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Abstract

Background: Maintaining independence is of key importance to older people. Ways to enable health strategies,
strengthen and support whanau (family) at the community level are needed. The Ageing Well through Eating, Sleep-
ing, Socialising and Mobility (AWESSOM) programme in Aotearoa/New Zealand (NZ) delivers five integrated studies
across di erent ethnicities and ages to optimise well-being and to reverse the trajectory of functional decline and
dependence associated with ageing.

Methods: Well-being, independence and the trajectory of dependence are constructs viewed di erently according
to ethnicity, age, and socio-cultural circumstance. For each AWESSoM study these constructs are defined and guide
study development through collaboration with a wide range of stakeholders, and with reference to current evidence.
The Compression of Functional Decline model (CFD) underpins aspects of the programme. Interventions vary to
optimise engagement and include a co-developed whanau (family) centred initiative (Nga Pou o0 Rongo), the use of a
novel LifeCurve ™ App to support behavioural change, development of health and social initiatives to support Pacific
elders, and the use of a comprehensive oral health and cognitive stimulation programme for cohorts in aged residen-
tial care. Running parallel to these interventions is analysis of large data sets from primary care providers and national
health databases to understand complex multi-morbidities and identify those at risk of adverse outcomes. Themes or
target areas of sleep, physical activity, oral health, and social connectedness complement social capital and commu-
nity integration in a balanced programme involving older people across the ability spectrum.

Discussion: AWESSoM delivers a programme of bespoke yet integrated studies. Outcomes and process analysis from
this research will inform about novel approaches to implement relevant, socio-cultural interventions to optimise well-
being and health, and to reverse the trajectory of decline experienced with age.

Trial registration: The At-risk cohort study was registered by the Australian New Zealand Clinical Trials registry on
08/12/2021 (Registration number ACTRN 12621001679875).
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quadruple over the next 20years. Diversity of the ageing
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population is also increasing. The majority Pakeha (Euro-
pean) population aged 65 and over will fall in propor-
tions from 88 to 75% from 2013 to 2038 with increases
for Asian (5to 16%), Maori (6 to 10%) and Pacific peo-
ple (2 to 4%) [1, 2]. Associated with this is an increase
in age-related burden, manifesting as functional decline
and attenuated quality of life. Understanding the cause
of functional decline and age-related burden is chal-
lenging, and although progress has been made the evi-
dence for mitigating risk factors is inconsistent [3, 4].
The need for improved outcomes through many path-
ways is emphasised, and specific strategies for Maori and
Pacific peoples in NZ have been developed. The Ageing
Well through Eating, Sleeping, Socialising and Mobility
(AWESSoM) programme has two broad aims: firstly to
enhance knowledge of risk factors for functional decline
especially for populations with scant extant data, and
secondly to improve function, health and well-being in
older adults. It does so via an inclusive research protocol,
drawing on the essential nature of community develop-
ment, Kaupapa Maori approaches to health, considera-
tion of strengthening of social capital, and broadening of
primary health care. The AWESSoM programme delivers
five studies that subscribe to an interconnected under-
standing of function, health and well-being: 1) Maori
health and well-being; 2) Pacific elders health and well-
being; 3) older community dwellers at risk of functional
decline; 4) complex multi-morbidity analyses, and 5)
aged residential care. Common themes or target areas
for investigation connect these studies and include sleep,
physical activity and mobility, oral health, and social
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connectedness. These themes are explicitly investigated
throughout the programme in all sector groups to a
greater or lesser degree, as discussed below (Fig. 1).

AWESSoM: Maori health & well-being (Nga Pou o Rongo)
Growth in the population of older Maori (indigenous
people of Aotearoa/New Zealand) is predicted to be
double that expected for non-Maori. Social, economic
and environmental factors impact health and politi-
cal, cultural and historical factors add to these as rec-
ognised factors related to health disparities for Maori
in NZ. Older Maori are more likely to experience dis-
advantage and hardship at a level which is three-to-
four times that of non-Maori. Higher levels of complex
co-morbidities, disability yield differences in longevity
between Maori and non-Maori of 8.6 and 7.9years for
men and women respectively [2]. Maori share robust
whanau networks; a collective societal responsibility and
whakawhanaungatanga (process of establishing relation-
ships, relating well to others). The rate of admission to
residential care (termed care homes in this proposal) is
lower for Maori than non-Maori [5] and as a result Maori
with high levels of disability are cared for at home [2].
Clusters of conditions for Maori differ from those for
non-Maori [6] suggesting that ethnic-specific under-
standings of disease processes are needed.

AWESSoM: Pacific elders health & well-being (Pacific
elders)

Seven percent of NZers identify with at least one Pacific
ethnic group, an increase of 11% since 2006 [1]. In
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particular, the Pacific population aged 65 plus is increas-
ing faster than non-Pacific people, and health outcomes
for Pacific peoples lag behind those of non-Pacific people
in all domains of health [7]. The Healthy Pacific Grand-
parents (HPG) Study, a participatory action research
project developed in collaboration with elder mem-
bers of Vaka Tautua, a ‘by Pacific for Pacific’ health and
social service provider [2] investigated whether the cur-
rent social and health system environments meet Pacific
elders’ needs. Key findings included a recognition by
Pacific elders of the importance of taking responsibility
for one’s own health and wellbeing but also identified key
issues limiting optimal health and well-being and the bar-
riers Pacific elders face in overcoming these. The HPG
study also identified a role for technology to enable com-
munication, provide entertainment and leisure options,
however limited expertise and lack of exposure impacted
on uptake.

AWESSoM: improving functional decline in older
community dwellers (at-risk cohort)

The first target area to be examined in the At-risk cohort
is oral health, which is a largely unrecognized but
major health issue. Demographic and oral epidemio-
logical changes (and associated health issues) among
older NZers present an unprecedented situation: poor

oral health is considered one of the ‘geriatric giants’ [8].
Dental caries remains the major oral health problem in
older age, exacerbated by multimorbidity and associated
polypharmacy which can compromise saliva flow, lead-
ing to higher rates of dental caries, along with problems
eating, chewing, speaking and swallowing [9, 10]. The
second target area is sleep, which is a problem for over a
quarter of older adults [11]. Sleep disturbances are bidi-
rectional, acting both as a precursor to and exacerbating
comorbid diseases. For example, sleep disturbances are
strongly associated with cardiovascular disease [12], and
mental and neurological problems (e.g. depression and/
or cognitive impairment), as well as external factors such
as social isolation and grief [13]. The third area relates to
function, which manifests as the ability to perform activi-
ties of daily living (ADL) [14] in home and community
settings (community ADLs are instrumental or extended
activities of daily living: IADLs) [15]. ADLs and IADLs
attenuate in a certain order and operate in a hierarchy of
functional domains, described by the Lifecurve hierarchy
(see Fig. 2) [17]. The fourth focus area is physical activ-
ity and mobility. Epidemiological evidence that habitual
activity benefits longevity, cardiovascular health and
well-being for older people is overwhelming, and this is
no less apparent in NZ [18]. Physical activity (or exercise)
improves functional status, sleep, health status and life
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satisfaction for older people [19] and is effective in the
treatment of cardiovascular disease, diabetes mellitus,
falls and cognitive decline. Despite this, levels of physi-
cal activity remain low in older people, and behavioural
change strategies are challenging to implement; this is
even more so for people with compromised mobility.
The final targeted area for the At-risk community cohort
is socialisation. It is clear that social participation and
social support networks are key to long-term outcomes
and psychological wellbeing [20]. While the exact mech-
anisms by which social ties and contacts influence psy-
chological morbidity is debated [21], it is clear that social
issues contribute to depression and loneliness [22].

AWESSoM: aged residential care (care home)
Accommodation and health care is provided for our most
vulnerable population in aged residential care facilities,
termed “care homes” which include rest home, hospital-
level and dementia-level care for older people in NZ.
Over 60% of NZ and Australian care home residents
have memory problems [23] or dementia. AWESSoM
takes advantage of NZ'’s universal comprehensive geriat-
ric assessment (the international Residential Assessment
Instrument, interRAI) [24] to enable identification of
individuals with aspects of health relevant to this study,
particularly in respect to oral health, sleep, and cognitive
decline. Oral health in residential care is a particularly
vexing issue, with neither the care sector nor the dental
profession prepared for the steadily increasing number
of residents entering care with disproportionately high
levels of tooth decay, their own teeth, and accompany-
ing risk of aspiration pneumonia [25]. Similarly, sleep has
been identified as a complex issue within care homes.
This is due to an increase of sleep disorders with ageing
and cognitive impairment alongside the impact of living
and sleeping in a different environment with different
schedules and exposures [26].

AWESSoM: multimorbidity

Multimorbidity may be defined as the presence of two or
more chronic conditions with equal predominance [27,
28]. Prevalence of multimorbidity is high in older adults,
resulting in poor outcomes, polypharmacy [29] and
uncertainty about management. People with multimor-
bidity are 3.5 times more likely to have problems with
ADLs and 6 times more likely to have physical function
limitations than those without after adjusting for socioec-
onomic status and depression [30]. Health care costs are
2.5 times higher for those with multimorbidity than for
people with a single disease [4]. Guidelines call for indi-
vidualised treatment, but empirical evidence identifies a
lack of understanding of what constitutes individualised
care [28]. Patterns of conditions (clusters) may be more
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relevant for identifying key areas of need and outcomes
than a simple count of the number of conditions an indi-
vidual has [6]. For example, cardiovascular clusters lead
to the greatest decline in ADLs, while mental health/neu-
rological clusters lead to a decline in IADLs [31]. Incon-
sistency in the choice of diseases included in studies and
statistical methods provides challenges in describing pat-
terns of multimorbidity.

Methods/design

Theoretical framework and study design

Models of health, well-being and functional independ-
ence underpin the AWESSoM programme. These mod-
els vary according to ethnicity, socio-cultural practice,
and health/functional status but in essence all lead to an
understanding about predictors of functional decline and
strategies to mitigate it. Three of the five studies (Maori,
At-risk cohort and Care Home studies) trial an inter-
vention. For the Maori study researchers adapted previ-
ously trialled participatory action research techniques
to develop and refine the intervention [32]. Co-design
principles including group discussions, interviews and
personal testimonies foster culturally safe practice and
demonstrate cultural competence. This practice conforms
to Matauranga Maori - a cultural system of knowledge
that reflects a unique Maori worldview. Pacific elders’
data are gathered via individual face-to-face interviews
incorporating closed and open-ended questions, and
focus group talanoa (conversations) to share views and
arrive at common aims and understandings. The com-
pression of functional decline model (CFD) model guides
the At-risk study design. The CFD poses that decline in
activities of daily living (ADLs) and instrumented activ-
ity of daily living (IADLS) is best compressed into the
shortest possible time in order to extend the health span
and thereby optimize ageing [33]. Decline in ADLs and
IADLs occurs in a specific order, as described by the
hierarchy of functional loss [17]. Longitudinal studies
suggest the trajectory of loss can be reversed or at least
remain static. The At-risk study examines this by trialling
a novel intervention using a pre-post design. The Care
Home and Multi-morbidity studies draw on the National
Health Index (NHI) linked interRAI database contains
data from standardised assessments of over 300,000 com-
munity-dwelling people and 200,000 residential care resi-
dents since 2012 with baseline and repeated assessments
[24]. The assessment covers function, health conditions,
aspects of oral health, nutrition, and mental health as
well as indicators of sleep disturbance and function
[34]. Finally the Multimorbidity studies also uses a sec-
ond large extant datasets from primary health, the Com-
pass Health Primary Care Organisation (PCO) dataset
(Table 1).



Page 5 of 12

215

(2022) 22

Lord et al. BMC Geriatrics

uoiresiueblQ yieaH Alewild OHd ‘o[eas BuIAlT Ajreq 40 saiIAndY papuslx3 weyBumoN JayaN ‘uoneindod d 'suonelirsiqay

‘A)iferiow 4o ysi paseaioul

Ue Je aJe OYM SI9U10 pUE SaIMI|I08) 318D
pabe Jajua 031 1931 aJow sdnoib Auap)
‘pueRaZ MaN Ul Buial synpe

13p|0 JO SanIpIgIowod Jo suiaied Ajuap)

sawwrelbold

pue $32IN0SaJ Wid) Buoj Jo JuswysigeIsy
snyels Yijeay pue

dass ‘uoniubod ‘Yieay feio ui sabuey)n

uonouny Jo AYyd

-JeJaly 8AINDAYIT BY1 UO S|aA3| Z< abuey)
1avaN

uo juiod T< Jo abueyd Jueas|al Ajleaiul)
Buiag-|lam » yieay ‘uonouny
'SS9UPa1I3UU0I [B190S ‘ANAnde [eaisAyd
‘Ua[eay [elo ‘daa|s uo , 8AINJ3YIT 40108 I
‘Buiag-|jam

‘Yifeay ‘uonouNy Uo , BAINJAYIT 0108 I
|apow J0328u

-U09 [e190S JO UoiFelusWa|dwi NyssaIINg
Buiag-|jam » yijeay ‘uonouny
'SS3UP8II3ULOI [B190S ‘ANAnde [ealsAyd
‘U1eay [elo ‘daajs usamiaqg suonaelalu|

SETJERIITRR

Buowre yijeay daays jo uoneluasaidal 15114
Yaesy d11ded UO B1ep JO uoNnde|jo)

ddy

. BMND3YIT Jo Aujigesn pue Aujiqeidsooy
11oddns neueym Jo 1081

-u0d ul daa|s JO UOIIeIapISU0I puUe LIoBN
19p|0 Jo sBuipiodal dasjs yrdap-ul 1sii4
yiesy

® ANAnoe [e100s pue [eaisAyd ‘Butag-|lam

"a1ed Jo uapIng
pue sawo2Ino [endsoy Yim pauiuiexs
a( [[IM SUOITRID0SSY 'TeyIalu| pue OHd
Y3eaH ssedwo) :$82In0S eIep UeIXd
¢z Buisn ueadoin3 ® ‘a1j1oed ‘110N 10}
pue Bumas yaes Jo} pajjopow sIa1sn|d
Aupiglow-niniA ubisap aanduasag

dn mojjoy yruow € yum uBisep 1sod-aid

(uonenfena 1sijeal) UOIIEN[EAD SS820Id
‘Ann ddy uo smain %aas

031 syuedon.ed Jo dnoif as1anIp & yum
SMaIAIB]UI PBINJONIS-ILUSS UORUBAIBUI
-1s0d pue auljaseq ‘Ajanirenfend ‘wgT 1e
pue ddy , 8AINJayI7 Jo uonoNpoAUI 01
Joud sawo2ino sainseaw ubisap 1sod
-31d "Y1[eay [eJ0 ‘UoIesI[e1o0s ‘InoiAeyaq
Areyuapas ‘Ananoe [eaisAyd sjusuodwod
£a» JO SUONYBIBIUI PUE SUOIIRID0SSE

(z pue ‘seunAnoe uonowoud yiesy

ul uswbBebus B Ayjnn Aypgerdasse
ddy (T :sauiwexa yoeoidde ann
-d112sa( U0 [eI0] PUE [RUONEU 10}
vddy,_anindaji dojaasp pue Ajipow
01 uBisap-09 ‘ubisap spoylaw paxiy

Jaulred Ayjunw
-W09 J119ed YuM ubisap aAleIoqe||0)

(paau [enpiaipul 03 aaisuodsal

‘aAljeW e ‘Ajawun ‘[edo] ‘JueAsjal 9 ajes
Ajreanyna ‘ubisap-02 neueym sajdipund
Lioe|N ebueineIe| 01 SLLIOJUO)

Aupigiow-inuw jo susenred |njwley
1S0W 8y} UO Paseq Juapisal SWOH

ale) loy saibarens ubisap ayy wiou|
‘aJed Arewnd

wioy Alpigiow-ijnwi jo susaned |ny
-Wey 3SoW Uo paseq juswabeuew
ares Arewd auyal pue dojanaqg
uolrez||iin sadlAIas yeay ybiy pue asua
-puadap jo A10198fel) Yum paredosse
Aupigiow-pnw jo susaired uladsiqg

‘awwesbold Aesayy uon

-e|nwins aAIuBod pue 1sualbAy [elusp
® Jo uononpoul Buipnjaul uomubod
pue yieay [eso anoidwi 01 saibalens
anrenouul Juswaldwi pue ubisaq

‘Buiag-jjom

pue UoIIdUNY UO Y1[eay [elo pue uon
-esI[el00s Inoineyaq Arejuspas ‘A1Anoe
[eaisAyd jo uonoelayul 8y aiojdx3
syuedion.ed ul auloap

[euonouny Jo A103dafel) ay) asianal
01ddy , aAInDa) JO asn sjenjeas
‘Aunwwod ayy ui Buial synpe

13p|0 00€ Ut 8yl Jo Anenb pue Bureq
-|lam ‘uonouny uo ddy , sANJaNT 1AY
3y} 03 asuodsal pue Jo AN auwex3
SIS Uequn g

ur Afeao) ssiwndo 03 (ddy , aaInday)
|003 abueyd [einoireyaq e 1depy

siap|e oloeq Joj ddy |, aninday 1av
J0 anfeA [enualod pue Ajjin auiwex3
Y[eay JO SUOISUBLIP SNOLIBA SS0J0R
Bulle) ale siap|a 11oed Moy a1ebnsanu|

ddy , 8nINJ8yT 1aV 4O OB

0} anfeA [enuslod pue AN aulwex3
oBuoy 0 nod

ebN Jo ANjiqeidadde 3 Ayjiqereas 1saL
(obuoy o nod ebN)

ABoayens Juawabeuew a|A1sa)l| (paseq
-neuByM) AjiLe) e pusIxa pue AJpPoN

'a1ed JO
usping ybiy pue suldsp [2UORIUN) YIIM
paedosse ANpICIOW-NINL JO SuJaed

[eJ0 dA0IdWI O} SUOIUBAIRIUI [SAON

Buiag-lam % ureay

‘UOIIdUNY UO Y}[eay [eJO pue UONESI[eII0S
‘Inoineyaq Areyuspas ‘A1Anoe [eaisAyd
J0199 @ pauIquiod i Juapuadapul
‘auljoap [euonauny Jo A1019afely ‘uonouny
J0 Ayaresaly ‘ebueyd [einoineyaq ‘uon
-owo.d yyreay ‘ABojouydal aneAouU|

[1om BuiaBe yum pareloosse s1010eq

y1feay [elo ‘das|s Juawabeuew ssais
‘uoiENPaW ‘LIOBN OY 3] UIYHM saanaeld
Bulag-|jam [euonipe.} ‘UOIIINU ‘3S1219X3

(+59 abe uonenidod

[e30} :+G¢ aby) sjuapisal ared pabe
‘s)inpe Jap|o Bulemp Alunwwio) 4
Aupigqiow-nny

aled
1nuapisal pabe ul Buinl| suapIsay d
aled |enuapisay

LOB-UOU G/ ‘OB

09 abe ‘Ae uIj98p [EUOIIOUNY JO YSII T8
amp Ayunwwo) 00€ d
14040D YSu-1y

(495 abuel abe) s1ap|d Jlloed d
s1ap|a dyided

(+5g abuel abe) synpe
19p|0 Buijjamp Ayunwiwod Loen d
synpe Jap|o Loep

sawodInQ

ubisaq yoieasay

swiy

s3daduod A3y

Apmis

sonsua1oeIRYo [e1auab :sa1pnis NOSSIMY L dgeL



Lord et al. BMC Geriatrics (2022) 22:215

Development

The development phase for each study indicates a strong
commitment to collaborative and co-participatory
research processes (Table 2). For the Maori and Pacific
elder studies, this included consultation to ensure cul-
turally appropriate methods to realise AWESSoM aims.
For the At-risk cohort it included modification of the
LifeCurve" App to reflect NZ socio-cultural norms
and national identity. Local and national resources for
the App are embedded within it to ensure that all par-
ticipants have access to appropriate resources to guide
their self-management journey. Embedded themes (oral
health, social connectedness, physical activity and sleep)
were refined by the research team and integrated to
ensure prescription and attainment of common study
aims while obtaining novel and relevant findings. The
meta-assessment form for non-Maori and non-Pacific
participants was trialled and revised accordingly on three
occasions over a period of 6 months.

Setting, study population and recruitment

Study populations are described in Table 1. All settings
are in NZ. Maori, Pacific elders and the At-risk cohort
studies are based in community settings, while the Care
Home study is sited in two large aged residential care
facilities run by the same organisation. The Maori study
(Nga Pou o Rongo) aims to enrol up to 40 whanau using
the Manawa Ora Centre for Health (MCH) extensive
community networks. Each whanau will be centered
around a key individual who is an older person (Maori
over 60years) and comprised of between 2 and 7 whanau
members. All participants will sign informed consent
forms and attend an introductory whanau hui (meeting).
The Pacific Island Grandparents study works with a large
Pacific provider in South Auckland to identify people
from Samoan, Tongan and Cook Island Maori groups to
undertake health assessments and work towards health
promotion focused strategies. Included in the At-risk
cohort are community dwelling adults (aged at least 60
for Maori and Pacific, and at least 75 for non-Maori) who
present with early signs of functional decline as indicated
by 1-2 self-identified functional deficits on the Life-
Curve™ App trajectory. Excluded from the sample are
those who are not able to interact with the App, those
lacking capacity to give signed consent, and those living
in care homes or in palliative care. The study is located
at two convenient study sites. Health services personnel
in Tauranga (Bay of Plenty) are members of the AWES-
SoM research group and Howick (Auckland) is a research
site with established research relationships with East-
health Primary Health Organisation and local stakehold-
ers working with older adults. Both sites participated
in the Staying Upright and Eating Well (SUPER) trial, a
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nutrition study for pre-frail older adults and successfully
used general practices to contact adults over 75years
(60years for Maori) [35]. Older adults from Tauranga
and Howick will be contacted and invited to participate
using multiple approaches. Older adults will also access
the study independently through the web-based platform
which is linked to local health services. Other strategies
to achieve recruitment targets include a series of planned
workshops in both centres, local and national advertise-
ments, medical practices, national organization supports,
social media etc. Prior to data collection, all participants
will sign informed consent forms compliant with national
and ethical regulations. The multimorbidity project uses
existing data and matches this with hospitalisations and
mortality and aged residential care (ARC) placement data
routinely collected.

Data collection, assessment, intervention

As stated above, for older Maori (Nga Pou o Rongo)
Kaupapa Maori co-design research is used for data
collection and assessment. Non-pharmacological
interventions underpinned by Maori models of health
addressing healthy eating, exercise and/or sleep will
then be co-designed, incorporating the values, con-
texts and goals of the whole whanau, and trialled for
12weeks, concluding with a post programme assess-
ment and completion hui. Whanau will be supported
by the research team with contact at fortnightly inter-
vals. Outcome measures will include: Kaupapa Maori
quality of life questionnaire, physical activity, func-
tional status, health related quality of life, sleep health
and oral health. Whanau will also have the opportunity
to develop and include their own outcome measure/s.
Sleep is measured objectively using actigraphy among
case studies where sleep is identified as a problem from
the data collection phase. For the Pacific study, par-
ticipants undergo a face-to-face assessment to provide
essential data on Pacific elders’ wellbeing. Participants
in the At-risk study undergo baseline assessment in
home, clinical, research, or community settings such as
service clubs, community halls, etc. Participants receive
training in using the LiveCurve App by the research
team, and are then asked to use it for the following
12 months. Support from the research team is avail-
able but is not proactively offered in this ‘real-world’
study. App usage will be monitored. There are no spe-
cific strategies to enhance adherence, however, this will
be evaluated at the end of the trial. All other usual care
will continue. There are no specific criteria for discon-
tinuing use of the App because it is a self-monitored,
low-risk intervention., After 11 months, participants
will be contacted to select a convenient assessment
time for the 12 month assessment which is a repeat of
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all baseline measures. A purposeful sample of App-
users seeking diversity on a range of key characteristics
(e.g. ethnicity, living situation, gender, baseline charac-
teristics) will be invited to take part in semi-structured
interviews at baseline and 12 months to explore their
experiences and perspectives of well-being strate-
gies, ageing well, and App use. Care home: oral health
will be explored via standardised assessments and the
introduction of a dental hygienist for 2years at two
care homes in Wellington region. Simultaneously, cog-
nition and sleep will be measured prior to and after a
7 week trial of Cognitive stimulation therapy and chair
yoga using standardised scales and actigraphy sleep
monitoring. Interviews with care partners will also
be incorporated to better understand the key themes
throughout AWESSoM with regards to assessment
and management. Assessment and outcome measures
for all studies are metrically robust, and identified by
expert teams using published evidence, expert experi-
ence and research knowledge (summarised in Table 3).

Adverse events

All AWESSoM studies are considered low-risk, how-
ever a Hazard and Risk Register and Hazard and risk
Identification and resolution plan will be developed by
the research team who will monitor adverse events 3
monthly. Incident forms will be available to all assessors
and any reported incidents will be identified and relevant
agencies informed. Any injury linked to the research is
covered by NZ’s Accident Compensation Corporation
(ACC) scheme which is detailed on the Participant Infor-
mation Sheet as an ethical requirement.

Sample size calculation and data analysis

Estimates for sample size are considered formally for the
At-risk cohort and the Multimorbidity study. The primary
pre-post outcome for the At-risk cohort is functional sta-
tus, measured by the Nottingham Extended Activities
of Daily Living (NEADL). A power calculation based on
data from a large longitudinal cohort examining health-
status in older Maori and non-Maori (LiILACS NZ)
indicated a sample size of 150 participants is required
to show a pre-post change of at least 5 points on the
NEADL scale which is considered a clinically significant
change [46]. The Life Curve™ hierarchy over 12 months
will be described for the cohort and patterns of change
in response to the App will be modelled. Associations
between NEADL, LifeCurve data, independent predic-
tors of health and well-being, and data from oral health,
social connectedness, physical activity and sleep will be
examined. Objective sleep monitoring will take place
for participants with self-identified sleep problems from
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the Nga Pou o Rongo, At Risk, and Care Home studies
wearing the Motionlogger actigraph (Ambulatory Moni-
toring) (http://www.ambulatory-monitoring.com/motio
nlogger.html) a small wrist-watch-like device containing
an accelerometer for 7 days. Standard sleep variables will
be calculated (e.g. sleep timing, efficiency, and duration)
as well as non-parametric circadian rhythm variables
(inter-daily stability, and intra-daily variability) which
are valuable for documenting regulation of sleep. This
data will be used alongside subjective measures of sleep
and physical and mental health status to better under-
stand the predictors and outcomes of sleep disturbances
across the studies and the effect of the App on sleep pat-
terns. Data on App usage (e.g. number of times accessed,
duration of use, functions accessed, tasks and activities
selected and patterns of use, when and where) will also
be evaluated. Information Power [54] will be used to
determine sample sufficiency for the qualitative compo-
nent. Qualitative data will be analysed drawing on reflex-
ive thematic analysis [55]. Data from each time point will
be analysed independently before being synthesised as a
whole to produce standalone insights regarding the expe-
riences and perspectives of the App and engagement in
well-being strategies.

Two separate datasets will be used to examine mul-
timorbidity. A large regional dateset of all primary
health care records for over 50,000 patients and sepa-
rately the national interRAI dataset. The occurrence
of multimorbidity (>2 conditions) and each condition
will be described separately for Maori, Pacific, non-
Maori/Pacific and by age bands. Using a person-centred
approach, agglomerative hierarchical cluster analysis
will be used to identify subgroups of patients based on
groupings of co-existing conditions. For the clustering
algorithm, Ward’s method will be used which sorts indi-
viduals into clusters containing a similar profile of condi-
tions [2]. Descriptive statistics will be computed for each
of the clusters. Multivariate regression models (linear or
log-binomial regression) will be used to examine asso-
ciations with hospitalisation outcomes. The primary care
database will use NHI matching and has worked through
the ethical issues to identify the two clusters with the
highest impact burden. Similar analysis will be completed
separately for inter-RAI data for community dwelling
older adults using home care services.

Data access and confidentiality

All research data will be stored in secure, lockable loca-
tions with participants identified only by a numeric ID.
All data will have adequate password protection via a
secure network drive hosted by the university or health
service linked to each study. De-identified information
may only be released to the central study coordinating


http://www.ambulatory-monitoring.com/motionlogger.html
http://www.ambulatory-monitoring.com/motionlogger.html

Page 8 of 12

(2022) 22:215

Lord et al. BMC Geriatrics

uonyesiueBlQ yyesH Arewtld OHd ‘p1eog YeaH 1013sig gHA A1usid 4o Aeg dog ‘afeas Bula Ajleq Jo saniAndY QY suolelnaiqay

19buoj oy Buinl wuspuadapul
9]geuUa pue sanIpIgIoW-09 JO JuUaW
-abeuew anoidwi 01 SfenpIAIpUl JO
s131sN|o 10} spaau Loddns Ayuap|

uoine|nwns annubod ‘saueq
-Insip doajs ‘ased 1o 10} S32IN0Sa)
areoldoidde jo Juadojaneg

‘Aige|rene [eusya)

pue $821N0sal [e90] 193|}a1 01 ddy
ay1 Jo Bunepdn panunuo) 'gHAa
dog ay1 Aq parioddns ddy , anind
-9417 ay1 Jo uondope wis) Buo

‘Aunw
W09 lj19ed 8y} Joy ddyaninday
ay1 Jo Juswidojanap [enualod

‘ddy ay1 Jo uondope ‘saniu
-NWWIOJ LIOB|A UILLM UOIUSAISIUI
Jo uondope Japeoiq 1o} [enualod

V/N

‘Adelayy uonenwins

anubo) 's)uBLISSasse Lleay
daa|s "aa1Alas 1S1UBIBAY [RIUSP JO
uoisinold ‘syuswussasse [enuaQ

‘Yireay

[2JO ‘UONESIRID0S ‘INOIARYS]
Areyuspas ‘Anianoe [eaisAyd
SIPNIS PaPPaCLUIL JUBLINIUOD
syjuow gt Joy ddy jo asn
A10y98leny anInDay

uo uonisod Jo uoneINUPI-S
ddy jo

asn ul ure ‘syuedionued 1nioay
ddy uo sa21n0sal

[e00] pUE [eUOITRU PACIS ‘SUOH
-1IpUO2 [€INYN2010S ZN 10}
ddy , aMND8yIT uonesyIpoN

V/IN

'ddy, 8AInDayIT Jo el
‘Auanae [eaisAyd ‘des|s
‘uoninu swwelboid YoamzT

V/N

‘uon

-lubo9 ‘daays ‘asea |elo Buipiebal
sanss| Aay Ajnuapi 01 sjuapisal
pue 1S yum uawabebu3

‘dno.b yoes
yum uoissnasip ybnouyy syued
-1911ed 2119e4-UOU 'LIoBN-UOU

YUM 3SN IO} W) 1USLLISSAsSe
-elaW ay3 jo J0|1d sAlTeleIs)|
ddy ayp

U0 3q1ISaP PUE ISI| 03 SBIIAIBS
ALUNWIWOD B [BIO0S ‘SAINIDS
Y3eay [euoibal pue [euoireu Jo
abuel peolq Jo uoneaynUap|
'SWIOU [BIN}N2-0[0S ZN 19381
01 uoneayipow ddy | 8AIND8YT
'salouabe pue uiaou0) aby Yum
juswbebu7 ‘sanunwiwod ai1oed
pue LIoB\ yum Juawabebug

enINe| eYeA Yum juswabebus

‘OB 10}

ddy , 8MND8yIT 4O uonedyIPON
‘a0noe.d pue abpajmou

1ioe|\ ebBueineyey 01 Buiwiojuod
spoylaw yaseasal uonedionted

synpe
J1ap|o Bunuasaidal A1reyd
[eUOITeU :UIBdUOD BBy
4Ha dog

a/ed}ews 1ay

(1op1noid a21nlas
[e100S puUe Y3eay Jlj1oed
[euomeu) enINe] B)eA

V/N

‘aInjded

elep J0} Pa1aaas saonoeld ared
Arewud g ‘pajjoius syuaied
000'00G < OHd :YyeaH ssedwio)

‘uon

-esiueblio ale) [enuapisay paby
a1elodiod e WoJ) sani|ioe) om|

uJaouo0d aby
's1ap|a 110k ANUNWIWOD 1LI0BN

sIap| o1jioed

neueym
'S19p|0 LIoBIA Yyam Juawabebug

Aupiquow-ninui Jo s3|yoid

aJed |elpuapisay

110402 YSu-1y

s1ap|a dyded

s)npe 19p|o LoRW

Ayiqeureisng i 1oedw|

UOIJUDAID1U|

jwswdojanag

sdiysiauried papuny-0)

(1dd) JUSWaA|OAU|
21|qnd pue 1usned

Apnis

saseyd Apnis ‘Buipuni-09 ‘uoileIoge||0) [$3IPNIS INOSSIMY € @1qelL



Lord et al. BMC Geriatrics (2022) 22:215

office (University of Auckland) or designee. Data are col-
lected using different platforms including the phone App,
mobile tablets, and extant database platforms using spe-
cific data collection software and electronic data. Data
access will be selectively organized by senior research
team members and granted to research personnel
according to relevance and research focus. A data moni-
toring committee has not been established.

Patient and public involvement

Engagement with older adults, service-users and citizen-
led advocacy groups is critical to programme success
and viewed as a key driver throughout planning, imple-
mentation and evaluation. As reported above, this is par-
ticularly pertinent for Maori, Pacific elders and At-risk
cohort studies where co-design is a central feature.

Table 3 AWESSoM measures with reference to populations
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Process evaluation

A process evaluation drawing on a critical realist frame-
work is embedded within the At-risk cohort study to
develop a rich and practical understanding of effective-
ness with a focus on what works, for who and in what
circumstances [56]. We will integrate all data sources
(e.g. outcome and interview data, App analytics, and
demographic details) across time points for each of the
participants purposefully sampled to take part in the
semi-structured interviews to inform case-specific con-
text-mechanism-outcome (CMO) configurations [57].
CMOs will then be compared, contrasted, and synthe-
sised across cases to produce an in-depth evaluative
account of key processes relating to context and imple-
mentation to underpin an evidence-based framework for
future implementation efforts optimising effectiveness
and uptake. No formal economic evaluation is planned.

Characteristic Measure

Population

Personal characteristics
Socioeconomic status

Ethnicity, sex, age, Living arrangement,
Pension status, geographical location

Functional status NEADL
Cognition RUDAS
MoCA

Medical history

Menu list of medical diagnoses including: Cardiovascular

Community dwellers, Care home residents, Maori, Pacific

Community dwellers, Maori, Pacific elders

Community dwellers, Pacific elders
Care home residents

Community dwellers, Maori, Pacific elders

disease, Chronic Obstructive Pulmonary Disease, Parkinson's

disease, and all relevant diagnoses.

Well-being, Quality of life  SF-36 Physical and mental subscale scores

Qual-AD [36]

Kaupapa Maori quality of life questionnaire

Physical performance
[37].

Habitual activity
behaviour & gait parameters
CHAMPS activity questionnaire

Oral health

Short Physical Performance Battery & Timed Up and Go (TUG)

7 day accelerometry monitoring of physical activity, sedentary

Community dwellers, Maori

Care home residents

Maori

Community dwellers, Care home residents, Maori, Pacific
elders

Community dwellers, Maori
Community dwellers

Social connectedness

Nutritional health

Sleep health

Oral-health-related quality of life and self-reported oral health
(OHIP-14 + Locker item and items on chewing ability), eating
assessment tool (EAT-10; dysphagia), oral health assessment
tool (OHAT) [38], summated xerostomia inventory (SXI; dry
mouth) [39]

UC UCLA loneliness questionnaire (3 items) [40]; Lubben
Social Network

Scale [41]

SCREEN |l as a validated (in NZ) nutrition risk screening tool
[42].

Actigraphic sleep monitoring

PSQI, rMEQ and the STOP-Bang for sleep disordered breath-
ing [43]

Richards-Campbell Sleep Questionnaire [44]
Semi-structured sleep interviews

Community dwellers, Care home residents, Maori, Pacific
elders

Community dwellers, Pacific elders (UCLA only)

Community dwellers, Maori, Pacific

Community dwellers, care home residents, and Maori iden-
tified as‘problem sleepers' by self-report and/or standard
cut-o scores

Community dwellers, Maori, Pacific elders (selected out-
comes)

Care home residents

Care home (sta ), Maori

Maori

CHAMPS The Community Health Activities Model Program for Seniors physical activity self-report questionnaire [45], NEADL Nottingham Extended Activities of Daily
Living Scale [46], MOCA Montreal Cognitive Assessment [47], PSQI Pittsburgh Sleep Quality Index [48], Qual-AD Quiality of life in Alzheimer’s Disease [36], OHIP-14Oral
Health Impact Pro le-1 4[49], rMEQ Reduced Morning Eveningess Questionnaire [50], RUDAS Rowland Universal Dementia Rating Scale, [51] SF36 Short Form 36 [52],
SXI Summated Xerostomia Inventory [53]
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Dissemination

A broad approach to dissemination will ensure through-
out the 5-year period that stake-holders are informed
about protocol development, process and outcomes
for each study through hui (meetings), small group dis-
cussions, community workshops, conference presenta-
tions, seminars, media interviews and journal articles.
Authorship eligibility will be considered with respect to
guidelines published by and International Committee of
Medical Journal Editors (ICMJE), and no professional
writers will be used for dissemination purposes.

Discussion

The AWESSoM programme sets out to understand and
influence the predictors of functional decline associ-
ated with aging and co-morbidity. Novel aspects to the
study include the use of a phone App for those living
in the community who are at-risk of functional decline,
culturally embedded interventions for Maori and Pasi-
fika people, a focus on oral health and dental hygiene,
and analysis of co-morbidity data from two disparate
populations. Results from this diverse but integrated pro-
gramme will inform older adults and their carers, public
sector groups, and health, social and community services
about ageing, function, and well-being.
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