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Executive summary

Worldwide, the prevalence and burden of musculoskeletal conditishgh They arehe leading cause of
persistentpain, disability and rduced healthrelated quality of lifg(1). Exercise in warm water pools is
commonly usedy people with arthritis and musculoskeletal conditioftss widely accpted amongst both
consumers and health care professionals that exercise in warm water is an effective way to ease pain
improve the mobility of joints&nd improve functionn people with musculdeeletal conditions. Tkiis
supported by past researdR).

This report presets the findings o& collaborative study between Arthritis and Osteoporosis Victoria and
Monash University. Iprovides informatioron changes in paifoint stiffness, physical function arigealth-
related quality of life reported by peoplevho have partcipated inWaveswarm water exerciselasses
delivered by Arthritis and Osteoporosis Victoti@ormation was gained by surveying people attending the
classes before thegommencedclasses and 12 weeks later. A group of singitersumers who had not
previously participated in Waves classesrealso surveyedThisdesignenabkd the impactof classes on
pain,joint stiffness, physical function arigealth-related quality of lifeto be assessedlhe aim of this study
was therefore, to explore if people paitipating in the Waves classes experience similar improvements to
those reported in prior published studies. Information onthe Wavespt i ci pant s’ percepti
impact and accessibility of the classes was aetdiected The findings of thistady canbe used to support
ongoing developmenand deliveryof peerled exercise classes in warm water podlse target audience

for this document irthritis and Osteoporosis Victoria, class leadelassparticipants other providers of
warm water exrcise and health professionals recommending appropriate fornexeifcise for peoplavith
musculoskeletal conditions

Wavesprogram

The Waves program provides pded exercise classes in warm water pools for people with arthritis and
other musculoskeletaconditions.Classes promote general fithetssoughaerobic exercises, and physical
functionthroughstrength and flexibility exercises. More recently, classes have also adopted balance
exercises to mitigate the risk of falls frequent event in this pagation (3). Classes are deliverdyy

trained volunteersat different aquatic centres across Victoria in indoor pools and include a maximum of 20
participants.

The Waves evaluation

Thisimpact stugy was part of a threstage project that also incorporated a systematic review of literature
to determine the bespractice evidence for warm water exercise for people with musculoskeletal
conditions(2) and delivery of this information to Waves leaders in interactiveksbops.The key findings
from the systematic review were:

1 The research evidence suggests warm water exercise has beneficial effects on pain, physical
function andhealth-related quality of lifén adults with musculoskeletal conditions.

1 The benefitsaachieved in the warm water exercise grogppeaed comparable to those achieved
with land-based exercise.

I Gaps remain in our understanding of the characteristics (e.g. frequency, duration, intensity and
exercises) of warm water exercise programs that providertiost benefit. However, based on the
current evidence, successful programs appear to include two sessions of 60 sotaéon per
week, run for at least 6 weeks, target strengthening of hip and knee extensors using resistance and
weightbearing exerciss, and include moderate intensity aerobic exercise.
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What didthe impact study involve

The impact studynvolved82 people with 43peoplewho participated in Wave classes' Wa v e s

par t i candasimilasgroyp &9 consumers whavere notparticipating inWaves classes any other
formal exercise programs‘ contr ol "pafMtoi ecne@pasmutre t he effects of
classes on paitpint stiffness, physical function argkalth-related quality of life each Waves participant

was aged to complete two surveyat two different time points initially prior to them starting the Waves
progran and then again 1-2eeks after this. Theontrol participants also completed the two surveys at

the same two timepoints.Changes in paitint stiffness, physical function arttealth-related quality of

life over the 12week period reportedy theWaves participants/ere comparedvith thosesame
outcomesreported in control participants

What did we find?
Participation in Waves classes achievaior improvements in symptoms and functional impairment

This studyidentified that participating in the Waves classes provides several benefits to people with
arthritis or other musculoskeletal conditiong/avesparticipants reported improvements in paijgint
stiffness, physical function, mobility, daily activities and feelings of anxiety and depresswever these
improvements did noteach statistical significantdt is likely that the smalyet diverse sample of people
included reduced the abilityotdetect statistically significant changes in the other outcomes measured.

The Waves patrticipants included in this stadigoreported statistically significant improvements in their
overall health state scores as measured by thebbQealth-related quaity of life assessment. The other
domains othealthrelated quality of lifeassessed remained stable for both groups over thevé2k follow
up. However, scores werdnighin the first set of questionnairesuggesting there was minimal opgunity
to further improve these domains

Greater improvements may be achieved if Waves classes are more frequenpraeifice facilitated and
class attendance improved

In comparison to prior studies which have reported statistically significant improvements in outcomes
similar to that evaluatedhi this study, the Wavedasses are less intensive. In the systematic review that
was completed as stage 1 of this evaluation project, three studies of warm water exercise were found to
have significant positive impacts on p#2). In two of hese three studies, the warm water exercise
program was delivered twice per wegk 5) and one study mvided a class three times per we. In
comparisonWaves participantsypically attend one class per week. This lower dosagxeicisemay be a
factor contributing to smaller improvements than those reported by prior studi8fategies to increase
exercise dosage within existing resources include facilitatingpsattice ofwarm water exercise outside of
Waves classdsy providing participants with aeducation andexercise pamphlet and leaders promoting

the value of selpractice.

Over thel0-11week period thatWaves classes were offerédependent on the length of the termdn
average participants attended 7 of the possibe11l classes (minimumumber attended = 2, maximum =
10). The modest levels of attendance at Waves classes may also have contributed to the smaller
improvements in effects observeBeasons for norattendancewere not recorded. However, it is likely
that illness over the wintemonths, vacations and family commitmemtgy have prevented Waves
participants from attending classeShe number of participants included in this study was too small to

! Statistical significance refers to a mathematical technique used in research studies to determine whether the results
of a study are likely to be true (i.the likelihood that a result is caused by something other than chance).
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permit meaningfulsub-group analysis across high and latiendees This would be aaluable analysis to
conduct in future studies given a large enough sample is obtained.

Waves participants perceive that the classes are enjoyable, acceptable and an effective strategy for
managing their condition

There werehigh levels of satisfaction repted by Waves participants for the program:
1 over 90% oparticipantsreported thatthe Waves classegere enjoyable and would recommend
the classes to others
1 more than 90% of participants plan to continattendingWavesclassesand
1 more than 90% oftte participants agreed that the class format is suitable for their condition

Suggestions for improvement related to increased consistency of class content across |lelaeltes,
monitoring of post-class effectsnd communicating the purpose and safety balance exercises

Maximising the delivery & consistent set of exercises across classes has the potential to optimise
outcomesas it facilitates participants mastering exercises so they are performed correctly. Waves leaders
are currentlyencouraged teensure a large proportion of the class contains exeraiggdswhich

participants are familiatWhilst nclusion of novel exercisés not discouragee-this has benefits such as

keeping classes interesting and promoting the acquisition of new-skiilre needs to be a focus on

consistency rather thadiversityEncour agi ng HlHenddewmis ht omt‘hceredkader s
content and program staff auditing classes more frequently may facilitate greater consistency in exercises
delivered across class.

Leadess need tabe reminded tocontinuouslycheckin with participants at the start of classas thisisan
important strategyto monitor how individualfaverespondedto the specific exercises and intensity of the
previousclasses. This asggndividuals to minimise negative effects such as excessive fatigue or muscle
soreness and to exercise at a level that they perceive to be most beneficial for them.

Falls and fall injuries among adubiged 45 years or oldavith arthritis are more frequenthanin people of

a similar agavithout arthritis (3). Preventing falls is therefore a priority for this population and exercise is a
well-established strategy to achieve this. To be effective atcany falls risk, balance exercises should
provide a moderate to high challenge to balariée The pool is an ideal environment to praeti

challenging balance exercisas there is a low risk of injuifjthe person lossetheir balance whilst

performing the exercise. To increase participaotsderstanding of the pyrose of balance exercises,
leaders could be encouraged to communicate to participants the need for balance exercises to be
challenging to ensure they are most effectiVurther, participants should be reassurédt the most likely
consequence of overbataing is to get their hair wet rather than suffering any injury. As with all exercises
included in the Waves program, participants may chose not to perform balance exercises if they are not
comfortablein doing so

In summarythe key messages that enggrd from this impact study are:

1 the Waves warm water exercise program providesor improvements irsymptoms and
functional impairmentsn people with arthritis and ther musculoskeletal conditions;

1 there isanopportunity to achieve greater impacts byfefing more frequent classde increase
class attendance anehcouraging selpractice and

1 the majority of participants find the Wavegarm water exercise program enjoyable, easily
accessible and benefici@ their health.
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Where to from here?

The inbrmation gained from this study can be used to inform the strategic planning and development of
the Waves program.d¢ recommendations relating garogram developmeninclude:

T
T

exploring reasons for modest class attendance and strategies to improve this;

followingup participants up 1 year after they completed their baseline surt@gsin insights into
long-term outcomes;

if the satisfaction survey is used again, consider adding a question regarding maintenance of the
participants symptoms rather than fousing on improvement;

implementingstrategiesto increase the frequency of performing warm water exercise outside of
Waves classesuch asproviding education andnexercise pamphletand leaders promoting the
value of seHpractice

Wavesleaders show beremindedto communicate with participants at the start of each class to
determine whetherthere wereanyadverse effects fronthe previous class;

Wavesleaders should provide confirmation to participants about the safety of the exercises being
performed especially exercis¢hat aim to challenge balance;

Waves | eader-s mbréfeequendywith otheeleallers to compare class content to
facilitate greater consistency in exercises delivered across classsi®nsand

program staffcould facilitate consistency in exercis@sovided byleadersby auditing classs more
frequently.

This study provides a comprehensive overview of the effectiveness of the Waves warm water exercise
program provided by Arthritis and Osteoporosis Victoria. On @msoof the findings presented in this
report, it appears that the Waves program can decrease the burden of arthritisthedmusculoskeletal
conditions by decreasing pain and joint stiffnemsd improving physicdlinction. Findings from this study
canbe used by Arthritis and Osteoporosis Victorigptomote the benefits of warm water exercise and the
need for further evaluation
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Project scope and purpose

The Waves programrovidespeer-led exercise in warm waterpools for people with arthritis andther
musculoskeletal conditions. The program was established in 48d7here are now more than 12€ained
volunteerleaders providing 8classes in more than 20 locations across Victoria to over 450 participants.
TheWavesclassesiim to decrease theurden of chronic musculoskeletebnditionsthrough physical
activity and to support, promote and improve the wb#ing of participants.

An evaluation of the Waves program was completed in 200@9whichprovided information on the
demographic and diagrstic characteristics of program participamstsd qualitative data on the perceived
benefits of the program and potential areas for development and improve(Bgrithe evaluation did not
assesshe impact of the Waves program on pain, functi@int stiffness ancealth-related quality of life

This report describede findings of an impact study which explored the effect of the Waves program on
these outcomes. The impact study was part of a thstage project that also incorporated a systematic
review of the literature to determine the begtractice evidence for wan water exercise for people with
musculoskeletal conditions and delivery of this information to Waves leaders in interactive workshops

The Waves evaluation project

A systematiditerature review that identifies current begiractice evidence fowarm
Stage 1 water exercise im populationwith musculoskeletal conditiorend maps the evidence to
the current Waves exercise repertoire.

Preparation and delivery of three Waves program leader workshops to disseminate tf
Stage 2 findings of thestage Ireviewto the leaders and to facilitate the development of new
exercises to address evidenpeactice gaps identified.

Undertaking ofa cohort study to identify the impact of the Waves program on key- self
reported measures of pain, physical functigmint stiffness anchealth-related quality of
life.

Stage 3

Thestage 3mpact study aimed to answer the questioridoes participation in Waves classes decrease
pain andjoint stiffness and improve physical function drehlth-related quality of lif@ In addition key
recommendations are made based on the findings ofphigectthat can be used to informplanning and
development of the Waves pgram The findings can also be usedpimmote the benefits ofvarm water
exercise and the need for further evaluatiorhe target audience for this documentigthritis and
Osteoporosis Victoria, class leadatiass participantsother providers of warm water exercise and health
professionals recommending appropriate forms of exercise for people with musculoskeledéiaus
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Background

The burden of musculoskeletal conditions

Worldwide, the prevalence and burden of musculoskeletal conditions are extremelwahibare one oftie

worl d’ s | e gersistegtpain, physceal disallify and reduced healétated quality of lif€l).
Musculoskeletal conditionsause 21.3% of the total years lived with disability worldwide, second to mental

and behavioural problems (28%), andarethe fourth greatest burdemn the health of the worli$

population, accounting for 6.7% of thetal global disabity-adjusted life yea’y(9). In 2002, Aistralia
announced that arthritis and ot her"lagesmatiandlbeslthe | et a
priority (10), with 31% of Aatralians suffering from one or more of these conditi¢hs).

Musculoskeletal conditions are also the most common causes faingilhealthcare resourcg4?). In
200809, $,690 nillion was spent on arthritis and other musculoskeletal condititn&ustralia Of
this, $1,637 million was spent owsteoarthritis $1,177 million onback problems$355 million on
rheumatoid arthritis; and $3®million on osteoporosi§l3).

The benefits ofaquatic exercise

Health care professionals and consumers advocate that ageeticise isn effective and comfortable
form of exercise for people with musioskeletal conditionsThe unique characteristics of the aquatic
environment carallow higherintensity exercis¢o be undertaken, with lower cardiovascular streswl
joint impactthan is possible on land4). The benefits of aquatic exercise arise from the physiological
effects of immersion and the hydrodynamic principles of eigr in the aquatic environmeiit5).
Buoyancy decreases compressive weigbaring stresses on joints and allows functional exercise with
lessened gravitational load, improving battrength and range of moveme(it6). Additionally, immesion
in thermao-neutral water (3236 degrees Celsius) decreases sympathetic nervous system activity, which in
combination with the compressive effects of hydrostatic pressure, can reduce swaditrgase pin
sensation and stiffness of the museskeletal system, andan initiate muscle relaxation people with
musculoskeletal conditiond5, 17).

The evidencebasefor aquaticexercise

There is arowing body of evidence indicating the beneficial effectamqfatic exerciséor people with
musculoskeletal conditionSeveral systematic reviews published in the thestade hae sought to
establish the effectiveness of aquatic exercise in people with musculoskeletal conditi@uehrane
reviewof six randomised controlled trials (RCpablished in 2007dentified that aquatic exercise has
beneficial short term effets for people wittip and/or knee osteoarthriti§l8). Results from the meta
analysis showed a smadl-moderate effect on pain, function arftealth-related quality of lifen the
aguatic exercise group ogpared to the no exercise groyp8). A more recent metanalysis fron2011
comparing aquatic exercise to ladsed exercise concluded thabth aquatic and landbased exercise
programs appear to result in comparable outcomes for function, mobility or pooled health out¢b@nes
This review included 10 RAmsadults with osteoarthritis or rheumatoid arthrit(9). Both these reviews
highlighted the lack of highuality studies in this area of research. Reviews completed on the effects of
aguatic exercse for people with fiboromyalgi@0, 21) and lowback pain22) have also reported positive
impacts with aquatic exercise

2 Disabilityadjusted life yearss a measure of overall disease burden, expressed as the number of years lost due to ill
health, disability or early death. Itisal cul at ed as the sum of the “Years of |
popul ation plus the “Years Lost due to Disability” for
disability-adjusted life year can be thought of aseolost year of "healthy" life.
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These reviews invéigated the effectiveness of aquatic exerciseindividualmusculoskeletal conditian
Thesystematic revieveompleted as part oftage 1 of this evaluationvas the first systematic review
conducted across differemhusculoskeletal conditionscluding: eteoarthritis; rheumatoid arthritis; low
back pain; fibromyalgia; and osteoporo&}. Tre metaanalysidncluded information on 26 RCasd
showedthat aquatic exercise provideignificant benefits to people with musculoskeletal conditions
reflected in reduced pain @himproved physical function arteealth-related quality of lifecompared to a
non-active control groug2). The review concluded thatompared to lanebased exercise, aquatic exercise
achieved equivalent improvements pain, physical function angealth-related quality @ life. The meta
analysis results also showed that benefits were mostly consistent across condition@yymesf the
motivations for this impact study was to enable comparison of effects experienced by Waves participants
with those reported in prior studis of similar programs in similar populations.

Why did we complete this study?

The primary aim of thisnpactstudy is to assess the effect of the Waves program on keyegmited
measures of pain, physical function, joint stiffness hedlth-relatedquality of life in people with arthritis
or other musculoskeletal conditions. A secondary ®iasto exploreparticipant perceptions of the value,
impact and accessibility of the Waves prograrihe following sections provide a brief overview of the
methods,key findings, and suggested next steps following on from this evaluation.
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What did we do?

Design

An observational cohort study was undertaken where outcomes were compared across people

participating in Waves classes h Waves participants , a n dr graup sfecomsuners whavere not
participaingin Waves classes any other formal exercise programs$ h @ntrol participants . Et hi cal
approval to conduct the study was obtained from Monash UnivekditmanResearch thics Committee.

Participants

BetweenApril 2013 and~ebruary2014, 146 people were recruited to participate in this study via informed
written consent.

The following exclusion criteria aggpliedby Arthritis and Osteoporosis Victoria for participation in the
Waves exercise classes:

1. have uncontrolled epilepsy;

2. have uncontrolled diabetes;

3. have an unstable heart condition(s) or severe cardiac failure;

4. have unstable blood pressuresevere postural hypertension or uncontrolled hypertension;
5. have open wounds or ulcers.

In addition totheseexclusion crited, people wereexcluded from participating ithis evaluation if they
had:

1. participated in the Waves program in the last 6 months; or
2. insufficient English language skills (as the evaluation usesegelft questionnaires, which arenly
available in English, to measure impacts participants must be able to complete the questionnaires).

In addition to the exclusion criteria noted above, peoplkereexcluded from participating in thiempact
studyas controlparticipantsif they were:

1. dready participating in, or intending to participate in the Waves program in the next 3 months; or
2. participating in another form of formal exercise for more than 1 hour per week for 8 or more
consecutive weeks in the last 3 months.

These criteria were di#ggned to ensur@ccurate measures of change in these outconmsddbe assessed
from commencement in the program to 3 months follayw.

Participant selection

Participants were recruited to participate in this studyAxhritis and Osteoporosis Victorsaff between
1 April2013 and28 February2014. Participation was voluntan.($20 gift voucher) asprovided to
control participants to promote participation and return of surveys.

Peoplewho contaced Arthritis and Osteoporosis Victoria to enrol in ttéaves progranandwho were
eligible to attend classasere invited to participate in the impact studyhose that provided consent to
participate in the studyby returning the questionnairgsformed theWaves participants

To recruit control participats, Arthritis and Osteoporosis Victoralvertisal this studythroughtheir

newsletteisand membership databasédvertisements included an invitation foonsumerdo participate

in the study and ta@ontactArthritis and Osteoporosis Victonga telephore to obtainfurther information

Arthritis and Osteoporosis Victorszreered consumersvho made contacieccording to theabovecriteria.

Individuals who met the studgligibility criteria and who weren’t partijwerepatin
invited to participate in the studg scontrol participants .
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Waves exercise classes

TheWaves exercisprogramaimsto provideenjoyable, affordableaccessibland effectiveexercise for
people with arthritis and other musculoskeletal conditions. Classes pmgeneral fitness via aerobic
exercises, and physical function via strength and flexibility exercises. More recently, classes have also
adopted balance exercises to mitigate the risk of falisfrequent event in this populatiof8).

Classes are delivered at different aquatic centres aaretsopolitanMelbournein indoor pools with a

water temperature between 32 to 36 degrees Celsius. Classes are |eiddinyea volunteer leadeand

include a maxnhum of 20 participantsThe use of volunteers as class leaders is thought to be one of the
program’s strengths and follows Arthritis and Ost
supportingseltmanagement, peesupport, service efficiencgnd role modelling.

Wavesclasses run ifine with Victorian schodkerms(i.e. approximately&8 1  we e k s 'withdnere at i on)
than one clasper weekbeing held amostvenues Classe$astapproximatelyd5 minutesand include:

1 5-10 minutes of warm-up (light aerobic exerciseand range of motio)

1 15-25minutes ofstrength(focus on large muscle groups such as the biceps, quadriceps and
gluteals)and moderate aerobic exercigior example jogging and jumpingnd

1 10-15minutes ofcookdown period (range ofmotion andstretching exercises).

All participants follow the same general exercise program as demonstrated by the leadare but
encouraged to work at their own pace and within their oeapacitylimits. Each clasgaries in content
according to thdeader and participanpreferenceshowever, it isrecommended that each clagxlude
the above components.

An example Waves class plarpresented inAppendixl.

Measuring impacts

Wavesand control participants aopleted twoselfreported outcome questionnairesn entering the study
(baseling andat 12 weeks post baselingzorWavesparticipants, baseline was defined the time of
enrolment to the Wavegrogram The questionnaires measured

T pain;

1 physical functio;

1 joint stiffness and

1 health-related quality of life

Pain, physical function and joint stiffness

The Western Ontario and McMaster Universities (WOMAST@d@arthritis (OAJndex was used to measure
pain, jointstiffnessand physical functior{Appendix2). The WOMAC is a standardissglfreport
guestionnairethat hasestablished reliability and validity for measuritngse outcomes in people with
osteoarthritis of the knee and hip, low back pain, rheumatoid atigyrjuvenile rheumatoid arthritis,
systemicerythematous and fibromyalgi@3). It includes the subscales fpain, joint stiffness and physical
function. The pai subscale includes five items (summed score ranrg@)Qthe stiffness subscale two items
(summed score range-8), and the functional limitations subscale has 17 items (summed score reégje O
A total score for the WOMAC OA Indthat combines the saes for thepain, joint stiffness and physical
function subscaleswasgenerated yieldin@total score betweer®-96.Lowerscores on the WOMAC
indicatelesspain,joint stiffness, and functional limitations.

Health-related quality of life
Healthrelated quality of lifewas measured using tHeuroQOL five dimensions questionnaire &) —
one of the most commonly used generic questionnaires to measure hesllited quality of lifglAppendix
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3). TheEQ5Dhas beerfound previouslyto be a valid and reliable measureldalth-related quality of life

(24). The EED comprise$ive dimensions: mobility, selfare, usual activities, pain/discomfort and
anxiety/depression. Each dimeosihasthree levels: no problems, some problems, extreme problems. The
respondent is asked to indicate his/her health state by ticking (or placing a cross) in the box against the
most appropriate statement in each of thiwe dimensionsLower scores forach of the five dimensions
indicate better healthrelated quality of life.

An EQED indexutility scorerepresenting overall healthelated quality of lifevas generated from the five
dimensionscores The utility scorganges from1to 1. The utility scoe represents overall health state and
is scorel between-1 and 1 where a score of O indicates a health state equivalent to death, less than O a
health state worse than death and 1 perfect healfiverall,a higher utility score indicatebetter overall
health-related quality of life.

The E@D also includea question where the respondent scores thewerallselfrated health status on a
graduated (6-100) scale, with higher scores for higthealth-related quality of life.

Participant satisfaction

Participant satisfactionith the Waves program was measured bgustomisedsatisfaction survey
(Appendix4) that was developed by the investigators. This survey included questions regarding the value,
impact and accesbility of the Waves program. Only Waves participants were required to complete this
survey.

Statistical analysis

All statistical analyses were performed usBIDATA (version 12 dfptistical softwareDescriptive statistics
were used to profilelie study participantsWaves class attendance and satisfaction survey outcomes.
Differences in demographic and diagnosis variables between groups were assessethissingred tests.
Within and betweergroup comparisons WOMAC and EGQD questionnaires dataere performed using
t-testsasdata were normally distributednd means and SD were reportethear models were applietd
assess differences WOMAC and E®D questionnaire scordlat incorporated adjustmentor variables
not balarced across groups arkthown to dfect the outcomes being measured. Thisabked more reliable
estimates of effect to be obtaine&tatistical significance was set to a p value <0.05
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Findings

Participants

Recruitment began ofh April 2013and was completed b8 February 201During this time 189 people
were either approached due to their enrolment within the Waves prograncontacted Arthritis and
Osteoporosis Victoria to take part in the study and were assessed for eligibility. Frosartipte 146
people were considerkeligibleto participate inthe study. Of theseligible peope, 101 were Waves
participantsand 45 werecontrol participants.Baseline questionnaires were returned from\8/aves
participantsand 42control participants 24 Wavesparticipants and ontrol participantsfailed to

complete 12week questionnaires and were consideredt ltusfollow-up. Overall, a total of 8participants
completedthe protocol, 43n the Wavesinterventiongroup and 39n the control groupand were included
in the analysis. Ae study flow of participants is presentedfigurel.

Screened for eligibility
(n=189)

‘ Declinedo participate/Ineligible

l (n=43)

Participantsligible foistudy

(n=146)
Waves group Control group
Baseline survey complet: Baseline survey complett
(n=6y (n=42)
Loss to followup Loss to followup
(n=24) (n=3)
v
Completed 12 week Completed 12 week follov
follow-questionnaires guestionnaires
(n=43) (n=39)

Figurel: Flow of participants through the study

Of the 109 participants who completed the baseline questionnaires, 89 (81.58 ) weenen and the mean
(SD) age of the sample was 65.18.85) years. Over hdlie participants in the study reporteithat they
had osteoarthritis (67% 14 rheumatoid arthritis (13%), 1filbromyalgia (96), 2ow back pain (2%), 3
ankylosing spondylitis3¢o), 7osteoporosis (7%) and 2hother musculoskeletal conditiod§%).Some of
these conditions included gout and psoriatic arthrilibis age and diagnosis profile was similar to that

An evaluation of the Arthritis ad Osteoporosis Victoria Wavesogram2014 14



reported in prior studies that examined the effectiveness of warnteweaxercise in people with arthritis
and musculoskeletal conditiorf). Apart from aggmeandifference = 8.63 year95% CI13.23 to 14.0%,
there were no significant difference between the groups for any of the baseliveacteristicsThe
characteristics of the stydparticipantsare summarised irrablel.

Tablel: Characteristics a$tudy participants measured at baseline assessment

Wavesparticipants Control participants
(N=67) (N=42)
Females, n (%0 57 (85%) 32 (76%)
Age, mean (SD) 68.53 (13.09) 59.90 (14.81)
Musculoskeletal condition, n (%)
Osteoarthritis 52 (78%) 21 (50%)
Rheumatoid arthritis 8 (12%) 6 (14%)
Fibromyalgia 4 (6%) 6 (14%)
Low back pain 2 (3%) 0 (0%)
Osteoporosis 5 (12%) 2 (5%)
Ankylosing spondylitis 1 (2%) 2 (5%)
Other 9 (13%) 11 (26%)

"People could have multiple musculoskeletal conditions recorded

*Statistically significant difference from control grogp<0.05)
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Waves participant geographic profile

Table2 summarises the Waves class locasifor participants included in this studiarticipants attended

classes at 18 different pools across Melbourfiee majorityof participantsattended clases at Sunshine

Hospital (10 people, 15% of Waves participants included in the study). On average, Waves participants lived
5.7 kilometres from the pool they attended, howeware lived 27 kilometres awagnd 12 more than 10
kilometres away

Table2: Locatiors of Waves classes attended

Waves patrticipants (%)

Pool attended NELY

Able Australia 2 (3%)
Aqualink Box Hill 1 (%)
Bayfit Leisure Centre 3 (4%)
Belmore School 1 (1%)
Casey RACE 3 (4%)
Caulfield Med Centre 3 (4%)
CroydonAquatic Centre 3 (4%)
Dandenong Valley School 1 (1%)
Dandenong Oasis 3 (4%)
East Bentleigh 8 (12%)
Epworth, Camberwell 7 (10%)
Healthways 1 (1%)
Heidelberg Repat 3 (4%)
Knox Leisure Works 7 (10%)
Maribyrnong 1 (1%)
Monash Medical Centre 3 (4%)
Royal Melbourne Hospital Parkville 7 (10%)
Sunshine Hospital 10 (15%)

Figure2 depicts the place of residence of Waves participaBtch marker represents a participant and
markersare colour coded by the poolt@nhded. Theother pool attended category represents pools where
there were fewer than 5 participants included in this study.
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Figure2: Where Waves participants live

Adherence

Measuring intervention adherence provides importamfiormation about program effectiveness. There was

varying levels of attendance to the Waves classes across the Waves partidipaertghel0-11 week

period thatWaves classes were offerédependent on the length of the termpn average participants
attended 7 of the possiblé0-11 classes (minimum number attended = 2, maximum =NB)participants

attended more than 10 Waves classes during thevé2k followup and only 28 participants (65%)

attended 6 or more classes in the-tek followup. Figure3 summarises the number of classes attended

by the Waves participants.

10 -

Number of participants

Number of classes attended <P

Figure3: Waves class attendance for study participants
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Impacts

Pain, physical function and joint stiffness
Table3 andFigure4 outline the baseline and2-week WOMAC subscale and total scores for each group.

At baseline, there were no significant differences in the pain, physinatibn or total WOMAC scores
between the two groupsTheWOMAGstiffnesssubscalescore was significantly highéndicating higher
levels ofjoint stiffnesg in the Wavegarticipantscompared to the contrgbarticipantsat baselingmean
difference=0.7695% CI: 0.10 to 1.4p=0.024. Whilst the scores depicted iRigure4 for physical function
and total WOMAC scores may appear to be different between the two groups, the large variability in
participant scoresn each group (as represented by the large standard deviation valu€ahte3) meant
that differences did not reach statistical significance.

H Baseline
m 12-weeks
. 3 .

Pain Stiffness Physical TOTAL| Pain Stiffness Physical TOTAL

40
35 1

WOMAC score
= = N N w
o (&) o (8)] o (6)] o

function function
Waves participants Control particpants |
Note:
A decline in scores = improvement
**Significant difference tm controlgroupat basel ine (p=<0.05)

Figure4: Mean WOMAC scores by group and time

Figure5 displays the change in WOMA(Gbscaleand total scoregrom baseline to the 12veek followup
by group.A decine in WOMAC subscale and total scores indicates an improvement.

In the Waves groughere were no statisticallgignificantchanges in scoresver the 12week followup in
any of the threeVOMAGsubscale scoreslowever, there was a trend towardsstatstically significant
improvement inthe stiffness subscale scores the Waves participants (mean difference=0.42; 95% CI:
0.04 to 0.86; p=0.0714).

In the control group, theravere no significant changes amy of the three WOMAC subscale scores over
the 12-week followup.

There vere no significant changestine WOMAC total scores for either group over thevi@ek followup.

There were no significant betweegroup differences in the Xeekchange scores in any of the three
WOMAC subscales or the totdore.Betweengroup differences in change scomesnained nonrsignificant
when theanalysis adjusted for age and baseline scores.
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0.00
-0.20
-0.40

-0.60

-0.80 i Control particpan

Change score

-1.00 H Waves patrticipan
-1.20
-1.40
-1.60

-1.80

Pain Stiffness Physical Total
function

A decline in scores (negative values for change) = improvement
*Trend for gynificant difference from baselin® follow-up within group( p =1€)0 .
Figure5: Mean change in WOMAC scores from baseline tewigeks by group

Health-related quality of life
Table3 outlines the baseline, X#&eek and change scorésr the EQ5D domains (% of people with
reported problem)overallselfrated healthand utility scoresfor each group.

There were no significant differences between the groups for the percentage of people reporting a problem
for each of the E®D domais, overallselfrated healthand utility scorest baseline.

Figure6 displays the percentage of people reporting problems in each of thBIEQomains on the
baseline and 1&veek surveg. A decline ipercentageof people with reported problems for each domain
indicates an improvementhilst an increase inverallselfrated healthand utility scoresndicates an
improvement.There were no statistically significant differences from baseline tavd@k followup in the
percentage of people reporting the problem for any of the fiveddomains for either group.

An evaluation of the Arthritis ad Osteoporosis Victoria Wavesogram2014 19



% of people with reported probler
(&)
S
X
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Usual activit
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Waves participants

Anxiety/depressi

Self car
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Pain/discomfo

Control participants

Anxiety/depressi

M Baseline
H 12-weeks

A decline in % = improvement

Figure6: Percentage of participants with a reported problem in each domdig group and time
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Figure7 displays the change in the EBDoverall health state andtility scores.The overall health state
guestion on the E@D asks respondents to indicate on a scale from 0 to 100 (note this is represented as
1.00 onFigure7) how good or bad their health is today, in their own opinion. A score of 100 represents a
‘“best i magi nabODawdisté anlatgh natb & te eFor \avied phrticipanta, there was
statistically significant improvement in overall health state scores over theekk followup (mean

change: = 5.40%, 95% CI 1.38% to 9.43%; p=0T&e was a trend towards a statistically significant
difference in the overall health state chang®es between groups (mean difference=6.98% CI:1.01

to 13.35; p=0.091L

The utility score is an aggregated score generated from the responses to the five domain scores for
mobility, selfcare usual activity, pain/discomfort and anxiety/depressione Thility score represents
overall health state and is scatbetween-1 and 1 where a score @findicates a health state equivalent to
death, less than O a health state worse than deatid 1 perfect health.

There were no statistically significant diffeces in the baseline EBD utility score between the two
groups. There were also no statistically significant differences in change in t6B Efity score from
baseline to 12veek followup in the EGBD utility score for either group or between graip

Score
o
a1
o
1

H Baseline

H 12-weeks

Overall health
state

Overall health
state

Utility index Utility index

Waves participants Control participants

An increase in scores = improvement
**Significant difference from baselineto followp wi t hi n group (p=<0.10)

Figure7: Mean E)-5Doverall health state ancutility scoresat baseline to 12weeks by group
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Table3: Mean (SD) and mean change (95% CI) values for WOMAC ab®B@tcome measures at baseline and 12 weeks

WOMAC
Pain (620)

Joint diffness (0-8)
Physical function (658)
TOTAL (®6)

EQ5D

Reported problem
Mobility

Seltcare

Usual activity
Pain/discomfort

Anxiety/depression

Overallself-rated health
state (0-100)

Utility (0-1)

Waves participant{n=43)

Baseline
Mean (SD)

7.88 (3.82)

3.84 (1.53)* Bt
26.60 (14.57)
38.33 (19.12)

Number (%)
31 (72%)

8 (19%)

30 (70%)

37 (86%)

16 (37%)
Mean (SD)
63.07 (17.18)

0.84 (0.10)

All data were normally distributed
** BLStatistically significant difference from control group at baseline

*Within Trend for significant differerecfrom baseline to follow p
** Within Sjgnificant difference from baseline to follewp

12-weeks
Mean (SD)

7.42 (3.73)

3.42 (1.69)Witin
25.91 (13.07)
36.75 (17.94)

Number (%)
27 (63%)

8 (19%)

29 (67%)

40 (93%)

15 (35%)
Mean (SD)
68.31 (16.73F

Within

0.83 (0.11)
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within p (
withinO9roup (p==<

Change
Mean 05% CI)

-0.47 (1.27 t0 0.34)

-0.42 ¢0.88 t0 0.04)
-0.70 ¢3.92 t0 2.53)
-1.58 ¢5.75 t0 2.59)

%(95% ClI)

-9% (-2%%to 10%)
0%(-16% to 30%)
-2%(-22 to 17%)
7%(-6% to 20%)
-2%(-23 to 18%)
Mean (95% CI)

5.40 (1.38 to
9_43)<Change

-0.01 €0.03 to 0.02)

grou

Control participantgn=39)

Baseline
Mean (SD)

7.13 (3.46)

3.08 (1.46)
22.85 (11.17)
33.05 (14.91)

Number (%)
29 (749

11 28%

30 (77%

37 05%

19 @9%
Mean (SD)
67.49 7.78

0.80 (0.09)

12-weeks
Mean (SD)

7.03 (3.52)

3.15 (2.07)
22.92 (11.66)
33.10 (16.21)

Number (%)
25 64%

8 21%

25 64%

34 87%

15 (38%)
Mean (SD)
66.72 (20.91)

0.82 (0.12)

Change
Mean (95% CI)

-0.10 ¢1.16 to
0.96)

0.08 ¢0.43 t0 0.58)
0.08 ¢2.90 to 3.06)
0.05 ¢4.05 to 4.15)

%(95% ClI)
-10%(-31% to 10%)
-8%(-27% to 11%)
-13%(-32% to 7%)
-8%(-20% to 5%)
-10%(-32% to 12%)
Mean (95% CI)

-0.77 (6.98 to
5.44)

0.01 ¢0.01 to 0.06)
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xChangeT r end for significant difference in change scores between groups (ps<0.10)
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Participant satisfaction

The satisfagdn survey results are presentedkigure8. In the Waves grougll of the43 participantghat
completed the 12veek followup completedthe participant satisfaction survey. Survey responses
showed that over 90%f participants found the Waves classes enjoyable, and would recommend the
classes to others. More than 90% of participants plan to continue attending the Wesgsm and more
than 90% of the participants agreed that the class format is suitable &r tondition Most participants
(80%) agreed that the Waves classes were beneficial for their condition(s).
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Holding Waves classes in different locations an
different times makes it easier for people to attenc
water exercise class

| feel safe in the class|

| confidence i

ability

have n

The social contact and peer support from other pe
similar conditions in the class is just as important
exercises

The number of classes | attend each week sufficie
improvement health and well-being

Taking part in the Waves program has been bene
my sleep

Taking part in the Waves program has been bene
my condition(s)

| enjoy the social contact with others in the Wavi

The cost of each class is afford

The format of the classes is suitable for my c

| plan to continue attending the Waves ¢

| would recommend the Waves classes to my

| enjoy the Waves class

o
2

0% 10%20%30%40%50%60%70%80%90%100%

m Strongly agree® Agree ® Neutral = Disagree m Strongly disagre® Missing

Figure8: Satisfactionsurvey results
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In addition to the questions displayed kigure8, the satisfaction survey included the questiéhd 2 € 2 dz
KFE®?S +tye RRAGAZ2YIFE O02YYSyida | 02dzi .0TWeBtyogdoftieS> A YL
43 respondents answered this question. Key themes from responses were that @artscfpund the

classes enjoyable and effective.

| find it hard to motivate myself and make time to look after myself as much as | should. However, |
find the Waveglasses so beneficial | never miss them, even though I tram both ways and it takes a
large proportion of the day to do sbfind Waves hugely beneficial.

So far | feel that | have put off any surgery to my hip, so I'm hoping that it lasts as long as | keep
attending the classes.

The leaders are always very friendly and encouraging.

Suggestionfor improvement related to facilitating seffractice of exercises, increased consistency of
class content across leadeasd modifying class content for individuals who experience fuass fatigue

| would welcome some additional time at the end ofifal instructions to pracée exercises on my
own ¢ e.g. another 15 mins of water time rather than having to exit pool after 40 min due to next
scheduled class commencing.

Class flow is disjointed between the 3 leaders.
My medics are wary becaugeltaRidig 24-48 hrs to recover.
One participant raised that they felt unsafe whilst performing balance exercises.

The balance exercise performed in my class is quite unsafe, standing on one foot, eyes closed, with
hand above head.

Whilst most people enjoy the s@dichatter during classes, it can be distracting for some people.
| enjoy the social contact but | find too much chatter distracting.

A full summary of the participant comments to this question is faled in Appendix 5
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Key learnings and recommendations

Warm water exercise is growirig popularityin both people thatlive with arthritis or musculoskeletal
conditions and the health professionals that provide care to them. The effectiveness of warm water
exercise has been demonstrated by a number of resesiatlies published imternational healthcare
journals(2).

The Waves program, e s isakbykdarvedpeodided by Arthititieand Gsteapordsi® 7 0 s
Victoria. With more thari20 leaders providing%classes in more than 20 locations across Victoriavey

450 participantsthe Waves program is one of the largest formalised warm water exercise programs in
Australia. Whilst this popularity in itself provides evidence of the positive impacts participants are likely to
experience from the program, in an@mnment of evidencédasedbestpractice provision of empirical

data to support the impacts is a priority. This impact study sought to address this need.

Participation in Waves classes achievafmor improvements in symptoms and functional impairment

Inthis study, people participating in Waves classes reported improvements inqairstiffness, physical
function, mobility, daily activities and feelings of atyiand depression. Theprovementin stiffness

was the onlyoneto reach statistical sigficance It is likely that thesmall yet diverse sample of people
includedreduced the ability to detect statistically significant changes in the other outcomes measured.
Other factors likely to have contributed to the lack of statistical significancéhatehe control

participants appeared younger, to have lower levels of symptoms and functional impairment and that the
Waves classes are of lower intensity than similar programs tested in prior samdiesttendance at

classes was modedWhilst the ana/sis of differences between groups for change scores was adjusted for
differences in baseline scores the differences didrneath statistical significanc@®f note, the WOMAC
scores for the Waves patrticipants in this study appeared comparable to thesetafipants with OA

included in previous successful trials of warm water exei(@is2s, 27).

People attending Waves classes already have Higlrels of selireported healthrelated quality of life

The Waves patrticipants included in this study reported statistically significant improvements in their
overall health site scoresas measured by the E&RDhealth-related quality of lifeassessment ovehe
12-week followup. The selcare, usual activity, pain/discomfort, anxiety/depression and utility scores for
the EQ5Dhealthrelated quality of lifeassessment remainestable for both groups over the ieek
follow-up. Changesn these aspects diealth-related quality of lifemayrequire alonger followup period
to detect changes. Alternatively, the goal witbalth-related quality of lifenay be to maintain rather @n
improve in this populationindeed thehealthrelated quality of lifereported by participants in this study
wascomparableo that reported forgeneral population of the same age (Waves ut#ity.84 age
matched norm utility=0.82(28). This suggestsealth-related quality of lifenay havealreadybeen
optimisedin Waves patrticipants and therefore there was no room for further improvements.
Maintenance, rather than improvement in outcomes is important. In light of ghtgpjestion rgarding
maintenance of theg a r t i caongitomshaalt be added to the satisfaction suriejongerterm
follow-ups,rather than focusingolelyon improvement.

Greater improvements may be achieved if Waves classes are more fregselfipractice faclitated and
class attendance improved

In comparison to prior studies which have reported statistically significant improvements in outcomes
similar to that evaluated in this study, the Waves exercise clagsssless intensiveln the systematic
review that was completed astage 1 of this evaluation project, three studies of warm water exercise
were found to have significant positive impacts on p@n In two of these three studies, the warm water
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exercise program was delivered twice per wé¢&ks) and one study provided a class three times per week
(6). In comparison, Waves patrticipants typically attend one class per week. This lower dosage of classes
may be a factor contributing to smaller improvements than those reported by prior studies.

An alternativeto increasing thdérequency of Vives classes as a strategy to provide a higher dose of
exercise is the provision of materials to support-geHctice of exercise. For exampjarticipantscould
be provided with leafletshat include information on the benefits of seifactice and exercise examples
to encourage participants to prasti exercises outside of class timasd/or information about other
times they could access the poWaves leaders could also be trained to encouragepsalitice.

The modestlevels of attelance at Waves classes may also have contributed to the smaller improvements
in effectsthan reported by other published studies of warm water exercise in similar populates

the 10-11week period thatWaves classes were offered, on average partitipattended 7 of the
possiblel0-11 classes (minimum number attended = 2, maximum =MN0)participants attended more

than 10 Waves classes during thevi@ek followup and only 28 participants (65%) attended 6 or more
classes in the X&eek followup. Reasons for norattendance were not explorednd would be a useful

activity for Arthritis and Osteoporosis Victoria to perfaofReasondor modest attendance maclude

illness over the winter months, vacations and family commitments. The number of partisiincluded in

this study was too small to pernmteaningfulsub-group analysis across high and lattendees This

would be a valuable analysis to conduct in future studiedarge enough sampigasobtained.

Waves participants perceive that the daes are enjoyable, acceptable and an effective strategy for
managing their condition

An important finding of this study was the high levelsatisfaction with the Waves classes.
Overwhelming, study participanis the Waves groupndorsed the Waves daes as being enjoyable,
acceptable and effective for managing their condition.

There were a small number of comments provided by participants relating to areas where the program
could be further developed. These includacilitating selpractice of execises, increased consistendcly o
class content across leaders amddifying class content for individuals who experience fuass fatigue

or othersymptoms It must be noted that these suggestions came from individual participants rather
than being consnsus recommendations across all participants surveyed. Despite this, the comments
would appear to offer valuable areas to citer developing the program.

Checkingn with participantsat the start of classes is important

When commencing a new exercigmgram it is important to monitohow individuals respond to the
specific exercises and the intensitithe classes. There may be specific exercises whahan increase

in symptomsglasses may result in fatigue or muscle soreness that dispgpteipants usual activities or
conversely participants may feel the program was too easy and they would like more challenging
exercisesWaves leadershould beremindedto communicate with participants at the start of each class
to ensure there were no a@vse effects fronthe previous clasand that the intensity is at a level that
they feel will be most beneficial for the(8).

Waves leadershould provide confirmation to participants about thpurpose andsafety of thebalance
exercises

The prevalence of recurrent falls and fall injuries among adults with arthritis is up to 2.4 and 2.5 times
higher, respectively, than those without arthri(l3). Preventing falls is therefore a priority outcome for
this population and exercise isagll-establishedstrategy to achieve this.
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To be effective at reducing falls risk, balance exerabesldprovide a moderate to high challenge to
balance(7). The pool is an ideal environment to praetchallenging balanaexercisess there is a low
risk of injury should person ovetbalance whilsperforming the exercise. To increase participants
understanding of the purpose of balance exercises, leasleosiidbe encouraged to communicate to
participants the need fordlance exercises to be challenging to ensure they are most effective and
reassure participants that the most likely consequences of-baancing is to get their hair wet rather
than suffering any injury. As with all exercises included in the Waves pnogeaticipants maghoose
not to perform balance exercises if they are not comfortable performing them.

Waves leaders should be encouraged to provimsistency in exercises across Waves @ass

Providing a consistent set of core exercises across&sahas the potential to optimig®sitiveeffectson

healthas it facilitates participants mastering exercises so they are performed correctly. Learning a new
exercise takes time and often the first few times it is practiced mayrmducebenefits.Wawes leaders

are currently encouraged to ensure a large proportion of the class contains exewviiseghich

participants are familiar. Whilst inclusion of novel exercises is not discouratexihas benefits such as

keeping classes interesting and promatithe acquisition of new skillsthere needs to be a focus on
consistency rather than diversitt nc our agi ng HlHenddewmis ht omt‘hceredkader s
content and program staff auditing classes more frequently may facilitate greater cangisteexercises
delivered across classes.

Limitations
There are several limitations of this study that should be acknowledged.

Longterm outcomes were not assessed in this study so it cannot be determined if the positive effects
reported by Waves partipants can be maintained over time, or if greater improvements could be
achievedwith a longer followup period Changing outcomes may take time and 12 weeks is a relatively
short time period over which to measure changes in outcomamnore realistic timfame may be in the
order of 612 months.

Whilst it is important to know the short term impacts of exercise interventions, studies of ldagar
outcomes are required. A study by Cochratel.found pain and physical function improved after 1 year
of aquatic exercise for people with osteoarthritis, though effects were lost at 18 months foifpwhen
aguatic exercise was ceased fem®nths(29). Similarly, a study by Thom@&szarus et al. reported
significantimprovements irhealth-related quality of life pain and physical function following completion
of a 12week aquatic exercise programprople with fibromyalgia with effects being maintained only for
pain after a consecutive }®eek period of physical inactivit). Therefore, persistence withiquatic
exercise training may be essential for preserving changesatih-related quality of lifeand physical
function, but effects of aguatic exercise on pain may be maintained for longer periods. Larger more robust
trials are required to more accuraly determine thdongterm effects of aquatic exercis&#he data
collected in this pilot study may indeed serve to develop lagge grant applications for this purpose.

The lack of random allocation of participants to the intervention and control grégip limitation of this
study. Therefore, selection bigastype of bias caused by choosing a@ndom data for statistical analysis
could have occurred andfluenced our study findings.

This studyinitially aimed to recruit 100 Waves participants ab@0 control participants over the six
month recruitment period and to then match the Waves participants todbetrol participantsbased on
age and condition. However, due to an insufficient number of recruits, this process was unable to be
completed.This could account for thdifferences between baseline characteristics of the two groups
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being comparednd inability to detect effects that may have otherwise been observed with a larger
sample

Differences between groups observed in the outcomes measuréds study may have also been due to
confounding factors noteasured. Factors such as medication use and othémteoventions were not
collected from participants, which may hasenfounded our results.

The small sample meant it was difficult to detsignificant changes in outcomes. In addition, confidence
intervals were wide, suggesting the sample was he
to complete a sulgroup analysis of intervention effectiveness according to specific masalbtal

conditions.
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Summing it up
In summary the key messages that emerged from this impact study are:

1 the Waves warm water exercise program providesor improvements irsymptoms and
functional impairmentsn people with arthritis and other musculodkeal conditions

1 there is an opportunity to achieve greater impacts by offering more frequent classes, encouraging
selfpractice and increasingass attendance; and

1 the majority of participants find the Wavesgrm water exercise program enjoyable, easily
accessible and benefici@l their health.

The information gained from this study can be used to inform planning and development of the Waves
program. Key recommendations relating to the program developnraitide:

1 exploring reasons for modest classaattiance and strategies to improve this;

9 following up participantd year after they completed their baseline survéygain insights into
long-term outcomes;

9 if the satisfaction survey is used again, consider adding a question regarding maintenance of the
participants’ symptoms rather than focusing or

1 implementingstrategies to increase the frequency of performing warm water exercise outside of
Waves classes, such as providing an education and exercise pamphlet and leaders promoting the
valueof selfpractice;

1 remindingWaves leaders to communicate with participants at the start of each class to ensure
there were no adverse effects from the previous class;

1 the implementation ofWaves leaders providg confirmation to participants about the sty of
the exercises being performed especially exercises that aim to challenge balance;

1 ogettingWaves leaderso‘ ¢ h-ee’k wi t h ontalmere regular badte commpare class
content to facilitate greater consistency in exercises delivered aarfasses; and

1 implementing thatprogram staff could facilitate consistency in exercises provided by leaders by
auditing clasas more frequently

This study provides a comprehensive overview of the effectiveness of the Waves warm water exercise
program pravided by Arthritis and Osteoporosis Victoria. On the basis of the findings presented in this
report, it appears that the Waves program can decrease the burden of arthritis and other musculoskeletal
conditions by decreasing pain and joint stiffness, androwing physicafunction. Findings from this study

can be used by Arthritis and Osteoporosis Victoriprimote the benefits of warm water exercise and

the need for further evaluation
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Appendix1: Example Waves class

TIME (mins) CQUIPMENT/
TYPE ACTIVITY/EXERCISE or REPS MODIFICATIONS (Easier/Harder) NOTES
Introduction Hokey pokey 2 mins

Increase speed, change stride length and

Light aerobic Walking across the pool 2 mins starting to swing arms
Light aerobic Walking across the pool sideways 2 mins Increasing speed and starting to swing arms
CORE REPEAT THIS SERIES TWICE 15- 25 mins
Strength - lower body Lunges 10+10
Aerobic Punching 2mins
Strength - lower body Single leg Cycling 10+ 10 reps | 10 times forward, then 10 reverse
Aerobic Star jumps (opposite arms / legs) 2 mins
Strength - upper body Rail/Wall push ups 10 reps
Aerobic Swimming strokes 2 mins On the spot or walking around the poaol
ROM (range of motion) Playing the accordion 1 min Moving hands up and down
REPEAT CORE SECTION TWICE OR THREE TIMES DEPENDING ON TIME
ROM - 'doing the domestics! Washing machine (trunk rotations) Can swing arms around the body
ROM - 'doing the domestics! Playing the piano Can walk or move side to side as you play
ROM - 'doing the domestics! Doing the domestics Stir the pot, tumble dryer with hands,
ROM - 'doing the domestics! Doing the domestics Reaching high to brush away spiders
Arthritis ROM Hands & feet
Spine ROM Neck Side stretch & head rotation

CONCLUSION NOTES (Health

and safety):

REASONS FOR EXERCISES AND
SEQUENCES:

The class core involves minimal equipment. Exercises alternate between strength exercise to Aerobic exercise. This

is one of the different ways to structure a class core to maintain a moderate intensity and save time.
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Appendix2: WOMAC OA Index

INSTRUCTIONS
In sections A, B and C questions will be asked in the following format and you should give your answers by
puuti ng an “X” in one of the boxes.
NOTE:
1. 1 f you put y-bamdboxjeX” i n the | eft
None Mild Moderate Severe Extreme
X [] [] [] []
then you are indicating that you hawno pain.
2.1 f you put yoehamdbdxj®” i n the right
None Mild Moderate Severe Extreme
[] [] [] [] X

Then you are indicating your pain is extreme.

3. Please note:
a.that the further to the right you place yo
b.that the further to the Il eft you place you
c. Pl ease do not place your “X" outside the b

You will be asked to indicate on this &pf scale the amount of pain, stiffness or disability you have
experienced in the last 48 hours.

Remember, the further you place your Yoauareto the r
indicating that you experienced.
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Section A

INSTRUCDNS

The following questions concern the amount of pain you have experienced due to arthritis. For each
situation please enter the amount of pain experienced in the last 48 hours.

Pl ease mark your answers with an *“X”
QUESTION: How much pain do you have?

1. Wadking on a flat surface

None Mild Moderate Severe Extreme
[] [] [] [] []

2. Going up or down stairs
None Mild Moderate Severe Extreme
[] [] [] [] []

3. At night while in bed
None Mild Moderate Severe Extreme
[] [] [] [] []

4. Sitting or lying
None Mild Moderate Severe Extreme
[] [] [] [] []

5. Standing upright

None Mild Moderate Severe Extreme
[] [] [] [] []
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ECTION B

INSTRUCTIONS TO PARTICIPANTS

The following questions concern the amount of joint stiffness (not pain) you have experienced in the last
48 hours. Stiffness is a sensation of restriction or slowness in the ease with which you move your joints.

Pease mark your answers with an * X7

6. How severe is your stiffness after first wakening in the morning?

None Mild Moderate Severe Extreme
[] [] [] [] []
7. How severe is your $tness after sitting, lying, or resting later in the day?
None Mild Moderate Severe Extreme
[] [] [] [] []
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SECTION C
INSTRUCTIONS TO PARTICIPANTS

The following questionsoncern your physical function. By this we mean your ability to move around and
to look after yourself. For each of the following questions please indicate the degree of difficulty you have
experienced in the last 48 hours due to arthritis.

Plea markyur answers with an “X”

QUESTION: What degree of difficulty do you have?

8. Descending stairs

None Mild Moderate Severe Extreme
[] [] [] [] []
9. Ascending stairs
None Mild Moderate Severe Extreme
[] [] [] [] []
10. Rising from sitting
None Mild Moderate Severe Extreme
[] [] [] [] []
11. Standing
None Mild Moderate Severe Extreme
[] [] [] [] []
12. Bending to floor
None Mild Moderate Sevee Extreme
[] [] [] [] []
13. Walking on flat
None Mild Moderate Severe Extreme
[] [] [] [] []
14. Getting in/out of car
None Mild Moderate Severe Extreme
[] [] [] [] []
15. Going shopping
None Mild Moderate Severe Extreme
[] [] [] [] []
16. Puttingon socks/stockings
None Mild Moderate Severe Extreme
[] [] [] [] []
17. Rising from bed
None Mild Moderate Severe Extreme
[] [] [] [] []
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. Taking off socks/stockings
None Mild Moderate
[] [] []
. Lying in bed
None Mild Moderate
[] [] []
. Getting in/out of bath
None Mild Moderate
[] [] []
. Sitting
None Mild Moderate
[] [] []
. Getting on/off toilet
None Mild Moderate
[] [] []
. Heavy domestic duties
None Mild Moderate
[] [] []
. Light domestic duties
None Mild Moderate
[] [] []

THANK YOU FOR COMPLETING THE QUESTIONNAIRE

Severe
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[

Severe

[

Severe
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Severe

[
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[
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Appendix3: EQ5D questionnaire
Please read each statement and select the one that best déssiyour health today.

Mobility PLEASE TICK ONE BO:.

Thinking about your health today, which of the following statements best describes your mobili

| have no problem walking about []
| have some problems in walking about []
| am confined to bed. L]
Seltcare

Thinking about your health today, which of the following statements best describes youaseH

| have no problems with setfare ]
| have some problems washing and dressmgelf []
| am unable to wash or dress myself. []

Usual activity

Thinking about your health today, which of the following statements best describes your usual ac
such as work, study, housework, family or leisactvities?

| have no problems with performing my usual activities ]
| have some problems performing my usual activities []
| am unable to perform my usual activities. []

Pain/discomfort

Thinking abotiyour health today, which of the following statements best describes any pain ol
discomfort you may be experiencing?

| have no pain or discomfort ]
| have moderate pain and discomfort []
| have extreme pain and disconmfo ]

Anxiety/depression

Thinking about your health today, which of the following statements best describes any anxiety
depression you may be experiencing?

I am not anxious or depressed []
| am moderately anxiousd depressed []
| am extremely anxious and depressed. ]
Now | would like you to think of a scale between 0 and 100, where 0 (0-100)

the worst health you can imagine and 100 is the best you can imagin
What number between 0 ah100 best describes your health today?

THANK YOU FOR COMPLETING THE QUESTIONNAIRE
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Appendix4: Satisfaction survey

Please complete this survey about the Waves classes using the following scoring system

A B C D E
Strongly agree Agree Neutral Disagree Strongly disagree
| enjoy the Waves classes A|B|C|D|E
| would recommend the Waves classes to my friends A|B|C|D|E
| plan to continue attending the Waves classes A|B|C|D|E
The format of the classes is suitabbe fmy condition A|B|C|D|E
The cost of each class is affordable A|B|C|D|E
| enjoy the social contact with others in the Waves class A|B|C|D|E

Taking part in the Waves program has been beneficial for my condition(s) |A |B [C |D |E

Taking part in the Waves moam has been beneficial for my sleep

The number of classes | attend each week sufficient for the improvementhg 5 | g clplE
and weltbeing

The social contact and peer support from other people with similar conditio o |g |c |D | E
in the class is just asportant as the exercises

| have confidence in the class | e¢A|B|C|DIE

| feel safe in the classes A|B|C|D|E

Holding Waves classes in different locations and at different times makesit o |g |c | D | E
easier for people to attend warm water exercise class

Do you have any additional comments about the value, impact or accessibility of the classes?

THANK YOU FOR COMPLETING THE QUESTIONNAIRE
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Appendix5: Satisfaction survey responses

Do you have any additional comments about the value, impact or accessibility of thesels®

Access to classes for the Frankston area is difficult. The night time class at CASEY RACE Cranbourne is the
class and is hard on older people to attend!

As | have to walk to and from Monaklospital it would be more convenient if | coulse the Claytoquatic
Centre. From my home this takes just 5 minutes to commute by walk.

Excellent value. Class leader's knowledge about how to complete exercises safely is very questionable. Clas
disjointed between the 3 leaders. They appéabe 'just getting it done', moving quickly betweegpetitions and
often finishing after 40 mins, leaving us to float on a noodle etc. The balance exercise performed in my class
unsafe, standing on one foot, eyes closed, with hand above hdsa thedumbbellunder the foot and doing quad
lifts is also dangerous for balance and controtiofmbbell

| am very happy and all are very supportive and friendly.
I can only cope with 30mins due to fatigue.

| enjoy the social contact but | find toouth chatter distracting. It disturbs my concentration and personal
enjoyment of the activity, but | do enjoy the friendliness and support of other group members.

| find it hard to motivate myself and make time to look after myself as much as | shouléveigwfind the Waves
Classes so beneficial | never miss them, even though | tram both ways and it takes a large proportion of the
do so. | find Waves hugely beneficial.

| find the group very friendly and helpful especially the leader. | canogistet classes although they are a long wal
from where | live but if | could not drive | could not attend.

| suffer at times after the program and must try to be less agile. Waves is good.

| would welcome some additional time at the end of formal instimts to practse exercises on my owse.g.
another 15 mins of water time rather tharaking to exit pool after 40 minutes.

I'm 44 and feel very young in the class. Most pe@pkea lot older. It would help if you could change classes if cg
attend one- subject to availability.

My medics are wary becausesitaking 2448 hours to recoverPostpolio syndrome is my first disability. Have hag
additional problem diagnosed since starting Waves. | believe Wavesrhelgope with it all. Class leaders are
great. The group | attend with are all differentslvery special. | believe my strength has improved too. | would
have preferred morning class as it takes real effort to gonoigtafternoon.

No. Everything is good and enjoyable.

| do feel that the @erall system could be greatly improved. My class falls on a Monday night. Due to school hc
(probably can't alter that) public holidaysgain no classes and most importantly, the hydrotherapy pool not be
'up to scratch' therefore classes havittgbe cancelled, twice so far, | am not able to access the value of the
exercises on my health.

| feel that | have put off any surgery to my hip, so I'm hoping thasitlas long as | keep attendiolgsses.
Thank you, during the time of the class pgin felt a little less. The hot water felt good, but the pain was still the
The leaders are always very friendly and encouraging.

Unfortunately | was only able to attend 3 out of the 10 classes, as | developed shingles and did not want to ¢
into contact with others.

Very convenient location for me. | would like to continue in 2014.
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