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ABSTRACT

Objectives Machado-Joseph disease (MJD) is the most
common spinocerebellar ataxia worldwide. Prevalence is
highest in affected remote Aboriginal communities of the
Top End of Australia. Aboriginal families with MJD from
Groote Eylandt believe ‘staying strong on the inside and
outside’ works best to keep them walking and moving
around, in accordance with six key domains that form
the ‘Staying Strong’ Framework. The aim of this current
study was to review the literature to: (1) map the range
of interventions/strategies that have been explored to
promote walking and moving around (functional mobility)
for individuals with MJD and; (2) align these interventions
to the ‘Staying Strong’ Framework described by Aboriginal
families with MJD.

Design Scoping review.

Data sources Searches were conducted in July 2018

in MEDLINE, EMBASE, CINAHL, PsychINFO and Cochrane
Databases.

Eligibility criteria for selecting studies Peer-reviewed
studies that (1) included adolescents/adults with MJD, (2)
explored the effects of any intervention on mobility and
(3) included a measure of mobility, function and/or ataxia
were included in the review.

Results Thirty studies were included. Few studies
involved participants with MJD alone (12/30). Most studies
explored interventions that aligned with two ‘Staying
Strong’ Framework domains, ‘exercising your body’ (n=13)
and ‘searching for good medicine’ (n=17). Few studies
aligned with the domains having ‘something important to
do’ (n=2) or ‘keeping yourself happy’ (n=2). No studies
aligned with the domains ‘going country’ or ‘families
helping each other’.

Conclusions Evidence for interventions to promote
mobility that align with the ‘Staying Strong’ Framework
were focused on staying strong on the outside (physically)
with little reflection on staying strong on the inside
(emotionally, mentally and spiritually). Findings suggest
future research is required to investigate the benefits of
lifestyle activity programmes that address both physical
and psychosocial well-being for families with MJD.

Strengths and limitations of this study

» This is the first review to map interventions trialled
for individuals with Machado-Joseph disease (MJD)
to enhance walking and moving around and to align
findings with the ‘Staying Strong’ Framework.

» Studies typically focussed on interventions that
promote ‘staying strong on the outside’ (physically),
with few targetting ‘staying strong on the inside’
(emotionally, mentally and spiritually).

» This study is limited by a shortage of high-quality
research that includes individuals specifically with
MJD.

» This review highlights opportunities for investigating
the benefit of lifestyle activity programmes that ad-
dress both physical and psychosocial well-being for
families with MJD.

INTRODUCTION

Machado-Joseph disease (MJD), or spinocere-
bellar ataxia type 3, is an autosomal-dominant
neurodegenerative disease. Individuals with
M]JD experience progressive cerebellar ataxia
and decline in mobility caused by premature
cell death in the cerebellum and brainstem.'
Average life expectancy is 20 years from
onset of symptoms, with most individuals
wheelchair users within 10 years of symptoms
emerging.g M]JD is the most common spinoc-
erebellar ataxia (SCA) worldwide® and is most
prevalent in remote Aboriginal communities
in the Top End of Australia. For example,
prevalenace estimates for the Groote Eylandt
Archipelago in Australia are ~743/100 000,
compared with ~39/100 000 for the Azores
Archipelago in Portugal, where MJD is also

commonf”
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Many trials are underway to find a cure for a range of
SCAs.”? Other research efforts have focused on physio-
therapeutic interventions to address impairments and
activity limitations resulting from a range of hereditary
ataxias (HAs).'>"® These interventions have been shown
to enhance mobility and potentially delay symptom
progression.14 For people with MJD, current recom-
mended physiotherapeutic interventions are based on
findings from studies on other SCAs."”” ""'7 A focus on
M]D is required, given the differences in pathophysiology
and neurochemistry between SCA types,” and to under-
stand what interventions have been previously explored
and where gaps lie. This information will provide future
direction for targeted interventions for people with MJD
to maximise their functional mobility.

Interventions designed to promote mobility for Aborig-
inal families with MJD from the Top End of Australia,
whose culture and lifestyle are uniquely different to those
with MJD in other parts of the world, have not been inves-
tigated.'® Importantly, these interventions are unlikely to
be effective if they do not incorporate Indigenous views
and concepts of physical activity and lifestyle in line with
cultural and traditional practices.'®’

Aboriginal families with M]JD from the Groote Eylandt
Archipelago have experienced the impact of MJD on their
families for generations.'® In a recent study,” these fami-
lies shared their perspectives on what is important and

what works best to keep walking and moving around."®
Participants emphasised the importance of ‘staying strong
on the inside and outside’ (physically, mentally, emotion-
ally and spiritually) through ‘exercising your body’,
‘keeping yourself happy’, ‘going country’, ‘searching for
good medicine’, ‘families helping each other’ and having
‘something important to do’.'® These domains formed
the ‘Staying Strong’ Framework to keep walking and
moving around; a framework driven by community and
culturally founded needs (table 1).!® This review set out
to explore: (1) What interventions/strategies have been
explored to promote walking and moving around for
people with M]JD (2); How the findings of these explo-
rations align with the perspectives of families with MJD
from Groote Eylandt, according to the domains of the
‘Staying Strong’ Framework.'®

METHODS AND ANALYSIS

A scoping review was conducted following the five-step
approach recommended by Arksey and O’Malley and
further developed by Levac et al.** ** A scoping review was
chosen to allow a broad range of topics across a range
of study types and designs to be explored, to identify the
nature and extent of research evidence available.” The
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) extension for Scoping Reviews

Table 1 ‘Staying Strong’ Framework
Domains Definition
Exercising » Having an active lifestyle and keeping your body moving every day keeps you physically strong (ie, going
your body country, walking, hunting, fishing swimming, dancing, doing housework and yard work, riding a bike,
walking on a treadmill).

» Exercising your body helps you cope with the worries and sadness that come with MJD.
Something » Finding something meaningful to do pushes you to keep your body moving and keep physically strong.
important to » Having something important to do helps you feel you are contributing to your family and community, sets
do an example for others and builds self-esteem and happiness.
Keeping » Finding ways to stay happy and positive, and drawing on family and support services when required, helps

yourself happy

you keep persevering in life despite having MJD.

» It helps you to keep doing the things you need to do to stay physically strong.
» Feeling low and unhappy can make you feel physically weak.

Searching for »
good medicine

Searching for good medicine or food from the natural environment, or useful clinical medicines, is important
for staying physically and emotionally strong.

» It is important to find good medicines that help you to manage other illnesses that negatively impact living

with MJD (colds, flus, infections and pain).

» For Aboriginal people of Groote Eylandt, finding traditional medicines in the bush or beach is important for
staying active and keeping physically and emotionally strong.

Going country »

Going country means getting out and about, to places meaningful to the individual, to do things that matter,

with people that matter, to keep yourself both physically and emotionally strong.
» For Aboriginal families of Groote Eylandt, going country involves getting out of the home, visiting their
lands, at the bush or beach, often to go hunting or fishing with family.

Families |
helping each
other >

as the disease progresses.

Family support is important for having opportunities to keep physically strong and for physical assistance

Support from families offers important emotional support, keeping you strong inside.

» Family extends to local and trusted service providers.

MJD, Machado-Joseph disease.
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Table 2 Search terms (MEDLINE)

Concept Search terms Limits
What program* or promot* or interven* or strateg* or approach* or train* or rehab* or princip* or Nil
(interventions) therap* or support* or motivat®

Works best benefi* or improv* or positiv* or significan* or maint* Nil
(promote, enhance)

People with MJD cerebellar ataxia/ or exp spinocerebellar ataxias/ or spinocerebellar degenerations/ Nil

(initially broadened
search to HAs to ensure

or friedreich ataxia/ or olivopontocerebellar atrophies/ or ‘spinocerebellar ataxia* or
‘machado joseph disease’ or ‘friedreich’s ataxia’ or ‘inherited olivopontocerebellar

all studies that may have atrophy’ or ‘cerebello-olivary atrophy’ or ‘spinocerebellar degeneration’ or ‘genetic

included participants with degenerative ataxia’ or ‘cerebellar ataxia’ or ‘hereditary ataxia’ or ‘genetic ataxia’

MJD could be screened) or ‘inherited ataxia’ or ‘dentatorubral pallidoluysian atrophy’ or ‘trinucleotide repeat
dis* or ‘inherited neurodegenerative dis* or ‘degenerative ataxia’ or ‘hereditary
neurodegenerative ataxia®’ or ‘autosomal dominant hereditary ataxia® or ‘autosomal

recessive hereditary ataxia®’
Walking and moving
around
(functional mobility)

exp Movement/ or exp Human Activities/ or exp Locomotion/ or Physical Mobility/ or Nil
Motor Activity/ or Stair Climbing/ or walk* or mobil* or function* or move* or moving or
activit* or step* or stand* or transfer*

HAs, hereditary ataxias; MJD, Machado-Joseph disease.

Checklist was followed.”” This review was not registered
with PROSPERO as scoping reviews are not currently
accepted.

Relevant studies

A comprehensive search of peerreviewed published liter-
ature was conducted for studies published from 1990
when genetic confirmation of MJD became possible,? %’
until August 2018. The search was repeated prior to publi-
cation to identify studies published up to July 2019.
Using MEDLINE, EMBASE, CINAHL, PsychINFO and
Cochrane Databases, a combination of medical subject
headings terms and keywords with truncations were used
(table 2). The search was initially broad to include all
HAs, to ensure inclusion of studies with participants with
multiple aetiologies including MJD would be identified.
Studies were chosen if they (1) included human partic-
ipants with genetically confirmed MJD either exclusively
or within the study sample, (2) included adolescents and/
or adults, (3) included at least one measure of mobility,
function or ataxia and (4) explored the influence of any
intervention/strategy on mobility and/or function using
objective measures or from the perspective of the partic-
ipant. In studies that did not disclose the types of SCA of
included participants, authors were contacted to confirm
inclusion or exclusion on this basis.

Study selection and quality assessement

Database searches were conducted by one reviewer (JJC)
and verified by a second reviewer (JQ). Both reviewers (JJC
and JQ) independently screened titles and abstracts and
reviewed full-text articles. Additional studies screened for
inclusion were identified by handsearching reference lists
of included studies, literature reviews that met the eligi-
bility criteria and through citations tracked using Google
Scholar,!®? 11 12142831 The PRISMA flow diagram outlines

the results of the search (figure 1).%*? The second search
found no new studies that met the inclusion criteria.
Methodological quality assessment of included studies,
not typically required of scoping reviews, was employed
to identify gaps in the literature and quality of the studies
available.” Two reviewers ([JC and MS) assessed meth-
odological quality of included studies using the Mixed
Method Appraisal Tool (MMAT)* and classified them
according to the National Health and Medical Research
Council (NHMRC) evidence hierarchy.35 The MMAT was
selected as this single tool allowed quality appraisal of
the range of study designs relevant to this review (qual-
itative, randomised controlled (RCTs), non-RCTs and
quantitative descriptive studies). Joanna Briggs Institute
(JBI) Levels of Evidence for Meaningfulness® was used to
grade level of evidence for the qualitative study” and the
expert opinion excerpt.' Disagreements were resolved by
consensus or referred to a third reviewer (RNB).

Data extraction, collation and analysis

To facilitate analysis and reporting, data were extracted
using NVivo V.12” following a data extraction guide.
Data extracted included study characteristics, partic-
ipant  characteristics, intervention characteristics,
outcome measures and study outcomes. Data gathered
were charted into tables.?? Measures of blood chemistry,
neuroimaging or measures of upper limb function were
not extracted unless included in composite or functional
outcome measures, such as the Spinocerebellar Ataxia
Functional Index (SCAFI).

All studies found were collated and then mapped
according to the domains they aligned to in the ‘Staying
Strong’ Framework (JJC). Studies that aligned to more
than one domain were mapped under the domain to
which they most strongly aligned (table 3). A descriptive
approach was used to analyse the data collected.” To
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Figure 1 Flow diagram of study selection.

provide an overview, key points that highlight each study’s
alignment with the different domains were compiled in a
separate table (online supplementary table 1). Meta-anal-
ysis was not possible due to heterogeneity of outcome
measures and interventions in the included studies.

Patient and pubic involvement
There was no patient or public involvement in this study.

RESULTS

A total of 30 studies met the eligibility criteria and
included quantitative (experimental (n=27); observa-
tional (n=1)) and qualitative (n=1) designs. One expert
opinion excerpt (n=1) that was eligible and included was
extracted from a literature review that otherwise did not
meet the eligibility criteria. Twelve different countries
were represented (Brazil (n=6), Germany (n=4), China
(n=3), Japan (n=3), Taiwan (n=3), USA (n=3), India
(n=2), Italy (n=2), Spain (n=2), Korea, the Netherlands
and Scandinavia. Characteristics of the included studies
are outlined in table 3.

Study population

Of the 30 studies, 12 studies included MJD participants
exclusively. The remaining 18 included participants with
both MJD and other HAs. Mobility status was reported
as ambulant in 21 studies, able to stand at a minimum
in one study, while eight studies did not report mobility
status. Study sample sizes ranged from eight to 295 partic-
ipants, with a total of 850 participants, 429 with MJD
(50.5%). Age ranged from 15 to 76 (average across all
studies=46.7 years).

)
§ Records identified through Additional records identified
S
o database searching through other sources
& (n=2015) (n=16)
=
c
)
=
l co—
Records after duplicates removed
(n = 1644)
-]
£
€
o
g v
@ Records screened R Records excluded
(n =1645) - (n=1477)
| S
A 4
g Full-text articles assessed Full-text articles excluded,
2 for eligibility with reasons
2 (n=168) (n=137)
w
—
G Y
o Studies included in
3 scoping review
g (n=30)
—

Methodological quality

Seven quantitative studies were graded level II (RCTs)
according to NHMRC levels of evidence.” ** The
remaining studies were graded III-1 (one study),
-2 (three studies),"”™ III-3 (one study)50 and IV (16
studies).”™ The qualitative study was graded level 3%
and the expert opinion excerpt was graded level 5' in
accordance with the JBI Levels of Evidence for Mean-
ingfulness.”® MMAT scores for methodological quality
are provided in table 4. Quality scores ranged as follows
#(n=1) 18 5% (=) 111351545864 s 11 ) 3037 4145 495053576366
and ##ik (n=19) 10 4216 47525556 59-62 65 Ty expert opinion
excerpt was not scored.’

Outcome measures

Fifty-three different outcome measures were used to
investigate interventions in this review. The SARA scale
(14/30 studies) was the measure most commonly used.
Outcome measures included measures at the impairment
level (ataxia, disease severity and depression), measures
at the activity level (function, mobility and balance) and
measures of quality of life (QOL). No studies included
measures at the participation level. Table 5 presents
measures used, as well as outcomes that reached statistical
significance.

Adverse events

Nine studies reported adverse events, all within phar-
macological studies. None were considered serious or
life threatening.® * #4553 356466 Ope study reported
two-drop outs due to side effects, but details of the effects
were not specified.”*

4

Carr JJ, et al. BMJ Open 2019;9:032092. doi:10.1136/bmjopen-2019-032092

1ybuAdoo
Aq pa10a101d ‘AlSIBAIUN Y00 sawer e 6T0Z ‘€2 1990100 uo ywod fwg uadolway/:dny wouy papeojumoq "6T0Z Joquaidas OE U0 260Z2£0-6T0Z-uadolwg/9sTT 0T Se paysignd isiiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2019-032092
http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2019-032092 on 30 September 2019. Downloaded from http://bmjopen.bmj.com/ on October 23, 2019 at James Cook University. Protected by

copyright.
o
(2}
(2}
(]
i penunuon
(S)
© (g=pasinuadnsun (uedionsed oy S8Wwo2IN0 elpu|
c A(10°0=0d) Wv4+WI4 “(50°0=d) S8 paroiduw| d, /awioy InyBuiuesw swuwe.boid pasojiey) VOS Aeypaioy 3s93-1s0d SL0Z
:dnoub uiyy, (v) WY+ ‘g=pesiniadns) Buiures jeaishyd jeuonouny (1=u) arn Nsereid yim S[EWIOD
(0 YN :sdnoib usamiag 1sod pue aid A (v) sag aNoY L-UIW G [} 2L ensusjui+Adessy) [euonednooQ  juBINQUIY e 9ve ‘e=u S Al seues ase) pue jJuEMES
Q
Xew ZOA (0) 1av ziey
peed 3/ ‘SHYE 1AV 2B ‘YHYS JUBdLIUBIS JON () suva
(r0°0=d) LS yim pasedwioo sag panoidw| :zs () vavs 2V0S
.(10°0>d) uoneuo peas} () 190 Buiures LYOS s9WooINo
*.(10°0>d) uoneanp 134D *.(€0°0=d) 190 Panoidw :Ls d, (2s) z ebeisisod (v) sag souefeq olweufp :z ebeis (9=u) arny 1s9}-1s0d Iizeig
:dnoib uigy) (18) ¢ obesaid (v) DHO8 0Lz obeig Buuren AD 1 abers g=u g obeyg Aseraud yum 8102
VN :sdnoib usamiag (03) 1 obe1sald (v) 13d0 uwog (skep) 2 8| obeis :Buluten [wpess SMad  ueInquy (Ley  6=u:)ebeis - Al saues ese) [8 39 BAISNIO 8P

paiinbai se paueem O-YSIN
pue papinoid poddns [enuepy aiyyedoip|
Ayjiqer. ueb 1] Buniem 9VOS S8lW02IN0
paoNpal {,JUsWISSeSSE Yoea SHYD| panoidw] (v) sierowesed 10 9onoe.d sjoym+(Buiddels 2v0S 1s9}-3sod ©3I0Y
:dnoib _.__:g, 1sod syjuow g 1eb [ejodwsejoneds uolssas “Bunyiys yBiem) sonoeid ped (e=u) arn Nsejaid yum 1102
VN :sdnoib usemieg 1s0d pue aid “ () sevol “ yoea sanoyg'L I clL :Bujures Bupjiem oyoads sel  ueINquy  (8°€l) 2'€S ‘BL=u P Al salss 8se) e e wi

YOdO
£Y0S
ovos ey
S3dI :ueoyiubls JoN ] LYOS [ejuswadxe elpy|
.Juswssesse Yoes 1se1S3g # 1s0d syeemy (V) (sire) S34N eoue[eq sA Bulures payodes (@ arw pesiwopues €102 /8
:(dnoub dxe) sdnoib usemias 3sod pue aid “ (v) 1sa153g “ Kepyinoy | [ v @ouefeq+buiuies; Ayjiqels 10D JueINqUIY 10N ‘0g=u . 2 -uoN 18 wnsseqqge|

+(20'0=d) (reess 2v0s
LMIN8 *,(10°0>d) eamisod pue 31eb yHyS panoiduw| d, SYNI ;jonuoy YOS Auewien
:(dnosb dxa) dnoib uiyy) YOS weys sA ez e9 (e=u) arn y102
JueoyUBIs jou :sdnoib usemieg wodpuzaid () vavsS HO SQQ/UO SO9XG 210} SUOISSAS 1 skep g AdeIay} UOHRIGIA OISBUOOIS  JUBINGUIY :dxg ‘lg=u e LIl 1OY opnasq Je 30 ey

Il I awoaInQ Aysuayu| (1eam/) (%eem) uoneing uonduosaq smels (gs) uesw IVANW OHWHN ubiseq Anunooa

wesyiubls Kouanbaig Aynngqo (A) aby Ayenp 0U3PING “eak Yoyiny
sjuedionied Jo |jone]

S9WO0INQ PUE JUSWAINSEIN uonuanIBu| sonsuajoeIEyD JuBdioniEd sonsuajoeIeyd ApmS

Apoq anoA Buisiolexs :urewop Buoss Buikers

Carr JJ, et al. BMJ Open 2019;9:6032092. doi:10.1136/bmjopen-2019-032092


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2019-032092 on 30 September 2019. Downloaded from http://bmjopen.bmj.com/ on October 23, 2019 at James Cook University. Protected by

copyright.
N
[=2]
(=
N
[a2]
panuiRuo) 3
(0) 9848
9€4S ‘IvE ‘19d 199 :ueoyiubls joN A 8L+ 82°€S
+(50°0>d) 108 “.LMdS2L “(suswenow Buneusele Alrep @o1my Bui | je syeemy weys vsn
pides ‘eoue)s ‘Yeb) sa100s sqns yyy'S panoiduwi Aiiep a0y PUE UOE} IO} SHBaM {7 €80k v Ly arn cLoe
(dnoub dxa) sdnoib :mwim 1sod pue aid A YN ‘@sop xe 8 auloluaIe paiels 10N dx3 el=u . 1 104 [B 18 ZoIMBISeZ

syjuow 9
J0 Jspurewai (Bw 00t)
I Jozexol (Bwiog)
8jeUIS)[E O} JBAOSSOID widoyiawiLy ‘26/z (Bwog)
aseyd juswieal} () 9e4s g @seud ajozexoyjawejns+(Bw g L)
SyuoW 9 Yoes 1504 () sHov “ ¥ :Inoysem wudoyewiy Aueuuen
25/2 150d ) ©0gaoe|d Jo dxe syjuowg ojozexoyewe)ns (wnuiyuw) arw L1002
Jueoyubls jou :sdnoib usemieg aid Aydeiboinsod « WN Alrep som. 1| eseyd -wdoyrewil Buipuers [(YRZ2 og=u " 1l 104 [B 38 BYNYOS

Carr JJ, et al. BMJ Open 2019;9:032092. doi:10.1136/bmjopen-2019-

(sv) 6ee
weys
+(50:0>d) (Aep/Bui0oz L pue Aep/6ui008) (12)
sdnoib ydA pue ogaoe|d ul s8100sqns yHYS paroidui| A HAREETY ogaoe|d sA 6'ee :Bwoozl
-(120°0=9) (52°0-) 0gaoe|d pue (85|-) Aep/Bui00g UM 8 ie0Mm (Kep/Bui00gL) VdA oSOP-UbIY (r's) BUILD
pasedwoo (50°z-) dnoib Aep/Bwi 00z} Ul vdv'S paacdul M 7 09M ‘(kep/Bwi 008) VdA 8SOP-MO| 5'9¢ :6wog arw 9102
:sdnoib usemya: asopaid () vavs < VN Ajrep o ck pioe oloidiep wenquy  :dxe ssopuiniy ve=u ™ ] 104 ee 187
awoanQ Ausuayuy (1eamy) (32am) uoneing uonduosaq snejs (as) sisouBeip VAN OHWHN uBisaq Anunoo Yeak
Aouanbaig Aunqop uesuw () oby ) sjuedionied Ayenp  9ouspine Joyiny
J0 jone
SSWO0IN0 PUE JUSWIBINSES uonuanIBu| sonsusioeleyd Juedided sonsuajoRIey APMS
audlpaw poob 10y Buiyoiess :ulewop Buoss Buikers
(paxiw
/eiuoisAp oy A 1 udoidde pabeuew pue paiiuspl aq pinoys ured o 80IN0g <
*9SBaSIP 19U} JSAO [01}UOO JO SSUSS PUB POOW ,SUBIIEd SI1S00] ‘LLS8IS-4j | ‘adoo o} Ajige 19S1010%3
Aypgow Bunosye eluoisAp ynm asoy) 1oy dopos| (el < (uonoss
uondiosaid S0IASP SAIISISSE PUE JUSLISSSSSE SIje uouido lizeig
awwelBboid asiosexe+ Juswissasse Adeisy [eaisAud P arw Yadxa) 0L02
B VN VN VN VN VN VN ‘gg=u VN (gr) A mainsy [ej8naiav.a

Il I awooaInQ Aysuau| (eemy) (¥29m) uoneing uonduoseq smels (gs) uesw sisoubelp IVAW OHWHN uBisaq Anunos

wesyiubls Kouanbaig Aypgqoy (A) 9By u) Ayenp 20UIPING “eak Yoyiny
sjuedioneq 0 j9ne

S9WO02INQ PUE JUBWAINSEIN uonuanau| sonsuajoeleyo juedionied sonsuaoeIeyd ApNIS

Apoq anoA Buisiolexs :urewop Buoss Buikers

7]
(7]
o
($]
()
()



http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2019-032092 on 30 September 2019. Downloaded from http://bmjopen.bmj.com/ on October 23, 2019 at James Cook University. Protected by

Open access

copyright.
panuniuo)
Airep eomL V4
:Buiureny umouyun
uoissas souejeg 9v0S
uiwog :Buiuresy (rerumyur 2v0S SawooINo
+(1000°0=d) sgg paroiduw| oueeg Aep 2-6) LvOS 1ser-1s0d BUIUD
:dnoub uiyyy sown 9 - Buuresn (g=u) ar Asereud yum L1102
VN - sdnoib usamieg 1s0d pue aid A (v) sag A ‘81190 Wels SHeIMg-f  dduB[eg+UBWIESI] ||9D WRlS Ppajess JoN (222 viey og=u . Al soles ase) [e 30 Bues

Adeisyy se)e 0G>0} panoidwi G/g ‘uoissaidap Buiesipul
05<paiods AP 1/S :(peuodal Jou aoueoyiubis) SAS
-(arw) (200°0=d) 111 *.(@rw) (500'0=d) SHYOI panosdui| ﬂ (0) sas
:dnoib uiyy (v) 110
VN :sdnoib usemjeg () savol m

1s0d pue aid « YN

d-VSW
O-VSIN
9v0s
VoS SBWO2N0
VYOS 1se}-1s0d ueder
Aep/buigL (y1=u) ar Asar-aid yym 010z
Altep 92u0 4 suoudsopue|. uE|nqUY Gvh ves 6g=u - NI seues ase) I8 12 19¥eL

suoeInp ApNis Jano UOHOBISIES UBIY PaMOYS
9%9'6 PUE ‘UOHOBJSIES 1B} PeY % LE ‘UOHOBISHES

Jood pey %81 ‘POUSIESSIP BIOM %G 8L 984S A
«(papinoid

Jou senjea d) syjuow g| Jaye sdnoibgns 2yDS pue syow gl
+EVOS Ul (stauowg) pue g ‘(g10°0=d) vHv'S paroiduw| Stpuow g
:dnoJ uiy syjuow ¢ (0) ogds
VN :sdnoib usemieg aid () vavs YN

A%l

9vOS SOWO02IN0 1S3} uredg

(L'v1) €'6% :fe1oL (6k=u) ar -1sod/aid yum 102 8

Aurep somi. syuow gy Adesauy L-491 weinquy  (€1) €08 ‘EVOS 9z=u o Al seues ese)  jo obejlen-zues

05-D3 'LdHB ‘VHVS UEOUUBIS ION
+(10'0>d)
sinoyy Joye jou inq ‘.shepy seye IMING *.(10'0=d)

sAepy| Ja)e pue sinoyy Jaye |4y0S paroidu dv-t 1sod skep |
:dnoib :Eﬂ, dv- 1sod anoy m

(v) 14v0S
(v) LMING
) As-03
() veavs

VN :sdnoib usemiag aid Bwolxz

YOvS
9710d
voav
9v0S S8WOo0IN0
vOS 1se)-)sod Auewieny
(@ arw Aseteud yum €102
Aiiep #0u0 skepy|  euipuAdoulwy- esesjal MolS jueinquy (e'+1) 09 vi=u - Al soles ase) [e 38 ouepiory

lemepyym Buunp jou Ing (2 ¥eem {G*0>d) sa100s
S70 “L ‘9 ‘S ‘¥ ¥eam 1g0"0>d) LT yum |91 peroidu]
:sdnoJb uyy,
VN :sdnoib usemiag

(1098 6-0) (v) S10
Apioom (v) 1oL YN

JeMBIPIIM 168 Yoo

(sye0m9) B11 |05u09 [8|jesed
PAACEY ® Inoyum uemie|
spaw oN pauodal Jou s arw saLas s} 5002
Airep Buigg HEREEI euibujowe enquy 1z =u s peidnusiu] ejenn

awoanQ Aysuayuy (1eomy) (12am) uoneing uonduosaq snejs (as) sisoubeip VAN OHWHN uBisaq Anunoo Yeak
Kouenbaig Ayngonw uesw (A) By  (=u) syuedionied Ayenp  eouspine oyiny
j0 jone
$WOOIN0 puE JUBWBINSES uonuanialul sonsusjoeleyd Juedioned sonsusjoeleyd Apmis

auoipaw poob 10y Buiyoieas :utewop Buoss Buikerg

Carr JJ, et al. BMJ Open 2019;9:6032092. doi:10.1136/bmjopen-2019-032092


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2019-032092 on 30 September 2019. Downloaded from http://bmjopen.bmj.com/ on October 23, 2019 at James Cook University. Protected by
copyright.

N
[=2]
o
© g
o
<
[=2]
—
o
BN
o=
<5
[=3
E=}
IS
E=]
=
©
@
—
-
0 8y11 4o Alfenp uopesy 0 YlESH PUOM 43HE-TODOHM ‘8[e0S Buliey asessiq suosuBiied payiun ‘SHAdN ‘3[eos Buley ssesasiq s,uoibuluny payun Al-SHAHN sa8L 09 pue dn pawiL ‘DN L {uol 1] ST ‘SINL ‘paliene yibus) m
[e10} ‘71 ‘xepu| ¥en wepue] ‘|91 ‘1se} uonesiuebio Aiosuss ‘1 0S tkonins eay 9g Wwioy Loys ‘9e4S ‘e[eos uoissaidap Buiel-}8s ‘sas !(vivd) 1se) 08s o IM s8|qe|IAS V1Vd ‘LMINS ‘LdHB Sepnauj :xapuj [euoiound YOS ‘|4vO! Je Jejjagalaooulds ‘YOS 1V Jo Buiey pue EwEmmmmw< 10} 8[e0S ‘YYYS ‘UIBLIO umouyun Jo eixeje =
j9sU0-}INpPE olpeIOdS ‘YOS ‘SAN0IB UIylm 8ouBISYIP JUBOHIUBIS ‘S ‘usWaAOW JO 8BUBY ‘NOY S[eu} Pa|ioAu0d pasiwopuel ‘| Y ‘a4l 0 Alfenb “JOD ‘eireuuonsanb yiesy Jusiied ‘6-DHJ ‘Uoissaidw] [qojD juaiied ‘194 ‘Hoddns jybiem Apoq [erued ‘Spmad ‘Aydose Jejlegaiso0iuodonio ‘YOdO ‘Buipuess Ba| suo ‘S0 {1ounog yosessay .m
EOIPOIA PUE LESH [2UONEN ‘OHINHN ‘YOS 40} 91008 UOHRUILEXT [E01BOI0INGN VOSSN 1581 M[EM WO L POLLL ‘LMNO} 1S3 [EM SNUIL-g ‘LAMWE 4S8} [EM SnUi-0 ‘LAY ediys, f
ydesor-opeyoe|y ‘ariN ‘swesbijiw ‘B ‘sjeog >omoEw e pal uos_ mmus_ ‘o Jod m/_u
] o
s«_mmz 10D0INT “AG-D3 HISEIANS BIOBISO 9[E0S UOL _:nE< [euopouny EoEm ‘dv43 xzuny| jo o_mom snjeis Auiiqesiq papusix3 mwmw ‘xapul B oIWBUAQ ‘1D 1enosenclpied AD s3] asioiex3 Areuow|ndoipie) ‘13d0 ‘SSYIN 40 31D ‘0D 10 190 Qoum [BUOROUN JB([3G8I8D E_wanoo '$400 ‘Hoddns jo %
aseq ‘S04 ‘9[E0S UoILexXs panisolad Jo Bunes Biog ‘DHO 1saL WasAg uonen|ea3 soueleg ‘181 S3g ‘Alojusaul uoissaidaq yoag ‘|ag ‘8[eos eoueleg Bieg ‘Sag ‘e[eos Buney eixely Jeug ‘SHvE ‘Alojusaul Aaixuy 3oag ‘v ‘euipuidouuy-p dy- exely ‘SHOV ‘0[e0g 8ouB[eg 01J10ads-SaIlIANOY JO UOISIOA LOYS ‘Ogy S
*G00°0> 9BueyO 8oUBOIUBIS *, {YNIM PauIquIoD ‘+ !Ajuo pasAleue eseyd Apnis pa||oAu0o-asop —pa|joau0o-0gadeld ‘puliq-sjgnop - Jou uony Jed siequuinu juedioiied ‘(¢) 's|oquiAs [}
[=7]
(Apog
InoA Buisioiexa,
(zg=pasinadnsun (wuedionued oy ul papiodal os[e)
(10°0=d) Wv4+Id “.(G0°0=d) Sag paroidwy 40 swoy InyBulueaw swwe.boid pasojie)) YOS Aeypaiey Sawiodno elpu|
:dnoub unl a/ uonuanul 1S0dq () WY4+NI4 ‘g=pasinadns) Bujuresy [eoisAyd [euonouny (1=u) arm 1se)-}sod/ysereid SL0Z
VN :sdnoub usamieg uonuaIBul 0} Jolid “ (v) sag “ =S¥°0 S (43 1susjul+Adesayy I () e) 9ve e=u . N UiM salss 8se]  S[eupon pue juemes

Carr JJ, et al. BMJ Open 2019

awoonQ I} |swoano Ausuau (qeam)) (oam) uonduoseq smejs (as) m_mocmm.v AV OHWHN ubisaq Anunoo Yeak
Kouanbaig uoneing Aungon ueaw (A) oby Ayenp aouapine Joyiny
10 oA
SaWO092]N0 pue JusWaINSeay uonuanau| sonsuajoeleyo Juedoiied sonsuaoeleyd Apmg
Addey jasinoA 6uidesy :urewop Buoss Buikers

UG Il I awoanQ Aysuayuy (1eamy) (32am) uoneing uonduosaq snejs (as) sisouBeip VAN OHWHN uBisaq Anunoo Yeak
Aouenbaig Aynqopy uesw (A) oby  (=u) syuedioied Ayenp  9ouspine Joyiny

j0 jone
S9WO2INO0 puE JUBWAINSESN uonuanIBIu| sonsusloeIeyd Juedided sonsuajoRIeyd ApMS

auioipaw poob 10j Buiyoseas :ulewop Buoys bukers

)
7
o
3]
3]
®©
c
[
o

©)



http://bmjopen.bmj.com/

Open access

|I

Qualitative Quantitative RCT Quantitative non-random Quantitative descriptive
Process
Sources for Researchers’ Outcome Dropout Selection Appropriate Compared Source Methods of
Author(s)t of data is Context i F isati indi data rate bias measurements groups Outcome data strategy analysis Context Reflexivity Total Score

Assadi et al 0 1 1 1 3/4 75
2007

Conte et al 1 1 1 1 4/4 100
2017

de Oliveira 1 0 1 0 2/4 50
etal 2018

Giordano et al 0 1 0 1 2/4 50
2013

Kaut et al 2014 1 1 1 1 4/4 100

Leonardi et al 1 1 1 1 4/4 100
2017

Lo etal 2016 1 1 1 1 4/4 100

Sanz-Gallego 1 1 1 0 3/4 75
etal 2014

Sawant and 0 1 1 1 3/4 75
Gokhale 2015

Shiga et al 0 1 1 1 3/4 75
2002

Tabbassum 0 1 0 0 1/4 25
etal 2013

Takei et al 2010 0 1 1 0 2/4 50

Wang et al 1 1 1 1 4/4 100
2018

Yang et al 2011 1 0 1 1 3/4 75
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*A mixed-methods studies column was not included as no mixed-method studies were reviewed.
tD’Abreu et al 2010 was not scored (expert opinion excerpt).
1, criterion met; O, criteria not met or unable to determine; RCT, randomised controlled trials.

Study setting qualitative’” and longitudinal observational studies® were
Of the 27 experimental studies, 12 were conducted  conducted face to face in an outpatient Neurology clinic.
under supervision of a health professional in the outpa-  Study setting was not relevant to the expert opinion

40 46-49 52 56 59 60 62 63

tient setting, two of which included — excerpt.! Assessments were carried out in the inpatient

an additional unsupervised home programme.” ® In  setting in three studies," % o outpatient setting for 12
the remaining 15 studies, participants self-administered  studies,” 274 #9581 58546465 1,041y i two studies,” * while
medications in their homes ™ 7 #5193 54 6465 The 3] follow-up took place in the outpatient setting.
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Interventions

A range of interventions have been explored, both phar-
macological and non-pharmacological. Overall, no phar-
macological interventions are currently recommended
for use by indivudals with MJD. Non-pharmacological,
exercise-based interventions, have had a positive impact
on walking and moving around. Intervention types
have been described under each of their corresponding
domains in the ‘Staying Strong’ Framework (see table 3
and online supplementary table 1). In relation to the
International Classification of Functioning, Disability
and Health framework,67 no interventions in this review
targeted the participation level, but focussed predom-
inantly on the body functions and structures level and
activity level.

Exercising your body

Thirteen studies discussed interventions which aligned
with ‘exercising your body’.! * 0748 52 5660 62 63 gy ercige
in general was reported to be beneficial in one study.1
Specific interventions could be separated into three types
of training: (1) walking training, (2) task specific training
and (3) balance training. All studies related to ‘exercising
your body’ reported significant findings, although only
three of the 13 studies had a control group. Interven-
tions varied in type, duration and frequency. Interven-
tion sessions occurred on average for 51 min duration,
2.7 times a week for 8weeks. Dosages such as repetitions
completed per session or intensity, in terms of effort per
session, were not reported. Rest periods were reported in
one study.”’

Walking practice

Four studies investigated interventions that aligned to
walking practice’” *® *® * including training on a tread-
mill,”* > over ground walking™ and walking with a wide
base of support.*’ All significantly improved either
balance,””*® ataxia®* and/or walking ability.*” %>

Task-specific training

Two studies investigated task-specific training through
ADL training alone™ or in combination with strength,
balance, coordination, walking and cycling training.*®
ADL training alone significantly improved depression
scores,”® but when combined with other task-specific
training, balance and function also improved significantly
after 12weeks.”

Balance practice

Six studies explored interventions to challenge balance:
balance training alone® or in conjunction with ‘exer-
games’m; a wearable proprioceptive stabiliser™; core
stability training®; stochastic vibration thcs:rapy46 and
task-specific training.63 Significant improvements (both
between and within groups) in balance,” ® ataxia
severity4() 090 and walking™ % were found. One study
combined stem cell therapy with balance training (see

below in ‘searching for good medicine’).””

Searching for good medicine

Seventeen studies evaluated interventions that aligned
with ‘searching for good medicine’. Fourteen different
pharmacological interventions were explored, one in
combination with balance training,”” as well as one
non-pharmacological  intervention  (transcutaneous
magnetic stimulation (TMS)). No studies evaluated tradi-
tional medicine or complementary medicine use.” One
study (expert opinion) recommended medications to
minimise the sequalae of impairments as a result of MJD
(ie, levodopa for dystonia, pain relief for pain).! While
some therapies demonstrated potential to reduce ataxia
(valproic acid," lithium carbonate,” varenicline)® and
improve function (lithium carbonate,42 TMS),49 efficacy
had not been demonstrated. None of the interventions
were recommended for use by individuals with MJD’
(table 3).

Keeping yourself happy

Two studies aligned with ‘keeping yourself happy’.*” *!
Depression was found to have a significant negative impact
on functional status and QOL, independent of ataxia,
with suicidal ideation more common in M]JD than in
SCA1, SCA2 or SCA6.°" Participants living with ataxia
shared the devastating impact of the disease on their
social life, mood, parental roles, ADLs and employment,
but recommended living in the present and taking 1day
ata time.”” Exercise was reported to help individuals with
MJD cope and gain a sense of control over their disease.'
However, only one study explored individualised interven-
tions designed to promote both physical and psychosocial
well-being.” Nine studies included measures of QOL or
depression to evaluate their intervention®® *? * 5275458 6466
but only two studies”** demonstrated si§niﬁcant improve-
ments in those measures (table 5).”*°* The remainder
reported either non-significant findings or did not report
significance levels.

Something important to do

Two studies aligned with having ‘something important
to do’. Support from employers was important to main-
tain work roles.” Loss of meaningful employment, lack
of support from employers or changes to roles as a parent
or provider had a negative impact on mood and iden-
tity.37 Only one study evaluated an intervention tailored
to the goals/needs of the participant.”® Depression scores
improved, but measures of function and QOL failed to
reach significance.” No other included studies explored
goal orientated or task-specific training or training based
on individual goals/priorities/interests.

Going country

No studies aligned with ‘going country’. All studies
were conducted either in a hospital or research facility
with the exception of two studies that included an unsu-
pervised home programme.’ ® No studies were found
that explored ‘going country’, community participa-
tion, community engagement, vocational rehabilitation,
outdoor mobility, sport and/or recreation in relation to
mobility for individuals with MJD.

12
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Families helping each other

No studies aligned with ‘families helping each other’. No
studies considered the influence of family support, inter-
ventions or rehabilitation with family, or the role of fami-
lies in supporting mobility and function for individuals
with MJD.

DISCUSSION

The purpose of this review was to map the range of
interventions/strategies trialled for people with MJD to
enhance walking and moving around and to align those
interventions with the ‘Staying Strong” Framework devel-
oped by individuals and families with M]JD from the
Groote Eylandt Archipeligo. Studies were typically of low
quality and focused on what is largely staying strong on
the outside: ‘exercising your body’ (walking training,
balance training or task-specific training) and ‘searching
for good medicine’ (various oral medicines, inject-
able medicines and non-pharmacological medicines).
Few studies explored the impact on mobility of having
‘something important to do’ (ie, goal orientated, or task
specific training based on individual goals/priorities/
interests) or strategies for ‘keeping yourself happy’. No
studies in this review considered the impact on mobility
of ‘going country’ (community participation, outdoor
mobility, sport/recreation) or ‘families helping each
other’ (the impact or relationship of family support on
functional mobility). This review thereby highlights an
opportunity for meaningful, individualised, person-cen-
tred interventions to promote physical and psychosocial
function, consistent with the views of families with MJD in
Australia,' and those living with ataxia in other parts of
the world.”

Exercising your body

Overall, exercise or physical activity interventions were
found to have positive effects on mobility for individ-
uals with MJD and to be generally safe, inexpensive and
in current use. The most effective interventions and
the optimal dosage could not be determined, due to
heterogeneity of outcome measures and study designs.
However, studies that engaged participants in at least
50 min training, at least 2-3 times each week, for approxi-
mately 4weeks, demonstrated improvement. This finding
is consistent with ataxia research more broadly, that has
shown higher intensity rehabilitation to be more effective
(60min, 2days per week) than less intensive training.'
Interestingly, no studies evaluated incidental physical
activity or participants’ level of activity outside of the
intervention, unlike studies in other progressive condi-
tions including Huntington’s disease (HD), multiple
sclerosis and Parkinson’s disease (PD) literature.”" ™
Programmes and interventions that promote participa-
tion and an active lifestyle have well known benefits on
mobility and well-being for individuals living with neuro-
logical disorders.” Yet the amount of exercise suggested
to bring benefit for people with MJD and other ataxias''

suggests that lifestyle-orientated programmes that extend
well beyond a 4-week intervention are required.”®

Searching for good medicine

Consistent with perspectives of families with MJD from
the Groote Eylandt Archipelago,' this review highlights
the continued search for good medicine for individuals
with MJD. The impact of traditional medicines or nutri-
tional supplements on functional mobility for those with
MJD has not been studied as it has in HD and pPD.” 7
Furthermore, none of the many medications that were
evaluated are currently indicated for MJD with most
studies assessing drug safety with small samples. Notwith-
standing, in this review, individuals with MJD were better
represented in pharmacological studies than in studies
on physiotherapeutic interventions. While large sample
size recruitment is an inevitable challenge in rare disease
research,'® sample homogeneity within studies will be
important moving forward to generate strong clinical
recommendations for those with MJD.? Consistent with
other ataxias, current recommendations for pharmaco-
logical management for those with MJD relate largely
to managing the sequalae of disease, such as spasticity,
sleeping difficulties and incontinence."*

Going country

In this study and across all SCAs, research to explore
community-based interventions in the context of an indi-
vidual’s environment or lifestyle is lacking, despite known
benefits of engagement in sport, recreation and leisure
activities for those with disabilities.”” Dance and participa-
tion in sport are some activities that have been evaluated
for those with other neurodegenerative conditions.” ™
While going country may be culturally and contextually
specific to Aboriginal families with MJD in the Top End
of Australia, individuals with ataxia in other parts of the
world share similar views, relevant to their own context.®
Participation in outdoor sports, self-developed exercises,
team sports or community-based exercise classes, while
beneficial physically, have also been found to promote
self-esteem and well-being.70 Outdoor activities have
helped individuals with ataxia manage depression and
focus on living life to the fullest.”’ Individuals with MJD
generally remain ambulant up to 10years following onset
of symptoms,* leaving opportunities for engagement in
sport and recreational activities outside of a facility and
in the community. Impairment focused intervention
programmes restricted to indoor clinical facilities may
overlook functional benefits that could be gained through
participation in interventions that are fun, enjoyable and
meaningful to the person.”” ¥ Research to evaluate the
benefits of such interventions on mobility is warranted,
for those with MJD and HAs more broadly.

Something important to do and keeping yourself happy

Disappointingly, having ‘something important to do’ and
‘keeping yourself happy’ were discussed minimally in the
literature. The impact of depression on QOL for people
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with SCAs is alarming, particularly the significantly higher
rates of suicidal ideation for those with MJD.®" While a
number of studies in this review included measures of
depression and QOL,* #5254 586466 i e ryentions tested
appeared to have little impact on either. The sensitivity
of the measures used over the generally short interven-
tion period should be taken into consideration.*® On
the other hand, this may highlight a need for more indi-
vidualised interventions that target both physical and
psychosocial well-being more effectively. The importance
of self-selected meaningful exercise has been echoed by
individuals with other degenerative ataxias, finding self-
chosen activities that offer physical challenge and person-
ally meaningful rewards, provide a sense of achievement,
satisfaction and motivation to carry on.”’ While evalua-
tion of the efficacy of individualised interventions does
present challenges,* programmes such as ParkFIT for PD
in the Netherlands®* ® and Engage-HD for people with
HD in the UK"" have provided examples on how these
challenges can be overcome.”

Families helping each other

It is perhaps surprising, considering MJD is an auto-
somal-dominant disease, that no studies discussed the
inclusion of family members as study participants. The
devastating impact families face with autosomal-dominant
neurodegenerative diseases is well known.***® While family
support, peer socialisation and support through physical
activity is a facilitator for engagement in physical activity for
people with neurodegenerative diseases,” no studies in this
review discussed these factors. Furthermore, no studies eval-
uated group-based interventions, although the involvement
of peers or family members in physiotherapeutic interven-
tions can enhance motivation, social support and long-term
participation in physical activity.90 There is no doubt that
the role of families is worthy of further investigation.

Outcome measures

Consensus and validation of outcome measures for indi-
viduals with MJD is required, with consideration given
to outcomes in terms of all the domains of the Staying
Strong’ Framework. Reaching agreement on recom-
mended outcome measures for people with MJD will be
an important step for future clinical trials and develop-
ment of clinical guidelines for management of MJD over
the course of the disease. Guidelines for people with
inherited ataxias have been developed,” as have guide-
lines for those with Friedreich’s ataxia,92 but the partic-
ular issues individuals and their families with MJD face
require specific attention.

Limitations

There were few studies that contained participants exclu-
sively with MJD, so it is difficult to draw conclusions
specifically for people with MJD. However, the findings
do highlight the dearth of evidence relating to walking
and moving around for individuals with MJD. While there
may be interventions trialled that have had a positive
impact on functional mobility, they are yet to be evaluated.

Additional studies may exist that focus on domains such
as having ‘something important to do’, ‘keeping yourself
happy’ and ‘families helping each other’, but these may
not have been found on initial searches if they did not
include a functional mobility-related keyword. However,
search strategies in this review were used to identify inter-
ventions that promoted functional mobility through
staying strong both on the inside and outside.

CONCLUSION

This scoping review mapped studies that investigated the
range of interventions to keep people with MJD walking
and moving around. Findings were compared with ‘what
works best’ according to families with MJD from the
Groote Eylandt Archipelago. Interventions which aligned
with their ‘Staying Strong’ Framework'® were largely
limited to staying strong on the outside (physically), with
little reflection on staying strong on the inside (emotion-
ally, mentally and spiritually). The findings of this review
suggest future research is required to investigate the
benefit of lifestyle activity programmes that address both
physical and psychosocial well-being for families with
M]JD. Detailed reporting on the physical and psychoso-
cial aspects of these interventions, and on the develop-
ment and delivery of these programmes will help guide
programme implementation for health service providers
and clinicians working alongside families with MJD. The
‘Staying Strong’ Framework presented community and
culturally founded needs that provided a way to identify
significant gaps in the literature and highlight where
those needs have not been met. Considerably more effort
in culturally informed research is required.
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