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Running headDeterminants and facilitators of cane use in knee osteoarthritis
ABSTRACT

Objective: To investigate demographic, symptom-related and cognitive determinants of cane
use for knee osteoarthritis (OA) and prioritise the factors that could facilitate cane use in
people withupesprevious cane use.

Methods: A survey of people agedhs years with a clinical diagnosis of knee OA was

conducted. The survey included two sections: i) demographic and cognitive determinants
cane use assessed via subscales of the Cane Cognitive Mediatpii)S&aktatements,
underpinned.by.the Behaviour Change Wheel theoretical framework, relating to faators
could facilitate regular cane use. Logistic regression was used to examine determinants of
cane use whilepriority pairwise ranking activity (1000minds) determined the rank order of
the 19 statements that could facilitate cane use.

Results:"'529 people completed Part 1 (80% females; 35% cane users) and 231 people
completed. Part 2. Age (OR 1.06, 95% CI 1.03, 1.09), body mass index (BMI) (OR 1.03, 95%
Cl 1.01, 1.06), knee pakB years (OR 2.62, 95% CI 1.63, 4.21) and numeric rating scale

pain level whilst walking (OR 1.19, 95% CI 1.09, 1.30) were significant independent
determinants_of cane use. In peoplevihad never used a cane, statements relating to cane
use technique, fitting, knowledge of benefits and motivation were ranked highedit overa
Conclusionilndependent determinants of cane use include older age, higher BMI, greater
pain duration.and greater severity of knee pain. Strategies targeting an individpakslity

and motivation:to use a cane may increase cane use among people with knee OA.

Significance and innovations
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¢ Walking canes can reduce pain and improve function in people with kne
osteoarthritis (OA) but are under-utilised.
e Identifying ways to improve self-management of this chronic condition is important,
at both the provider level and the patient level.
e This study, utilising a behaviour change approach, found that older indisidith a
higher body mass index, longer duration of knee pain and more severe pain whilst
walking are more likely to use a walking cane.
e Clinicians should focus on making individuals feel more capable and motivated to use
a walking cane in order to ireaise uptake rates.
Knee osteoarthritis (OA) is a highly prevalent condition affecting appro&lynatt% of the
population and has a lifetime risk of almost one in two (1, 2). Pain and physical dysfunction
are hallmarks of knee O@). Given that there isacure for this chronic condition,
treatments that emphasise selhinagement are preferr@d6). Although limited, current
evidence supports the use of a walking cane to reduce pain, improve physical function and
improve medielateral knee load distribwtn in people with knee OA (3, 7, 8). Indeed, cane
use is adveeated by clinical guidelines as an adjunct to core treatments of exercise and weight
loss(4-6).

Literature opsassistive devices has largely focused on their use in older poulatis

literature often focuses on the stigma associated with assistive device use and the
connotations that assistive devices carry about being old or frail (9, 10). Older populations
have described reducing falls as a motivating factor for using a walking fracaeefd.1).

In Parkinson’s disease, cane use has been associated with poorer (i@&pfidere is much

less literaturesinvestigating the use of assistive devices, specifically walking canes, in a
population-with.knee pain where the primary goal is more often to reduce pain and improve
physicalfunection, rather than improve balance. Although walking canes are recommended by
clinical guidelines for knee OA {8), use of a walking cane is reportedly an undédised
sel-management strategy in people witlekrOA(9). There has been limited investigation

into the factors that influence whether patients with knee pain use, or do not use(® can
10).

Some evidence suggests that older age, more severe symptoms and black race are associated

with the use of a walking aid in people with rheumatoid arthritis or hip/knee OA (9T11®)
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role of cognitive factors in influencing cane behaviour has also been demonstrateden peopl
with various arthritic condition®). Van der Esch et é9) found that use of a walking aid in
people with rheumatoid arthritis or OA of the hip or knee was associated withreedgs/e
evaluation of the aid, meaning that people who viewed walking aids less negatively wer
more likelytoruse one. According to the Theory of Planned Behaviour, people will have a
greater inténtionto use a cane if they have a more positive attitude toward using a cane and
anticipate fewer difficulties in using a cane (greater perceived behavioural c@hijol)
Capabilitygopportunity and motivation aa# important influences on behavia4).

Motivation may.be internal, relating to the individual level of bother associatedheir
symptoms,,or external, such as advice to use a gait aid from a clinicianilgrrfeamber.
Literature on the use of rhdity aids in older people has found that physician encouragement
is a strong motivating factor for use (19)lo research to date has asked people with knee OA
which factors are the most important to facilitate regular cane use. Further research to bette
understand determinants and facilitators of cane use is needed to identifgrangs and

guide the development and implementation of strategies aiming to promote cane use

specifically.amengst people with knee OA.

We therefore conducted a survey of adults with knee OA to i) investigate demographic,
symptomeelated and cognitive (attitudes and perceived behavioural control) determinants of
cane use; and i) prioritise factors that could facilitate regular cane use in people with no

previous cane use.

Material and methods
Sudy design

A descriptive, crossectional survey was undertaken.

Participants

People livingsinfmetropolitan and regional areas of Australia were recruited between July
2016 and January 2017. Recruitment was through advertisements on the Centre for Health,
Exercise and Sports Medicine website and social media (Facebook and Twittdrhma

our existing volunteer database. Inclusion criteria were: i) age 45 years or over; ii) activity
related knee pain on most days in the past month and; iii) either an absence of maring joi
related stiffness or morning stiffness lasting no longer than 30 minutes. These criteria are

consistent with the National Institute for Health and Care Excellence recommendations for a
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clinical diagnosis oknee OA(4). Participants with a history of neurological iliness affecting
lower limb function or walking were excluded. Ethics approval was granted from the
University of Melbourne Human Research Ethics Committee and participants gave consent

prior to canpleting the survey.

Survey
A two part'custondesigned survey was administered online to eligible participants via
SurveyGizmo (www.surveymonkey.com) and 1000Minds (www.1000minds.com),

respectively,

Part A ascertained participant demographics (suelyassex, body mass index (BMI)),
symptoms and-attitudes to, and confidence about using, a cane during walking. Using an 11-
point numeric rating scale (NRS) with anchors of ‘no pain’ (score=0) and ‘worst pai

possible’ (score=10), participants rated tteierage pain during walking over the previous
week(16). Difficulty with physical function was assessed using the 17-item physitzidn
subscale of.the.Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC,
scores range-88, with higler scores indicating worse functidid)/). Subsections of the

Cane Cognitive ' Mediator Scale (CCMS, a scale validated in comrdiviity older adults

with or without-cane use experience based on constructs of the Theory of Planned Behaviour)
(18), were used to assess attitudes about the consequences of cane use, as well as perceived
behavioural control (confidence) in overcoming potential difficulties agsatiaith cane

use. The CCMS attitude subscale contains 13 statements in total, 7 positive attitude
statements and 6 negative attitude statements. One statement from the positive attitude
subscale (‘using a cane would keep me from falling’) was omitted from the survey given its
similarity to. another statement in this section (‘using a cane would makeeirgafe from

falling’). ltéms.were scored on afwint Likert scale and ranged from very unlikely (-2) to

very likely®(#2);with negative attitude statements being scored in reverse. Scores for each
attitude subsecale ranged betwe#n to +12, with highescores indicating a more favourable
attitude to.eane use. The CCMS perceived behaviour control subsection includes 7
statements, ‘also scored op&int Likert scale ranging from very unlikely (+2) to very likely

(-2). All statements in this subsection were framed negatively, so scoring was reversed (range
-14 to +14), such that higher scores indicated greater perceived control (confmerdbe

ease with which a cane could be used.
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Part B explored factors that could facilitate the behaviour of regafg use in those

participants who had not used a cane before. This was underpinned by the Behaviour Change
Wheel (BCW) theoretical framework which posits that behaviour is determined by

‘capability’ (physical skills, psychological skills or knowledgepportunity’
(environmentalyinterpersonal and social influences) and ‘motivation’ (balefgmotional
reactions) (COMB) (14). As recommended, we adapted thet@B COMB Self-Evaluation
Questionnaire to suit the behaviour of inte(&4) via iteratve discussion and consensus

involving several authors (KLB, RN, AVG). Four of the 23 items were excluddtegsvere
deemed irrelevant. This resulted in a final set of 19 statements (Figure 1) to address the
behaviourof interest, regular use of a cane for knee pain (seven statements relating to
capability,Seven relating to opportunity and five relating to motivation). Participants were
requested to rank the statemantsrder of perceived importance using the online software
program 1000Minds (www.1000minds.com). This is a decisiaglysis research tool that
prioritises statements or criteria according to their relative importance to the partjtant

For this pracess, participants were presented with pairs of statements and asked to choose the
one they considéred more important for regularly using a walking cane. Particgyaadted

this process until the program was able to accurately rank all 19 statements using the

minimum number of questions.

Data analysis

Data were _downloaded from SurveyGizmo and 1000Minds and exported to Excel. Internet
Protocol (IP) addresses and time stamps were matched across the two parts of the survey to
ensure consistency across the online platforms. Data were analysed using the Statistical
Package for the Social &cices (SPSS, IBM corp., Version 21, Armonk USA). Descriptive
statistics were calculated. Nominal and ordinal data were described as n (%) and continuous
data as mean.£'SD. To identify potential putative determinants associatedneithisea we

first detemined:which variables differed between cane users (current or in the past) and non-
users using=Chi‘square tests or independent t-test as appropriate. Demognaypldions

related andscognitive variables that were significantly different between canendarsn-

users were then entered into a binomial logistic regression model for investigation. Statistical

significance was set at p<0.05.

The data provided by the 1000minds software included an overall weighted preference value

for each statement for tlemtire sample. A higher preference value indicates greater overall
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importance of the statement to the participants in order for them to change lia@obe
and regularly use a cane. The preference values of the 19 statements sum to 100 and reflect a

weighting given by the software based on responses (not a percentage of the total responses).

Results

Screening/questions were attempted by 1771 people with 772 (44%) determined eligible. Of
those eligible, 529 (69%) participants had complete data for Part A and 363 participants
(47%) hadscomplete data for Part B. Participants were located in Australia, with all states and
territories represented. Participant characteristics for the cohort are presented in Table 1. The
cohort had\a mean age of 61.5 years and most were female (80%). One hundred and eighty
six (35%) participants had used a cane for knee pain at some point, while 343 (65%)

participants had never used a cane before.

Participants who had used a cane were slightly older, had a higher BMI,dvagka |

duration £3yrs) of knee pain and reported more severe pain while walking (Table 1). Of

these variables;/the logistic regression model determined that each of these variable were
significant'independent predictors of cane use (Table 2). Specifically, the oddsgod us

cane were higher by 1.06 (6%) for every one-year increase in age, 1.03 (3%) for every one-
unit increase.in'BMI, and 1.19 (19%) for every one-unit increase in knee pain. For
participants who had knee pain for three years or longer, the odds of using a cane were 2.6
times greater than participants who had knee pain for less than three years. Overall, the

model was able to correctly classify 66.9% of participants as cane usersaansunsers.

The overall weighted preference value éach statement relating to the importance of factors
in facilitating the behaviour of regular cane use in people who have never used a cane
(n=231) is'shown in Figure 1. Statements relating to participants’ capability tanggide a
cane wererankeddhest overall, followed by statements relating to motivation. Statements
relating toshaving the opportunity to regularly use a cane were ranked lower avignaihe
exception.efhave a cane that is correctly fitted to me’, which was ranked fugHest out

of the 19 statements.
Discussion
This study aimed to explore determinants of walking cane use in people with knee OA, as

well as factors that people with knee OA perceive as most important in facilitating regular
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cane use. We found that older age, higher BMI, longer duration of knee pain and more severe
pain while walking were significant determinants of cane use. In addition, faelatiag to

an individual’s ‘capability’ and ‘motivation’ were perceived to be the most important
facilitators of egular cane use by people who had never used a cane. Collectively, these
findings may-help clinicians identify the subgroups of people with knee OA who may be

more likely to consider using a cane as as&hagement strategy, as well as inform the

developnent of strategies aiming to increase cane use.

We found that'35% of people had ever used a cane for their knee pain. This is conststent wit
our prior research evaluating use of non-pharmacologicabperative treatment strategies

in people with.hip and knee OA, which showed that 14% of 591 people had used a gait aid
(20). Other studies have also reported relatively limited use of canes and other assistive
walking devices.in patients with OA (9, 10). For example, a survey of 187 people with OA
found only"30% used a walking device (9), while a prospective cohort study involving 874
patients with knee pain found that 12% initiated use of assistive walking devioes a3-

year period (1Q)However, the use of canes may be greater in those with more adv@A¢
given that'a study of 161 patients awaiting total hip joint replacement found thavéi&2o
prescribed.a.cane and of these, 86% were adh@Bntt must be recognised that canes are
not necessarilysappropriate for all patients with knee OA, laisdd reflected in clinical
guidelines.where canes are recommended as an adjunctive rather than core tf@a@hent
Nonetheless, it appears that canes may be wiitised and as such many people with knee
OA may bemmissing out on the potential benefits of this simple and inexpensive self-
management strategy. Indeed, the benefits of cane use have been shown in a randomised
controlled trial"'where daily use of a cane for 8 weeks resulted in improved paimngiLenad

some aspects of quaktf-life (3).

We found that people who used a cane were older, had a higher BMI, longer pain duration
and more pain when walking compared to caneus®rs, and all factors were determinants

of cane use. Previous studies have also found demographic and physicalridated to

cane usewwere older age and greater symptoms, as well as black race, acetaminophen use,
history of eye disease, and poorer balance (9 AL@nger duration of pain might compel
patients to try a number of treatment options, including a cane, in an attempt to mamage the
chronic condition over the longer-term. Additionally, the embarrassment ancstigm

associated with using a cane may become less important as a perddri agesken
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together, the literature overall suggests that oldeematwith higher BMIs, more severe and
prolonged OA symptoms and with risk factors for balance difficulties andiadist be

more amenable to considering canes as a treatment option.

In this study; eognitive factors as measured by the CCMS were not found to be detasrminant
of cane use. This is consistent with previous research that found that neitheg attitud
perceived behavioural control scores on CCMS were significant predictaeefise over 6
months in@a group with knee OA (23). It is img@ort to recognize that the scale has only been
validated for use in a group of community-dwelling older adults, not necessarily wéh kne
pain. Additionally, the scale only covers some aspects of cognition, namely thegbotenti
benefits and drawbacks of using a cane. Other cognitive factors may still play a role in
influencing one’s decision to use a cane. A previous smaller survey found that a Iéise nega
evaluation of a walking aid was associated with cane use in people with rheumatoid arthritis
and hip/knee OA (15), suggesting that cognitive factors play a role in influencing one’s
decision to.use a cane. However, the authors did not use the CCMS to assess the cognitive

factors asseciatéd with cane use, and instead formulated their own questions.

Our sudy alsoextends previous research by examining potential facilitators for regutdr use
a cane based.on the BCWeoretical frameworkl4). This framework explains cane use
behaviour as the interaction of an individuals’ physical and psychological itgpatheir
‘motivation’, as well as the ‘opportunity’ afforded by the physical and social enveonm

Our findings showed that factors relating to ‘capability’ and ‘motivation’, wan&ed highly
overall as facilitators for regular cane use. Spedi§icparticipants felt that having a cane
correctly fitted for their body size (opportunity), and learning the best techniquéktavitia

a cane (capability), were important. This has important clinical implications. Not all people
with knee OA are adviskto use a cane in the course of a clinical consultation with a
healthcare"professional where they may be taught the correct technique for using a cane.
Instead, many=people purchase canes-theecounter from department stores and
pharmaciesyin the absee of any advice from a qualified health professional. Our data
highlight how important it is for healthcare providers to recommend gait aii psople

with knee OA. Clinicians also play an important role in assisting patients to obtain a correctly
fitted gait aid and in teaching appropriate technique for walking with the cane. Furéermor
although the exact technique of using a walking cane to reduce pain is unknown, research

suggests people should apply enough body weight through the cane in oedierics
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loading in the affected knee by 10% (7), and that people are unlikely to achieve thesafegre
knee unloading without instructiq@3). Another facilitator of cane use that has particular
clinical relevance is improving an individual’s strengtiansina and balance. This may be
achieved clinically through the provision of an appropriately tailored exenxigegm.
Participantsralso felt that understanding the benefits of cane use was important to facilitate
regular cane use, and as discussed pusly, highlights the need for patient education by
clinicians. 'Lastly, motivational factors were also highly ranked which, doupto the

BCW, cangbe addressed though education, persuasion and incentive based gttdjegies

Strengths 'of our study @¢tude the relatively large sample size, particularly compared with

most previous relevant research in samples of people wittBO¥8, 22, 24)as well as use

of questionnaires based on behaviour change theory. There are several limiiasions
recrutment via community advertisements may have introduced selection bias by
preferentially attracting people with specific experiences or attitudes regarding cane use.
Second, whilst we aimed to identify significant determinants of cane use, other potential
determinants.ef€ane use, such as history of falls, medication use, balance status, or strength
were not assessed and may also be important. Third, the survey had a high rate of
incompletion, with over half (53%) of the responses being incomplete. This is pliyehtie

to the timeconsuming nature of the survey (~30 minutes) and the possible perception that the
same questions are being asked multiple times by the 1000Minds software. Oungestruit
method meant that we had no information about people who chose not to respond or did not
complete the survey. Therefore we do not know whether the characteristics of eligible
participants differed to those of non-responders or incomplete responders. Foagtudyi
included participants with self-reported knee pain consistent with cliknes OA but there

was no radiographic confirmation of the disease. Finally, it should be acknowledged th
‘regular’ cane use was not defined in the survey, and therefore was subject tpgrastic

interpretationrof whatey would deem ‘regular’ use of a cane according to their lifestyle.

In conclusion, our results suggest potential target groups of people with knee OAaywho m
be more likelysto consider using a cane as amaliagement strategy, and highlight
importantcontent for interventions aiming to increase cane use in people with knee OA.
Providing education around the benefits of a cane, correctly fitting the cane, training
optimal cane technigue and implementing strategies to motivate patients coutdepueen

of this selfmanagement intervention.
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Table 1. Demographic, symptom-related and cognitive factorsin entire sample and comparing those who had
and had not used a cane (n=529)

Demogr aphicfacters
Age, mean® SD'years
Women,.n (%)
Body mass index (kg/m?), mean + SD
Symptom-r elatedifactor s
Duration of knee pain, n (%)
Less:than' 3 years
3 years or more
Knee painssite; n (%)
Unilateral
Bilateral
'NRS pain levels (0-10), mean + SD
Average pain over past week when
walking

"WOMAC physical function (0-68) score,

mean +SD
Cognitive factors

Cane Cognitive, Mediator Score (CCMS),

mean = SD
Positive attitude scofd 2 to +12)
Negative attitude score (-12 to +12)

Perceived behavioural control score

All

participants

(n=529)

61.5+7.2
425 (80)

32.8+8.2

137 (26)

392 (74)

433 (82)

96 (18)

5.1+23

39.3+11.0

-0.2+6.1
03+7.2

3.3%+7.0

Participants
who had
never used a
cane (n=343)

60.6 £7.2

270 (79)

321+7.9

108 (31)

235 (69)

278 (81)

65 (19)

48+22

38.9+10.8

-0.2+6.0

0474

3.0+£7.2

Participants
who had used
acane before

(n=186)

63.3+6.9
155 (83)

34.2+85

29 (16)

157 (84)

155 (83)

31 (17)

40.1+11.4

-0.1+6.4
0.2+6.9

3.9%£6.5

p-value

<0.001
0.210

0.004

<0.001

0.556

<0.001

0.217

0.987
0.809

0.185
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(-14 to +14¥

'NRS: numeric rating scale; higher score indicates greater pain severity

"WOMAC: Western Ontario and McMaster Universities (WOMAC) Osteoarthritis Index; higher score indicates
greater physical dysfunction

" A higher sc¢ore.indicates an attitude more favourable towards cane use, 0 indicates a neutral attitude, a lowe
score indicatesranmore unfavourable attitude.

“A higher score indicates greater perceived control over the potential difficulties associated with cane use, 0 it
neutral perceived control, a lower negative score indicates less perceived control over the potential difficulties

associated with cane use.
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Table 2. Association of demographic, symptom-related and cognitive factors

with use of a cane

Multiplelogistic regression

Ever used a canepyesino 1 Odd Ratio (95% CI) P Value
Age (year) 1.06 (1.03, 1.09) <0.001
Body mass indexs(kg/m?) 1.03 (1.01, 1.06) 0.031

Duration of knee"pain

<3 years 1.0 (ref) -
>3 years 2.62 (1.63, 4.21) <0.001
*NRS pain levels (0-10) 1.19 (1.09, 1.30) <0.001

T Variable was eodedsyes=1 and no=0

*NRS: numerical'fatifig scale; higher score indicates greater pain severity
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Figure 1. Sceringsofithe preference values from walking caneus®rs, derived from the 1000minds decision
making software. Arhigher preference value means participatets the statement as being of greater
importance in facilitating regular use of a canaté@ents were derived from the COGBImodel of behaviour
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