33) or control (n ¼ 31) (see trial profile in Fig. 1). The
mean recruitment rate was 2.7 participants per pharmacy per week. All
follow-up survey data were collected by August 30, 2020. Sufficient data
were available to include 95% of participants (n ¼ 61) in participant-
reported outcome measure analysis. Three participants were lost to
follow-up: one participant in the intervention group was not sent a 4-
week follow-up survey because delivery of their baseline data was
delayed due to Coronavirus disease 2019 (COVID-19) lockdown re-
strictions; two participants in the control group did not respond to follow-
up invitations.

Baseline demographic and clinical characteristics. Participant
baseline characteristics were reasonably balanced between groups
(Table 2). The intervention group were slightly older (mean (Standard
Deviation; SD) 67.1 (8.5) years versus 64.1 (12.1) years) and therefore
more likely to be not working (77% versus 48%), and had longer dura-
tion of knee pain (mean þ - SD 10.4 (13.5) years versus 7.9 (8.3) years).
The proportion of NZ M�aori participants (14%) exceeded their propor-
tion in the Canterbury population (9.8%) [34]. One-in-five participants
had no educational qualifications. A quarter of participants had not
received a knee OA diagnosis prior to the trial. B-IPQ, KOAKS, FOMOA
and NPRS scores were similar in both groups at baseline.

Fidelity assessment. Recruitment targets were achieved by most
4

pharmacies. Cross-referencing of the sequence of envelope distribution
with the recorded date and time of recruitment showed that the ran-
domisation sequence was followed correctly. The ‘Secret Shopper’ did



Table 3
Qualitative meta-themes from pharmacists and participants with knee
osteoarthritis.

Theme Sub-theme Description

Pleased to be
asked

Taking an interest � Pharmacists enjoyed being part of the
study because it utilised their broader
skill set.

� Pharmacists appreciated recognition of
their wider ability to contribute to
primary health care delivery.

� Pharmacists found it meaningful to
educate rather than sell products or fill
prescriptions.

� Pharmacists perceived that participants
seemed happy to be given any
information about OA but that not all
customers were willing to engage.

� Participants like being offered
something to help with knee pain.

� Participants took part because they
wanted to contribute to the study; the
$20 voucher incentive was appreciated
but not the driver.

Build relationships � Pharmacists thought that this helped
build customer rapport and
relationships. Many knew their
customers well and felt that pharmacy is
a good place to offer this health service.

Easy process Simple to follow � Pharmacists' felt that the training
prepared them well. They found
screening, recruitment and data
checking processes simple to implement
and documentation easy to manage.
Pharmacists suggested prompts for
talking to participants and ways in
which recruitment processes could be
further clarified.

� Participants found recruitment booklet
(screening questions, study information
and consent, and baseline
questionnaire) layout and questions easy
to follow; 4-week follow-up survey
layout was easy because it felt familiar.

Acceptable time
commitment

� Pharmacists said it was usually easy to
fit the time it took to explain and screen
participants into their workload. They
suggested payment for this time would
improve sustainability.

� Pharmacists usually explained the
process and left participants to complete
questions, asking participants to wait
until they were free when needed.
Pharmacists rarely needed to answer
questions.

� Pharmacists occasionally required
additional time to follow-up people who
expressed interest but took the recruit-
ment booklet home to complete.

� Participants thought that the time
requirement was good (not too little, not
too much). A few took recruitment
booklet away to allow more time to
complete.

Successful
process

Recruitment � Recruitment was predominantly driven
by signage, and sometimes by shop staff
mentioning the study to customers who
were purchasing over-the-counter prod-
ucts (such as knee braces or pain relief
gel) or pharmacists mentioning the
study to customers who were filling
prescriptions.

� Recruitment targets were achieved by
most pharmacies, with pharmacists
noting that school holidays and COVID-
19 alert levels affected weekly rates.

(continued on next page)
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not identify any protocol deviations.
Pharmacists (n¼ 11) participated in one of two focus groups (average

duration 59 min). Twelve consumer participants were invited and
participated (no participants declined) in telephone interviews (average
duration 22 min, range 15–35 min). Three meta-themes emerged from
pharmacist and participant qualitative analysis: ‘pleased to be asked’;
‘easy process’; ‘successful process’. An additional theme (‘occasional
challenges’) emerged from the pharmacist focus groups. Themes and sub-
themes are summarised in Table 3.

Participant reported outcome measures. Changes in participant
outcomes are shown in Table 4 and Fig. 2. The novel booklet did not
reduce B-IPQ scores compared to the control information at 4 weeks
(mean difference 0.4, 95%CI -3.7 to 4.5; higher scores in the intervention
arm) nor walking NPRS scores (mean difference 0.3, 95%CI -0.9 to 1.5;
higher scores in the intervention arm).

The KOAKS scores for those who received the novel booklet improved
compared to those who received the control information (mean differ-
ence ¼ 3.6, 95%CI 0.7 to 6.5; higher scores in the intervention arm).

There was a trend toward reduction of FOMOA scores for those who
received the novel booklet (mean difference �1.7, 95%CI -3.7 to 0.2;
lower scores in the intervention arm) but the 95%CI crossed zero and is
potentially consistent with no real difference between the two arms.

Potential harms. There were no reports of any adverse events or
incidents during the trial from participants, their general practitioners or
pharmacists.

4. Discussion

This trial demonstrated that it is feasible to conduct a trial that
individually randomises participants with knee OA in a community
pharmacy setting. This setting enabled identification of people with
previously undiagnosed knee OA, alongside recruiting participants who
are often under-represented in health research [35] and have inequitable
OA health outcomes [36]. These findings highlight the feasibility for a
definitive RCT and the potential of community pharmacy and community
pharmacists to initiate accessible and equitable OA care.

This trial provided evidence that a novel information booklet deliv-
ered by a pharmacist improved the knowledge of people who have knee
OA more than an existing biomedical arthritis information resource. The
trial also gave some evidence for reduced fear of movement for those who
received the novel booklet, however, the confidence interval included
the potential for a strong effect or no difference. The improvement in
knowledge for those who received the novel information booklet is
consistent with our previous qualitative study in which people with knee
OA reported radical changes in their understanding of OA after reading
the novel booklet [20]. While educational interventions for knee OA have
not previously been found to be cost-effective [9], education is a process
fundamental to behaviour change [37,38]. The novel information tested
in this trial may prepare people to effectively engage in cost-effective and
clinically-effective care. Public health initiatives that can be delivered at
scale with minimal direct cost to engage, empower, and educate com-
munities are a fundamental action needed to address the rising burden of
knee OA [11].

Results were indeterminate in relation to effect on illness perceptions
and pain, with wide confidence intervals for effects. However, the range
of potential changes from these confidence intervals did not include
clinically meaningful differences, and so these seem unlikely to have
promise as outcomes that could be modified by this intervention.
Improving knowledge alone may be insufficient to change illness per-
ceptions without aligned individualised therapy and experiential
learning. It is not surprising that pain while walking did not change,
given the brief follow-up duration of the trial combined with the
encouragement in the booklet to exercise despite pain. In our previous
study, many people with knee OA reported an intention to increase their
physical activity after reading the novel booklet and gaining new
knowledge or reinforcing existing helpful beliefs [20].
5



Table 3 (continued )

Theme Sub-theme Description

� Recruitment required pharmacist time,
as it was better when the pharmacist was
actively involved in the process.

Randomisation � Pharmacists found randomisation
processes easy to follow. All said they
did not try to guess allocation because
they knew the importance of fidelity.

� Participants said they did not try to
guess which group they were in, some
because they were asked not to and
many because they did not realise/
remember there were two groups.

Blinding � Pharmacists told participants to open
envelopes outside of the pharmacy and
not tell them the contents. Participants
adhered to this.

� Participants said they adhered to the
blinding process because they were
asked to. Most did not discuss the
information because they do not
generally talk about their OA with
others.

� Two participants recruited from the
same household reported discussing
their OA information with each other
[contamination did not occur as they
were both randomised to the same arm].

Occasional
challenges

Discomfort � Some pharmacists expressed discomfort
at not knowing the actual content of the
intervention and control.

� Some pharmacists felt bad about not
reaching their recruitment target.

Competition � Pharmacists noted competition for space
meant large signage or shelf labels were
not always used.

Abbreviations: OA, osteoarthritis; COVID-19, Coronavirus disease 2019.

Table 4
Mean change scores from baseline at 4-weeks.

Characteristica Control (PSNZ Fact
Card) (95% CI)

Intervention (novel
booklet) (95% CI)

Mean difference
(95% CI)

B-IPQ �3.2 (�6.1 to
�0.2)

�2.7 (�5.5 to 0.1) 0.4 (�3.7 to 4.5)

KOAKS 2.3 (0.2–4.4) 5.9 (4.0–7.8) 3.6 (0.7–6.5)
FOMOA �0.5 (�2.0 to 0.9) �2.3 (�3.6 to �1.0) �1.7 (�3.7 to

0.2)
NPRS �0.5 (�1.4 to 0.3) �0.2 (�1.1 to 0.6) 0.3 (�0.9 to 1.5)

Abbreviations: PSNZ, Pharmaceutical Society of New Zealand; CI, confidence
interval; B-IPQ, Brief Illness Perceptions Questionnaire, scores range from 0 to
80, higher scores reflecting a more threatening view of the illness; KOAKS, Knee
Osteoarthritis Knowledge Scale, scores range from 11 to 55, higher scores indi-
cate greater knowledge about osteoarthritis; FOMOA, Fear of Movement for
Osteoarthritis, scores range from 6 to 24, higher scores indicate greater fear of
movement; NPRS, Numeric Pain Rating Scale, scores range from 0 (no pain) to 10
(worst pain imaginable).

a Adjusted for baseline score, Age, Gender, Duration of knee pain.
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Strengths and limitations. This trial was designed to test the
feasibility of conducting a planned large-scale RCT of a complex inter-
vention in a community pharmacy setting. As such, it did not aim to
investigate impacts on health outcomes; nor was it anticipated that
health outcomes would change through an educational intervention
alone. Notwithstanding this, the trial provided meaningful evidence in
relation to key processes integral to influencing health outcomes. It
showed that it is feasible to individually randomise participants in
community pharmacy, rather than a cluster randomised trial design [25].
To our knowledge, this is the first study to compare two types of written
OA information.

The trial used a rigorous methodology with blinding of all
6

participants, pharmacists, researchers involved with data collection, and
analysts. There were high rates of conversion from screening to enrol-
ment (64/72 recruited; 89%), suggesting that the findings will be
applicable to those in the target population of people with knee pain due
to OA who visit the pharmacy. Randomisation using opaque envelopes
may generally be considered inferior to a centralised randomisation
service, however, this was much simpler to implement in a community
pharmacy setting and less prone to error in delivering material to par-
ticipants. Pharmacists were unaware of the differences between the two
information resources and multiple approaches to fidelity checking did
not identify any attempt to bypass the randomisation sequence. The
choice of control allowed for comparisons between two written re-
sources, with the control group receiving the currently available resource
from outside of the study, rather than comparing to ‘usual care’ of
receiving no information at all. No negative or nocebo effects of the
control information were observed, indicating that this functioned
effectively as a comparator. Although the initial recruitment target was
not quite met, excellent follow-up rates (97% in the novel information
arm and 94% in the control arm) enabled the planned number of par-
ticipants to be entered in analyses (number of followed-up respondents).
The exclusion of three participants (due to loss-to-follow-up) means the
analysis does not meet the strictest definition of intention-to-treat anal-
ysis [39]: a full RCT with a focus on clinical outcome measurement could
address this with more sophisticated methods (which make their own
assumptions), but given the small amount of missing data we believe the
analysis outcomes from this study will be unbiased.

The study had an indeterminate answer to the question of whether
the novel information reduced fear of movement, with a confidence in-
terval that included potentially useful effects, and which may have been
more clear-cut with a larger sample size. This is important to explore in
future full-scale trials given the relationship between fear of movement
and disability [40,41].

Finally, the key aim of the information booklet was to improve OA
knowledge, but no validated psychometrically robust tools existed to test
OA knowledge. The KOAKS is a new scale and this is the first study to
report its use as an outcome measure [19]. There are no available data to
indicate whether a mean difference of 3.6 points is clinically important
on a scale range of 11–55.

5. Conclusion

It is feasible to conduct a trial that individually randomises partici-
pants with knee OA in a community pharmacy setting. This trial dem-
onstrates that a co-designed information resource delivered by a
pharmacist can improve core OA knowledge and may reduce fear of
movement. Identifying people with knee OA through community phar-
macy may enable care to be provided in early-to mid-stages of the OA
disease course and to people whom traditionally have unequal access to
care.
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