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Objective. Fordescribavhich behavio change techniques (BCT®) promote adherence to
exercisehave been experienced by people with kosteoarthritis (OApr used by physical
therapistsand to describe patient- and physical thergmésteived effectiveness of a ggn
of BCTs derived from behawial theory.
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Methods. Two versions of a customtesigned survey were administerediustraliaand

New Zealangdone completed by adults with symptomatic knee OA and the second by
physical therapists who had treated people with knee OA in the past 6 months. Survey
guestionsascertainethe frequency of receivingrescribingexercise for knee OABCTs
receivedusedtargeting adherence to exergiaadperceivedeffectivenes®f 36 BCTs to
improveadherence tprescribed exercise.

Results. A ‘total' 0f230 people with knee OA and 143 physical therapists completed the
survey. Education about the benefits of exercias the mostommonlyreceivedéised
technique by both groups. People with knee OA rtteerceived effectivenessaif BCTs
significantly lower than the physictilerapists (mean difference 1.9 [95% confidence interval
1.8-2.0]). Whenranked by groopean agreement sco@BCTswereamong the top for

both groups: development of specific goals related to knee pain and function; and review,
supervisionand correction of exercise technique at subsequent treatment sessions
Conclusion._Goalsettingtechniqueselated to outcomesere considered to be effective by
both respondent groups, and testing of interventions incorporating these stratagokbelao
research priority:

<</abs>>

<<hd1>3NTRODUCTION

Knee ateoarthritis (OA) is @ommon and disabling problem ifder adults, typically
resultingin_pain, reduced physical functicemd decreased quality of lif&). There is no cer
for knee OA, and management focuses on minimizing pain andinipigfunction (2,3).
Exercise isconsidered the cornerstone of sargicalmanagement of knee OA, supported by
high-quality evidencef effectiveness foincreasing function and decreasing pain (4).
Despite exercise providingimediate and shoterm clinically worthwhilebenefits (4,5),
adherence to.exercisleclinessignificantly over timg5—7).This declineis problematicas
adherencéas been identified aspredictor othelongterm effectiveness of exercise
therapy, beth=during and aftesupervisedreatmet period (4,8). Consequently,
recommendations faxercisemanagement of knee OA propose that interventions to improve

and maintain‘adherente exercisare required4,9).

<<significance&innovations>>
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SIGNIFICANCE & INNOVATIONS
e This study identifiech mismatch between the behavior change techniques experienced by
people with kne®steoarthritisQA) and used by physical therapists, and those percgived
to be most likely to be effectivte increase exercise adherence.
e There"was considerable ambivalence among people with knee OA about theapotenti
effectiveness of all behaviehange techniques to ingwe their adherence to exercise.
e People with knee OA and physical therapists considered goal setting related fmakne
and function to be effective at increasing exercise adherence, but these techniques are yet

to be specifically ealuated in a randomed trial.

Ongoing aherence to exercisdtenrequireschanges in behavipthus strategies
aimed & promoting positive patient behavsowith respect to exercise participation are
warranted Ferinterventions teffectively facilitate behaviochangethe use of theoretical
rationale isiimperate when designing intervention components (B&havior change
techniques(BCTs) atbeorybased method®r changing 1 or more psydogical
determinants ‘of‘behavior (1Mheseinclude but are not limited taechniques such as goal
setting, ‘action planning, and use of graded taSksen that the barriers and facilitators to
exercise participation in people WiOA areusuallymultifactorial (12), interventions aiming
to increase adherence to exer@fien need to be complex, consisting of mudtipl

components and multiple BCTs.

Various interventions aiming to improve adherence to exeneige beenested for their
effectivenesssamongeople with chronic musculoskeletal problefisesehave included
BCTssuch asducation, goal setting, supervision of exercises, and the udé-ofesstoring
techniguesssuch as an exercise d{aB). Qur recensystematic reviewf interventions to

increase adherence to therapeutic exercise in older adults with low back pain and/or hip/knee
OA included"9 randomized controlled trials (1¥eta-analysis provided moderate quality
evidencesthat booster sessions with a physiotherapist can assist people with [@Q#koee

better adhere tastherapeutic exercise, and individual high-quality trialglpremerging

evidence to support the use of mational strategies and beharabgraded exercise to

improve adherence to exercisethese population&,15,16).
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Optimal managemermif knee OA, including exercise prescription, should be guided by the
principles of patiententered care. Patieoénteed care can be defined ggdviding care

that is respectful of, and responsive to, individual patient preferences, needsuasd val
ensuring that patient vads guide all clinial decisions’(17). This approach aims to empower
patients to take“personal responsibility for their treatment through shared decsdiog

and sekmanagemen(tl8). Physicatherapists have an important role in assisting people to
manage their knee OA through designing and supervising exercise programs (19). In order
for anintervention to be successiulclinical practiceit requires patient participatiofo

date, no studies have explored whBfBTsaimed at increasing adhererogrescribed
exercise ar¢ghought to be most effective by people with knee OA, or by physieghpists
who treat this‘group. Given thienited researclevidence for interventions to promote
adherencé¢o exerciseinformation about which BCTs people with knee OA and physical

therapiss think will be effectivas of value tadirectfuture research and clinical practice.

The objecties of this study were to descridich BCTs are most commonly experienced

by people with.knee OA when they are prescribed exercise by health professiodals,

which are most.commonlysedby physical therapists, amo describgatient and physical
therapistperceived effectiveness of a range of BCTs to increase and maintain adherence to
prescribed exercise for people with knee OA.

<<hd1>>MATERIALSAND METHODS

<<hd3>>study design and participants. A descriptive, crossectional survey was

undertaken online iAustralia and New Zealan&thicalapproval was granted by the School
of Health Sciences Human Ethics Advisory Group, University of Melbourne (Ethics
Application, 1443403)People witha selfreported clinicatliagnosis of knee OA, and

physical therapists who treat people with knee @érerecruited between January 2015 and
May 2015rParticipantsere recruited by advertisements on the Centre for Health, Exercise
andSports:Medicine websitesing Department of Physiotherapy contats, andon social
media (FaeebookBocial media advertisements were shown to users across all of Australia
and New Zealand. Participation was voluntary and informed consangiven by

completion of the survey.lAindividual responses were anonymous.

Adults age$50 years whavere abldo read and understand Englehd whofulfilled the
American College of Rheumatology clinicdassification criteria foknee OA (20were
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eligible tocomplete the patient surve§pecifically,4 screening questions were used to

determine eligibility:Are you 50 years of age oldef? Have you had pain in or around one

or both knees on most days of the past month? Do you have knee stiffness in the morning that
lags for less than 30 minutes? Do you have crackling, crunching, or grating noises within the
knee whenwyoumove iRarticipants were required to respond positively td gllestions to

be eligible‘angrogress to the surveQuaified physicaltherapists wha@answered positively

to 2questions were eligle to complete the survegre you registered to practice as a
physiotherapist in Australiandbr New Zealan@In the past 6 months have you treated one

or more patients agéd years or olderyith knee OA?

To maximizeresponse rate amdinimize partial survey completigmparticipantsvho
completed the Survey were erédrin alottery to win a electronidablet Previous reviews
have found the use of nmonetary incentives significantly increaskee responseateand
rate ofquestionnaire completior21). All participants were informed of the chance to win
prior totaking part in the survey. Participants provided contact details for the lottery by
completing.a.separate online form upon finishing the survey. Toegact details were not

linked to anindividual's survey responses.

<<hd3>>8urveyinstrument. Two versions of the suey wereimplemented1 versiorfor
peoplewith knee OA(see Supplementary Appendix A, available onAttéritis Care &
Research web site at http://onlinelibrary.wiley.com/doi/10.1002/acr.23297/abstnagdt)ree
otherfor physicaltherapist{see Supplementary Appendix B, available at
http://onlinelibrary.wiley.com/doi/10.1002/acr.23297/abstract). TUstardesigned survey
wereadministered online using SurveyGizmo software (www.SurveyGizmo.&tanh

version of he survey comprise8 sections and took approximately 15 minutesomplete.

Section lofthersurveyascertainedlemographic informatiosuch as seand age. The survey
for peoplemwith-knee OA includegliestions related tduration of knee OAymptoms,
previous health profsionas consukkdfor knee OA and exercise prescription in these
consultationsThe physical therapist questionnaire included details ofceliixperience,
frequency of treating people with kn@#\,, and frequency of prescribing exercieghis

population.
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The secondwgvey ®ctionrelated to BCTs targeting adherence to exerciseplé with knee
OA were askeavhich BCTstargetingadherencéo their knee OAexerciseprograma health
care practitioner had used with theitotal of 36BCTs, based on thosa the Coventry,
Aberdeen, and London—Refine@ALO-RE) taxonomy (22), were provided. In addition,
people with-knee OAvere able to enter any other techniques they had experidnded
health professionalonsultations about their knee pain.

The CALO:RE taxonomy was developed to identify theory-linked BCTs within physical
activity and.healthy eatingehavigal interventiong22). The taxonomy comprises

established standdired definitions of 40 different BCTs. We did not includiéhniques

from the taxonomy in our survey (provide information about others’ approval, provide
normative ifiormation about others’ behavior, provide rewards contingent on effort,
prompting geeralization of behavig facilitate social comparison, prompt anticipated regre
fear arousaland stimulate anticipation of future rewardsthere was consensus among the
authors that theetechniquesverenot applicable to, or would be inappropriatea cinical
setting. Each.BE€T waswarded to be specific to a person with knee OA being prescribed an
exercise pregram. Where appropriate, various modes of delivery of a BCT were induded a
individual'items (e.g.audio instructions of exercises, written instructions of exeraises,

video instructions of exercises).

Physical therapists were asked to name strategies they currently haeepreviouslyused

to promote adherence when prescribing exercise programs to people with knee OA. This
guestion was deliberately broad to allow clinicians to draw on multiple and varied clinical
experienceslhe list of BCTs was not provided to the physical therapists to avoid bias and
overfeporting in responses. Respondents were able to name as many strategies as they
wished, in‘their.own words. Responses were grouped according to similar techniques by one
author, andreviewed by a second author. We attempted to sumneappeses aording to

the CALO-REstaxonomy; howevesignificant variation in the level of detail provided in

responsesgprecluded tlsigmmarization
The third survesectionexploredall respondentsperceived effectiveess of thé8CTsto

improve adherend® exercisePeople with knee OA and physical therapists rated each of the

36 BCTson an 11point Likert scalewWhere0 = strongly disagree and 10 xastgly agree) in
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response to the statement “I think this would be an effective wayparedhy patientswith
knee OA adhere to niyreir exercise prograrh

The surveywas piloted with4 older adultsvith kneeOA and 4 physicatherapists. Pilot
participants'were given the opportunity to provide written and verbal feedbackiladout
survey format, their comprehension of the questions, and how thegdati their given
answersFormatting of the questionnaire and wording of a small numlsprestions was

altered asa result of these suggestions.

<<hd3>>&tatistical analysis. All data were downloaded from SurveyGizmo and processed in
Excel. Data analysis was carried out with the Statistical Package for the Social Sciences
Descriptive statistics were calculaté&kperience/use of BCTs for each respondent group was
expressed asumber (percentageData pertaining to perceived effectiveness of the BCTs
were reported as means and 95% confidence inte@&86Cls). Independersamplet-tests

were conducted to compare B@greement rating scores foeople with kee OA and
physicaltherapists. Theelel of significance was set aP value less than or equal to 0.05.
Group mean (and 95%l) agreement scores were calculated for eacheo86 BCTsThe

list of techniquesvasrankedfrom highesto lowest by group mean scores.

<<hd1>RESULTS

Eligibility screening questions were completed38y peopt with self-reported knee OA and
203 physicatherapistsOf these 308 people with knee OA (79%) and 182 physical
therapist{90%)were eligible to take pardll questions in the survey weoempleted by 230
peoplewith knee OA(75%) and 143 physic#herapist{79%). As participants selénrolled

in response to advertising, we were unable to calculate a response rate

<<hd3>>Characteristics of the participants. Demographt characteristics dll respondents
are shownsin=Table.4<T1>>Respondents with knee OA had a meé&D age of 60.9 6.9
yearswerespedominantlywomen and commonly reportdailateralkneesymptomsThe
majority of physcal therapsts were alssvomen Less than half had pgsaduate
qualifications, and the majority waek exclusivelyin private health setting$he majority of
both the physiotherapist cohort (62% of responses) and people with knee OA (92% of

responses) responded to social media advertising.
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<<hd3>>K nee OA consultations. Most people with knee OA had consulted 1 or more health
professionals about their knee péwr= 209, 91%), and half of these people reported being
prescribed exercises theseconsultations (= 121, 52%). A generahedicalpractitioner

was the most commonly consulted health professiomall72, 75%)y respondents with

knee OAbuexercise was rarely prescribed durthgseconsultationgn = 18, 10%) Table

1). Exercises were most frequently prescribdkn people with knee Oéonsulted a

physcal therapistabout their knee pain (n = 84,%# but lessthan half of the group had
soughtthisform of treatmen{n = 111, 48%).

More than‘@lf of physicaltherapistsvho completed the survey treated people with knee OA
frequently (atdeast once per wéeak very frequently (5 or more per weekyo-thirds

(78%) reported that they would always sually prescribe exercise to people witiee OA;
however, 20 responden(14%) reported that theyver prescribe exercise to people
consulting for their knee OA.

<<hd3>>Experience and use of techniques aiming to increase adherence to prescribed
exercises. Table 2shows the BCTs experienced by respondents with knee OA who had been
prescribed exercise by a health professigmal 121, 52%). Of this groupnost(n = 98,

81%) reported-havingxperienced. or more of théistedBCTs to help themadhere tdheir
exercise program.<<T2>Phe median number of BCTs experiengets 3 {nterquartile

range 1-7), and the maximum number reported was 20. Techniques used by physical
therapistsvho prescribe exercise programs to people with knee OA (n = 123,t86%)
promote adherenae summarizeth Table 3<<T3>>Education and explanation about the
benefits of exercise for knee QAnd the provision of written instructions of the exercises,
werecommonly reported techniques by both people with knee OA and physical therapists.
Approximately.onethird of people with knee OA (29%) reported developing specific goals
with their healthecare providerbutfew physical therapists (13%) reported setting goals with

patientswitheknee OAto promote adherence to prescribed exercise.

<<hd3>>Agreement with the effectiveness of BCTsto promote exer cise adherence. Table
4 summaries mean scorgsf a maximum of 10for agreement with theffectiveness of
eachBCT at increasing adherence to prescribed exermpiesentedccording tahearea of
focus<<T4>> Overall, people with knee Orated the effectiveness BCTslower than the

physicaltherapistsrating. Agreement rating scores were significantly different betweeg the
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groups for all 36 techniques\erallmean differencé.9 [95% CI 1.8—-2.0]). Among people
with knee OAno significant differences existed in perceived effectiveness of the BCTs
between those who had previously been prescribed exercise and those who &ia@%#t (

Clscrossed Ogata not shown).

Figures 1 and 2 show ranking of th86Tsrated to be the most effectiby each respondent
group, with'the corresponding rankings of the opposite gretlil>><<F2>>0nly 2BCTs

were ranked in the top 5 by both groups: development of specific goals related to knee pai
and function; and review, supervision, and correction of exercise technique at subsequent
treatment sessionshree of the top 10 ranked techniquesbth groups involvedoal

setting related to both exercise and outcomes, and revigheségoals.

<<hd1>>DI SCUSSION

To our knowledge, this is the first study tovestigate which BCTs have beanare currently
usedwhen‘exercise is prescribed for people with knee &Avell aperceived effectiveness
among people.with knee OA and physical therapistsrange of BCTs tomprove
adherence.,Among our sample, education about the benefits of exercise and exercise
instructons were the most commonly used techniques by both groupgluating the
perceived effectiveness of the BCphysical therapists were notably mogimisticthan
people with knee OA. When ranked by group mesdimg scoresthe development of specific
goals related to knee pain and function and review, supervaidn;orrection of exercise

technique at subsequent treatment sessionsraseked in the top 5 by both groups.

Education and explanation about thediis of exercise were commaechniqueseceived

by people with knee OA and delivered by physical therapists. Although previous
interventiondo.increase adherence to a range of therauesss a broad range of conditions
have typicallyfecused on education (28)ailable evidence indicates that information
provision aleneris not enough to create and maintain grertise adherence hal(gs}).
Among ourscohort, the mode of education delivery apgarinfluence the perceived
agreement with.the effectivenessedlucational techniques. Verbal or written explanation of
the potential benefits of exercise specific to the person with OAheaght to be effective

by both groups, while printed educational materials or referral to a website for atifmmm

about exercise benefits wast.

This article is protected by copyright. All rights reserved



Overall people with knee OA were le®ptimisticthan physicatherapistsaabout the potential
effectiveness oBCTsto increase adherencedrercise Thislack of optimismis perhaps
unsurprising given that almost half of respondents (48%) had not been prescribeskdgerci
their knee OA previously. In addition, among those Wwhd been prescribed exergiae

found that they-héh experienced few BCTs to help them adhere to exercise recommendations
(median= 8). Revious studiebave found considerable uncertainty among people with knee
OA about the benefitand consequences exerciseand theircapability to perform exercises

as prescribedvhich may also have influenced these findings (12,25-28).

With respect to.the BCTs perceived to be most effective by each gtoggical therapists

and peoplg’with'knee OA appeared to agree about the benefit of degejoals related to
knee pain and function, and ongoing review of these goals at followup se3$iepssitive
effectsof goal setting in facilitatingpehavio change havdeenproposed in behawi@hange
theory for some time. Locke’s goal setting theory proptsassetting goals successfully
directs attention and action, mobilizasergy expenditure, prolongsintenance of effort,
andmotivates.people to develsglfregulation strategies for succg29,30).Carver and
Scheier’s control theor{B1) proposes thating goals, monitoring behavigreceiving
feedback, and reviewing relevant goals in the light of feedback are derged#
management.and beharabcontrol.Previoussystematic reviews have reported that
interventions incorporating goal-setting may improve the frequency and duration a$exerc
as well asattendance axercisesessionsamong older adults witbA and other chronic
musculoskeletal conditior{8 3,32). However, our recent systematic review found no studies
that specifically evaluated the effectiveness of goal setting and revieareasedherence

to exercis€14). Findings from a large randorai trialexamining goal setting and review as
part of anadherence enhancing toolk&3) will soon be available. Outcomes of this and other
similar studies.will be very useful in establishing whether these BCTs do increase adherence

to exercise:

The perceived effectiveness®BCTs wasnotably different between respondent groups.
Followup sessions >3 months after the initial session had thedstast perceived

effectiveness rating scorby people with knee OA, and the 19th highest by the physical
therapistsThis finding is consistent withr@viousqualitative interviewsvhich have repoed
that people with knee OA want more time with cliniciankile some health professionals

consider regular followup sessionso® inappropriate use of their tin@é4). Moderate
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guality metaanalysis evidencsupportghe use of booster sessionsrtorease adherence to
exercisg14). The use of booster sessions provides ongoing contact and reinforcement, both
of which are recognized as facilitators to exercise adhereribes population (12). &erral

or encouragement to join a group exercise class had the highest perceived effectiveness score
among physical‘therapistgetwas rated®5th of the 36 techniques by people with knee OA.

This difference may reflect physical therapists’ awareness of the constraints of the health care
system, and the need to consider cost-effectiveness of interventions. Physipasthienay

also be mere aware of the additional social psythological benefits of group exercise.
Cochrane review evidence has found positive and statistically similar outcomes in terms of
pain and function between individual and clagsed exercise prograrfd; however,
attendanceat sessions has been found to be significantly highardiwitual rehabilitation

when compared to group rehabilitation clag8&8. Alternatively, dinicians may feel pody
equipped to impleme®CTsthemselvesand view referral to an exercise class as a method

of providing ongoing support. Previogaalitativeinterviewshave highlighted clinicians’

perceived difficulty in helping patients malkasting changes tiieir behavio and identified

gaps in clinician’knowledge and skills surrounding behrash@angg34,36). Concerningly,

these studies also identified a strong belief among some physical thetegisidhterence to
exercise was the patient’s own respoitityh not an issue that needed to be addressed

together (36).

Given the vast array of factors known to influence exercise adherence in pebpiAwit
(12,27,28,37,38), no sitggBCT is likelyto be effective aincreasing and maintaining
adherence to exercise in all people, all of the tihine. World Health Organization
acknowledges thifact and advocates the use ofadherence toolkif23) which includes
multiple BCTs that can be selected to suit the individual. Our findings providetingiglhe
BCTs perceivedito be most effective by people with knee OA. These findings shosktbe u
in combination'with randomed trial andsystematiaeview evidence by clinicians and

researcherssin:compiling and testing a pateamtered adherence toolkit.

Strengths of‘our study include the use of a theory-based taxond@/Tefand the inclusion

of large samples of both people with knee OA and physical theraistreat this patient
group.This stug alsohas a number of limitation$he networks of the study team were used
for recruitment of both physiotherapists and people with knegpO#entially introducing
social desirability bigshowever we aimed to minimizéhis biasby anonymous completion
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of the survey. Given that most respondents with knee OA and physiotherapists were
ultimatelyrecruited via social media, thiswgoe of potential bias &rtherminimized.
Response bias may be presasitsurvey completiowas voluntary in response to
advertisementsAs a result we do not know the response rate, and whethesponders

would haveranswered differently to those who did complete the survey.

Although we did not record the geographical location of our respondents, it isthikgly
represented a range of geographical areas in Australia and New Zgalanthatmost

people were recruited through social media advertising made available across both countries.
Although itis not entirely clear how generalizable our sample of people with kneet®A

the wider population, our respondents wera obmparable age,>seand pain level to those

who participatedn a UK survey of people with knee OA (25). Findings from our sample of
physical therapists may not necessarily be generalizable to those workinstiialianpublic
health settingsgiventhatmost worked exclusively in private practice. How generalizable our
findings are to physical therapy practice elsewhere in the uwgal$o not cleartCompared to
responders.te.a/UK survey (19), a higher proportion of physical therapist responders to our
survey worked. exclusively in private practice (68% versus 23%), and more tregdéel peo

with knee Q\"at least once per week (53% ver8386).Use of therapeutic exercise in
managingneesOA was lowef(78% said they wouldsually or always prescribe exercise to
people with ' knee OA) among our cohort than has been reported in other surveys of physical
therapist practic€l9, 39-41). However, comparimgsponsess difficult, as none of thee

studies took place in Australia or New Zealaswtherefore differences in healtlre

settings may exisgnd the questions asked had different wording to those questions in our

survey.

As the survey.was completed online, results may not be generalizable to people who do not
have accesstoithieternet, or are not confident using such technolétpwever given that

94% of Australian households owned a computer and 86% hadegh-sternet access in
2015 (42).eur results arprobablygeneralizable to most peop{@éompletion of the survey
sections relating teknee OA consultations, experience, and use of exercisB@nswas
dependent on respondent recall, which can decline with time, leading to inaccurate
recollection People with knee OA were provided with the list of BCTs when asked to recall
which BCTsthey had experienced. This approaels the potential to facilitate over
reporting.We felt it inappropriateo expect people with knee OA to know what BCTs were,
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and recall ankall they had experienced in their own words without promptngsentation

of the list of 36 BCTs in the survey (once for physiotherapists and twice for the pedple wit
knee OA) could introduce respondent fatigue and the potential for order bias. However, this
possibility did not appear to be a factgiven thatBCTs shown towards the end of the survey
revealedssimilar'use and were rated as being as effective as those presenteztyatrthng b

of the list. The survey contained a limited number of questions. Questions did not explore
specifically what type of exercise was given when presciipedpreferences towardgher
BCTstargeting adherence to exerci€air survey data wellected in Australi@and New
Zealand and our findings may not necessarily reflect the attitudes of peopl&vad©A

living in other countries, particularlyountries where attitudes towards OA management and
exercisemay differ, or where health pro$sionals classified as primary contact practitioners

mayvary.

Our study has highlighted a number of areas for clinical practice and future reSaarch.
findings indicate thathe most commonly used BCTs are not those that are perceived to be
mosteffective,nor those with evidence to support their effectiveqasslitative research

has identified cammon gaps in physical therapist knowledge and skills surrounding behavio
change/(36). Providing targeted trainmedpted to behaviochange theory and techniques

may improve.therapist confidence and skills in using BCTs to help people with knee OA
adhere to exercise prograf®6). The conduct ofurther randomized controlled trials
incorporatinggoal settingand regular review of progress towards goals should be a research
priority. Similarly, in clinical practice, goal setting should be promoted for incorporatto

clinical consultations.
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Figure 1. Theb:behavio change techniques rated to be the most effective at increasing
exercise adherendw people with kneesteoarthritisQA), with corresponding physical
therapist ranking€ach technique was rated on anddint Likert scalewWhere0O = strongly
disagree andO = strongly agree) in response to the statement “I think this would be an
effective way to help me/my patients with knee OA to adhere to my/their exeroggampi

Rankingwere based on mean score.
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Figure 2. The5 behavio change techniques rated to be the most effective at increasing
exercise adherend® physical therapists, with corresponding rankings by people with knee
osteoarthritis (OA)Each technique waated on an 1point Likert scalgwhere 0 = strongly
disagree and 10 = strongly agree) in response to the statement “I think this would be an
effective'wayto’help me/my patients with knee OA to adhere to my/their exerotgami
Rankingwere based on mean score.

<</label>>
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Table 1. Demographic and clinical characteristics of respondents*

Characteristic Value
People with kne®A (n = 230)
Age, mean,SDyears 60.9+6.9
Women 135 (59)
Symptomrduratiormean + SDyears 8.5+6.6
Bilateral-symptoms 161 (70)
Average painin knee over past week (O-RB\mean = SD 58+1.9
Exercise prescriptioby health professionals consulted for knee
Physical/therapist (gysiotherapist) 84 (76)
Exercise"physiologisttercise instructor/personal trainer 22 (61)
Generalpractitioner #mily physician) 18 (10)
Orthogdic surgeon 18 (15)
Sports pysician 7 (23)
Chiropractor 6 (18)
Osteopath 2 (11)
Occupationallterapist 2 (18)
Podiatrist 2 (4)
Rheumatologist 1(5)
Physical therapists (n = 143)
Age, mean +'SDyears 33.8+94
Women 95 (66)
Posgraduate qualifications 68 (48)
Current workplace
Private health setting 98 (68)
Public health setting 28 (20)
Combinatien of public and private 17 (12)
Frequency treating people with knee OA
Very infrequently: 1 in the past 6 months 4 (3)
Infrequently: 25 in thepast 6 months 29 (20)
Somewhat frequentlyt keast 1 per month 35 (24)
Frequently: aleast 1 per week 47 (33)
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Very frequently>5 per week 28 (20)
Frequency prescribing exercise in knee OA treatments

Never 20 (14)
Occasionally 4 (3)
To approximately 50% of patients 7 (5)
Usually 20 (14)
Always 92 (64)

* Values are the number (%) unless indicated othen@ge= osteoarthritis; NRS =

numeric rating,scale.
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Table 2. Behavior change techniques experienced by people with knee OA who had been

prescribed exer cise by a health professional (n = 121)*

Behavior change technique No. (%)
Explanation of the petential benefitse{ercise specific to you 61 (50)
Printed educational"materials about tleadfits of exercise for knee OA 48 (40)
Use of a phn stating-hoew-often texerciseand specifically what tdo 38 (31)
Written instuctions of the exercise program 37 (31)
Development of specific goatslated to the exercise program 35 (29)
Review of progress in‘terntd pain and function at followp sessions 32 (27)
Review ofexercise goalsiat followup session 30 (25)
Developmenbf specificsgoals related to your knee pain and function 28 (23)
A program of exercises that are graded in intensity or difficulty {jedting progressivel 28 (23)
harder over time)
Review, supervisiomnd correction of exercise techniguesabsequent treatment 24 (20)
sessions
Followup sessions >3"meonths after the initial session, to check on the exercises ar 15 (12)
progress the program @ascessary
Referral to a website for information about tleméfits of exercise for kn€2A 14 (12)
A written home exereise. diary or log book tacoed exercise practice sessions 14 (12)
Referral or encouragement to join group exerclasses 12 (10)
Followup via phoneallfrom a health professional 11 (9)
Discussion of time managemeathniquedo fit exercise in to each day 11 (9)
Encouragement to refleon a time when you have been diligent with exercising, anc 11 (9)
this positively affected you
Questioning and discussion afbavhat it is that prevents ydrom adhering to the 9(7)
exercise program
Use of stress management techniquédsetp reduce anxiety and stress 8 (7)
Referral or encouragement to undertake individual exercise under the supervision 7 (6)
another health professional
Involvement ofpartner or family to join in vih exercising and work together 6 (5)
A written plan of action if you are struggling to continue with the exercisgsescribed 6 (5)
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Encouragement to use se#fwards for progress towards goals

Encouragement to enlist other people to help keep doing the exercise program

Use of a daily pain and function diary to monitor effect of exercise on paidagigdask:

Audio-only instructions/demonsttions of the exercise program

Encouragement to"usercues to prompt exercisgesc@rtain times of day)

Encouragement to imagine yoursediing the exercises with ease

Video instructions/demonstrations of the exerg@sogram in the form of a DVIxk to
website

Reminders to do the. exercisga text message from the therapist

An app (for mobile or. tablet) with video demos of the exercise program and aisexe
diary

Encouragement to thinkabout the example they are setting for others by exerdjsin
family)

Encouragement to use self talk during exercise

Video demonstrations of you performing #weercises recorded by theerapist (e.g., on
mobile phone)

Reminders to do thesexercises via a webs appfor mobile or tablet

An exercise contract signed by you stating how oftenwitiiexercise, and specifically

what to do

4 (3)
4 (3)
3(2)
3(2
3(2)
3(2)
2(2)

2(2)
2 (2)

2(2)

2(2)
1 (1)

1 (1)
1(1)

* Behavia change@chniques based on t@@ventry, Aberdeen, and London—Refined taxonom

(22). OA = osteoatrthritis.
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Table 3. Techniques currently or previously used by physical therapiststo

promoteradherence to exer cise programs prescribed to people with knee

osteoarthritis (n'= 123)*

Technique No. (%)
Educationsabout the benefits of exercise for kvsteoarthritis 48 (39)
Written instructions of the exercises 48 (39)
Involving patient in exercise program design 41 (33)
Followup appointments to review exercises and adherence 34 (28)
Referral to a group exercise class 27 (22)
Use of an exercise diary to be completed at home 25 (20)
Setting goals with the individual 19 (15)
Education ‘aboubsteoarthritis 16 (13)
Non-specifieseducation 14 (11)
Advice about'use of cues/reminders to prompt exercise compl 13 (11)
Keeping the number of exercises to a minimum 10 (8)
Encouragementto keep going with the exercises 5 (4)
Video demonstrations of patient performing the exercises 5 (4)
Pacing strategies 5 (4)
Positive reinforcement 3(2)
Use of an exercise contract complelgdpatient and clinician 2(2)
Encourage patient to use a rewards chart 2(2)
Use of an app that includes exercise instructions and a diary 2(2)
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Table 4. Agreement.with effectiveness of behavior change techniques at increasing and maintaining exer cise adher ence*

Knee OA patients Physical therapists

Behavior change technique (n=230) (n =143)
Reviewfollowup
Review of progress in terntd pain and function at followup sessions 6.6 (6.3-6.9) 8.2 (7.9-8.6)
Review, supervisiorand correction of exercise technique at subsequent treatment sessions 6.4 (6.1-6.8) 8.5 (8.1-8.8)
Followup booster session8 months after the initimesson with the health professional 6.4 (6.1-6.8) 7.4 (7.0-7.9)
Review of exercise goals at follayp session 6.4 (6.0-6.7) 8.3 (8.0-8.5)
Followup via pheneall from a health professional 5.2 (4.8-5.6) 7.5 (7.2-7.9)
Goal setting
Useof a plan stating how often to exesej and specifically what to do 6.5 (6.2-6.9) 8.2 (7.9-8.6)
Development of specific goals related to your/the patient’s knee pain and function 6.4 (6.1-6.8) 8.3 (7.9-8.7)
Development ofspecific goaislatedto the exercise program 6.3 (6.0-6.7) 8.2 (7.9-8.5)
An exercisecontract provided by the therapist/you and signed by you/the patient stating how 3.9 (3.5-4.2) 4.8 (4.4-5.2)
you/they willfexercise, and specifically what to do
Education about.benefits
Explanation of the potential benefits of exsecspecific to you/the patient 6.1 (5.8-6.5) 8.3 (7.9-8.6)
Printed educational materials about the benefits of exercise for knee OA 5.3 (5.0-5.7) 7.6 (7.2-8.0)
Referral to avebsite: for information about thebefits of exercise for knee OA 4.9 (4.5-5.3) 5.9 (5.5-6.3)

Exercise instruction
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Video instructions/demonstrations of the exercise program in the form of dibk/id/website

A program of exercises that are graded in intensity or difficulty gegting progressively harder
over time)

Audio-only instruetions/demonstrations of the exercise program

Written instuctions_of the exercise program

Referral or encouragement to undertake individual exercise under the supenasiothef health
professional{eiggym instructor

Referral orencouragemerto join group exercise classes

Video demonstrations of you/the patient performingettercises recorded by theerapist (e.g., or
mobile phone)

Involvement opartner or family to join in wh exercising and work together

Barrier identification/planning

Questioning and.discussion with you/the patient about wisathiit prevents you/them from
alhering to the exerciggrogram

A written plan of-action if you are/the patient is strugglingdntinue with the exercises as

prescribed

Selfmonitoring

An app (for mobile or tablet) with video demonstrations of the exercise program andcseexel
diary
A written home.exercise diary or logdk to record exercise sessions

Use of a daily pain and function diary to monittheet of exercise on pain and daily tasks

5.9 (5.6-6.3)
5.7 (5.3-6.0)

5.6 (5.3-6.0)
5.6 (5.2-6.0)

5.2 (4.8-5.6)

4.8 (4.5-5.2)
4.4 (4.0-4.8)

4.3 (3.9-4.7)

5.7 (5.4-6.0)

5.5 (5.1-5.8)

5.5 (5.1-5.9)

5.3 (4.9-5.6)
5.2 (4.8-5.6)

7.5 (7.2-7.9)
8.0 (7.7-8.4)

4.6 (4.2-5.0)
7.4 (7.1-7.7)

7.2 (6.8-7.6)

8.6 (8.3-8.9)
7.7 (7.3-8.0)

7.5 (7.1-7.8)

8.0 (7.7-8.4)

7.0 (6.7-7.4)

7.5 (7.2-7.9)

7.2 (6.8-7.6)
6.5 (6.2-6.9)
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Encouragement to use se#fwards for progress towards goals
Seltmanagement education

Encouragement.to reflect on a time when you/the patient have been diligent witbimyeand

howthis positively-affected you/them

Use of stress management techniques,(progressive relaxation) to help reduce anxietysdress

Discussion of time management technigigest exercise in to each day

Encouragement to imagroing the exercises with ease

Encouragement-tosenlist other people to help keep doirexéneise program

Encouragementtuse seltalk during exercise

Encouragementto-think about the example you/theye#tiagfor others by exercising
Prompts

Encouragement.to use cues to promptases (ie.,certain times of day)

Reminders tordo.the exercises via text message from the physimtherap

Reminders to do the exercises viaebste or app for mobile or tablet

5.0 (4.6-5.3)

5.2 (4.8-5.6)

5.0 (4.6-5.4)
4.7 (4.3-5.1)
4.1 (3.8—4.4)
4.1 (3.7—4.4)
3.9 (3.5-4.2)
3.6 (3.3-3.9)

4.5 (4.1-4.9)
4.3 (3.9-4.7)
4.0 (3.7—4.5)

7.2 (6.8-7.5)

6.5 (6.1-7.0)

6.4 (6.0-6.8)
7.2 (6.8-7.6)
5.6 (5.2-6.0)
6.8 (6.4-7.2)
5.3 (4.9-5.7)
5.5 (5.0-5.9)

7.5 (7.2-7.8)
5.9 (5.5-6.3)
7.0 (6.6-7.3)

* Values are the mean (95% confidence intenidth technique was rated on anddint Likert scalewWhereO = grongly disagreand10=

strongly agree) in response to the statemetttifik this would be an effective way to help me/my patients with knee OA to adheretheimy

exercise prograrh
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