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Summary
Background Pasifika populations experience high incidence and prevalence of obesity and T2DM. However, no
international review of lifestyle intervention studies amongst Pasifika communities exists. This study seeks to iden-
tify the effect and translatability of lifestyle strategies on weight amongst Pasifika populations.

Methods Lifestyle studies involving ≥90% adult Pasifika participants measuring weight change were eligible for
inclusion. Database searching was carried out up to December 2021. Databases searched were MEDLINE (Ovid),
EMBASE (Ovid), CINAHL (EBSCOhost) and ProQuest Central. Risk of bias was assessed using RoB2 (RCTs) and
the National Heart, Lung and Blood Institute (NHLBI) quality assessment tool. Meta-analysis and meta-regression
used a bivariate random-effects model. Strategies were coded against pre-identified components of the newly pro-
posed Cultural and Sustainability Assessment of Intervention (CSAI) framework.

Findings Twenty-three studies (n = 4258 participants) met inclusion and exclusion criteria. Thirty-two lifestyle strat-
egies targeting weight loss (WL) and 7 targeting weight maintenance (WM) were extracted. Meta-analysis estimates
small but significant effect of -0.26 standard deviations (95% CI -0.51 to -0.02), with RCTs demonstrating a non-sig-
nificant effect of -0.23 standard deviations (95% CI -0.49 to 0.035). Culturally relevant strategies included commu-
nity and peer support facilitators and team-based activities. The CSAI identified 14 out of 23 studies with low
cultural competency and sustainability scores (<60%).

Interpretation Qualitative and quantitative analysis show tailored lifestyle interventions has had an estimated small
but beneficial effect on WL amongst Pasifika communities. Potential for tailored interventions design to incorporate
psychosocial and behavioural considerations. The CSAI has the potential for systematically identifying cultural and
sustainability components of efficacy in interventions.

Funding This review was funded under Western Sydney University’s Postgraduate Research Scholarship.
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Introduction
Non-communicable diseases (NCDs) continue to be a
burden for Asia-Pacific, particularly in the Pacific Island
nations of Oceania. Oceania covers Melanesia (islands
of Papua New Guinea, Solomon Islands, Fiji, New Cale-
donia, Torres Strait and Vanuatu), Micronesia (Feder-
ated States of Micronesia, Palau, Kiribati, Marshall
Islands, Guam, and Nauru) and Polynesia (Cook
Islands, Samoa, Tonga, Tuvalu, Tokelau, Niue, French
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Polynesia, Maori, and Native Hawaiians). Obesity,
defined by a high body mass index (BMI), is a risk factor
for multiple NCDs and is the single most important risk
factor for type 2 diabetes (T2DM).1

Changing food environments and trade liberalisa-
tions in Pacific Island countries (PIC) have escalated
rates of obesity and T2DM.2 Data from the World
Health Organization (WHO) STEPwise Approach to
NCD Risk Factor Surveillance (STEPS) report 2015
found that 9 out of 15 PICs had obesity prevalence rates
exceeding 25%3 − more than double the global preva-
lence rate of 9¢3%.4 With high prevalence rates of obe-
sity and T2DM, and the direct association between
diabetes and other chronic illnesses, such as chronic
1



Research in context

Evidence before this study

Pacific Island Nations in Oceania report some of the high-
est rates of diabetes type 2 (T2DM) prevalence. Prior
research has demonstrated reductions in T2DM inci-
dence using lifestyle behaviour change interventions.
However, there is limited evidence of strategies targeting
weight effectively amongst Pasifika. With strong links
between increasing weight and T2DM it is important to
consider all lifestyle-based strategies delivered amongst
those of Pacific descent (Pasifika). This review searched
databases including MEDLINE (Ovid), EMBASE (Ovid),
CINAHL (EBSCOhost) and ProQuest Central up to Decem-
ber 2021. Grey literature searching was also included to
capture a complete picture of the available evidence.
Only lifestyle-based studies including ≥90% adult Pasi-
fika reporting weight change was included. Twenty-three
studies (n = 4258 participants) with 39 WL and WM strat-
egies identified. Meta-analysis estimated small but signif-
icant effect of �0.26 standard deviations (95% CI �0.51
to �0.02), with RCTs demonstrating a non-significant
effect of �0.23 standard deviations (95% CI �0.49 to
0.035) on weight change amongst Pasifika.

Added value of this study

This international systematic review used a qualitative
and quantitative analysis to demonstrate tailored lifestyle
interventions has had a small but beneficial effect on WL
amongst Pasifika communities. This study also proposes
a tool to determine cultural competency and sustainabil-
ity strength of studies. This adds value to scholarship in
the field seeking to design and develop culturally com-
petent and sustainable lifestyle interventions.

Implications of all the available evidence

This study confirms the findings of previous interna-
tional research around the efficacy of using lifestyle-
based interventions to target weight change. This study
also identifies areas such as duration and participation
as potentially culturally conducive approaches. Also,
strategies pertinent for Pasifika include strategies that
considers its cohesive social constructs and collectivism
using community and peer support facilitators. Using
an assessment framework such as the Cultural and Sus-
tainability Assessment of Intervention (CSAI) framework
presents opportunities for future work in this field.
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kidney diseases (CKD), there is a concern of increasing
end-stage renal failure. Unsurprisingly, Oceania is iden-
tified as one of the three top regions with a higher-than-
expected burden of CKD.5 A recent study in Samoa
found the prevalence of end-stage renal disease (ESKD)
in the population to be 629 patients per million popula-
tion6 (compared to global rates of between 4¢902 and
7¢083 patients per million).7 Pasifika (those of Pacific
descent) residing in neighbouring countries of
Australia, New Zealand and Hawaii also report high
ESKD prevalence rates, ranging between two to ten
times higher than the general population.8 These com-
plications of obesity, largely due to T2DM, represent
heightened economic costs in the struggling economies
of the PIC9 and an overrepresentation of Pasifika in
health care systems elsewhere.10

Large multi-centre randomised controlled trials
(RCTs), including the Diabetes Prevention Program
(DPP)11 and the Finnish Diabetes Study (DPS),12 have
demonstrated reductions of up to 58% in T2DM incidence
using lifestyle behaviour interventions.13 However, despite
relative successes of translational programs based on the
DPP,14 there is limited evidence of strategies targeting
weight effectively amongst Pasifika. Considering the
alarmingly high prevalence of obesity and T2DM amongst
Pasifika and co-morbidities, an international review on the
effects of lifestyle interventions in Pasifika communities is
warranted. Further, given the Pacific’s low peer-reviewed
publication rate,15 such a review requires both peer-
reviewed and grey literature consideration.

As such, the primary objective of this systematic
review and meta-analysis was to pool the effects of life-
style interventions to identify average effect size of
weight (and or BMI and waist circumference (WC))
change amongst Pasifika populations. Secondly, we
aimed to identify the translational capacity of these
strategies into real-world community settings.

With significant challenges in assessing translatabil-
ity16 frameworks have been found beneficial in assess-
ing interventions.17 The Reach, Effectiveness, Adoption,
Implementation, and Maintenance (RE-AIM)18 is the
most widely used in evaluating the impact and even
designing of interventions.19 More recently, the Tailored
Implementation for Chronic Diseases (TICD)20 frame-
work (originally a project) has demonstrated viability in
its comprehensive assessment of external and organisa-
tional factors affecting interventions.21 To satisfy the
study’s second objective, a novel approach was taken to
develop a new framework based on the RE-AIM and
TICD frameworks to focus the assessment.

This study defines effectiveness as a combination of
statistical, sustainability, and cultural competencies.
Methods
The conduct and reporting of the study followed the
Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) 2020 guidelines.22

Inclusion and exclusion criteria
A population, intervention, and outcome (PIO) frame-
work for systematic reviews was used to determine the
eligibility criteria and establish a search strategy.

Population. Studies of Pasifika adults (≥18 years) origi-
nating from a specified PIC were included. To ensure
www.thelancet.com Vol 25 Month August, 2022
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strategies identified were targeted and relevant to Pasi-
fika, studies with mixed ethnicities (non-Pasifika) were
included if participants were ≥90% Pasifika or if Pasi-
fika outcomes were reported separately. Studies includ-
ing persons <18 years and pregnant women were
excluded. Studies with Torres Strait Islanders were
included if outcomes were reported separately from
Indigenous Aboriginal people of Australia. Separating
these ethnic groups was based on the distinctive genetic
and biological differences between Torres Strait
Islanders and Indigenous Aboriginal people.23
Intervention. Studies were included if they involved
any lifestyle behaviour change intervention in improv-
ing diet and or physical activity. Clinical interventions,
including medication or surgery (e.g. bariatric surgery),
were excluded, including interventions offering both (e.
g. metformin plus lifestyle change). No limit was set on
intervention duration and setting.
Outcome. The primary outcome was weight change
(kg), with the secondary outcome change in BMI (kg/
m2) and or WC (cm).

No publication date or language limit was set.
Searches were conducted in English only.
Search strategy and selection criteria
Databases searched were MEDLINE (Ovid), EMBASE
(Ovid), CINAHL (EBSCOhost) and ProQuest Central in
May 2020, with the search rerun in December 2021.
Title, abstract, and keyword searching were used, with
search terms adapted for each database. Pre-identified
countries from Polynesia, Melanesia and Micronesia
were searched, including MeSH terms of Pacific Islands
or Oceanic Ancestry Group. Intervention terms
included adapted terms for lifestyle, faith and or com-
munity-based intervention/challenge or program.
MeSH terms used included health promotion/or
healthy people or weight reduction programs. Lastly,
outcome terms of weight, body mass index, waist cir-
cumference, and/ impaired glucose tolerance (IGT)
and/ T2DM were extracted. MeSH terms included body
weight and measures, waist circumference, waist-height
ratio, waist-hip ratio, diabetes mellitus, type 2 or diabe-
tes, gestational/ or prediabetic state. A detailed search
strategy is provided in Supplement Table 1.

Grey literature searching was undertaken between
June and December 2020. Search terms were adapted
for ProQuest Dissertation and Thesis and the Canadian
Agency for Drugs and Technologies in Health
(CADTH) Grey Matters search tool.24 Consultation with
experts in the field included directly contacting Pacific
ministries of health (when contacts were available).
Grey literature searching was not repeated in anticipa-
tion that the COVID-19 pandemic affected field
www.thelancet.com Vol 25 Month August, 2022
implementation globally. One researcher (EP) under-
took database and grey literature searches with two
researchers (FM and KAM) independently screening
50% of identified references. Discrepancies for inclu-
sion between researchers were resolved by discussion
until consensus.
Data collection
Data on study design and methodology, participant and
intervention characteristics, intervention effects (raw
mean change) and relevant statistics were extracted.
The original search criteria did not include differentiat-
ing the intervention phases of WL vs WM. However,
data from studies were extracted, and WM was reported
separately, as strategies differ. Studies with multiple
papers were reported as single studies.
Risk of bias assessment
The Cochrane Risk of Bias (RoB2)25 assessment tool
assessed selection, detection, attrition and reporting
bias in RCTs. Performance bias was not considered rele-
vant as participants could not be blinded (i.e. they knew
if they received the intervention or not). Studies were
graded with a score against the five domains. If a
domain had an area of concern, no score was awarded.
A score of 1 was given to studies with no area of con-
cern. The NHLBI Quality Assessment for Before-After
Studies with No Control Group26 was used for before
and after and quasi-experimental studies. The NHLBI
presents 12 questions to assess the quality of 1) study
design and methodology, 2) sampling and outcome
measures and 3) consideration of individual and group
measures. The question around blinding of researchers
was removed as studies were before and after studies,
hence, only the intervention was delivered. Studies were
scored against the remaining 11 questions. Studies were
determined as “Good” quality if rated ≥9; “Fair” if 8−6,
and “Poor” if ≤5. Risk of bias ratings were indepen-
dently assessed (RZ) and then mutually determined by
two authors (EP and RZ).
Publication bias. Egger’s regression test for funnel plot
asymmetry used a mixed-effects meta-regression with
standard error as the predictor to determine publication
bias.
Data synthesis and statistical analysis
Determining effectiveness can be difficult, and its dis-
tinction from efficacy is acknowledged. Fritz and Cle-
land (2003)27 identify effectiveness as testing the
impact of a program in real-world settings are adopted.
Considering the need to translate and scale strategies,
this study considered a combination of statistical effec-
tiveness, sustainability and cultural competency.
3
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Meta-analysis and meta-regression. To determine sta-
tistical effectiveness, a meta-analysis was undertaken,
using standard mean difference (SMD) when compar-
ing two groups and raw mean (MN) when comparing
single-armed interventions (before and after studies)
with standard deviation (SD) as the variance. A random-
effects model was carried out to estimate a pooled effect
size.

In extracting mean difference (kg) and SD, if the SD
of the difference was not available, it was calculated
based on standard error (SE) or 95% confidence inter-
vals and p-values in-line with the Cochrane Hand-
book.28 Attempts to obtain missing data were made;
however, if irretrievable, studies were excluded.

A meta-regression testing for effect modifiers of gen-
der, age, number of strategies, retention rate and study
duration (in weeks) was also carried out for studies
included in the meta-analysis. All calculations were con-
ducted using RStudio.29 One researcher (EP) conducted
all statistical analysis and reviewed and validated by a
second researcher (RT).
Assessment framework. RE-AIM has been used for
over two decades to evaluate and design evidence-based
interventions.19 It is valued for its holistic approach to
addressing individual and system-level changes. An
assessment framework was developed using elements
from the RE-AIM18 and TICD20 frameworks to synthe-
sise data on translational components of included inter-
ventions systematically. The TICD framework was
developed to address additional translational compo-
nents, such as incentives and resources and capacity for
Figure 1. Cultural and Sustainability Assess
organisational change. Components identified as rele-
vant for this review include outcome efficacy, cultural
adaptation, participant attrition (retention rates) and
demand on participants. Organisation-relevant compo-
nents include intervention cost and resourcing needs,
scalability and transferability. The resulting Cultural
and Sustainability Assessment of Interventions (CSAI)
Framework (Figure 1) incorporates a tailored set of con-
siderations for assessment of studies via a checklist (see
Supplement 2). A point system was used with points
awarded if evidence of relevant consideration was
reported (Yes = 1, No = 0), with a maximum possible
point of 16. Criteria of ‘staffing’ (paid resourcing) and
‘demand on participants/ community’ a ranking of
LO=1, MED=2, HIGH=0 was awarded. A medium rank
was considered optimal with medium staffing costs and
medium demand on the participants, seen as having
greater likelihood for sustained engagement and cost
efficiencies. A high ranking was awarded for >1 paid
staff and or too frequent reporting and meetings. Low
rating was determined if full autonomy by community
members (lack of leadership or structure) and minimal
face to face interactions.

Retention rates and participation data was awarded a
point each. With retention rates >80% (<20% drop
out) awarded a point and another if participation data
was recorded. Participation data refers to collating par-
ticipation in individual activities delivered in the inter-
vention.

Total points were added and converted to a percent-
age to facilitate comparison between studies. Studies
with grades of ≥60% are considered to have high sus-
tainability and cultural competencies and low if ≤60%.
ment of Interventions (CSAI) framework.

www.thelancet.com Vol 25 Month August, 2022
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Role of the funding source
The funding source was not involved in the study
design; collection, analysis or interpretation of the data;
and in writing of the manuscript or in the decision to
submit the manuscript for publication.
Results

Study selection
Database searching located 1240 citations, of which 393
were duplicates (Figure 2). The remaining 850 records
were screened against the inclusion/ exclusion criteria.
Grey literature searching primarily yielded six studies
from experts in the field, three from reference list
searching and none using searching tools. Forty-three
records met the inclusion criteria following title and
abstract review. Full-text review resulted in 23 studies
being included.
Figure 2. PRISMA

www.thelancet.com Vol 25 Month August, 2022
Study characteristics
A total of 25 papers yielded 23 unique studies meeting
the inclusion criteria. Two studies: PILI ‘Ohana in
Hawaii30,31 and the WEHI trial32,33 in New Zealand, are
reported as single studies with their associated papers.
Studies were published between 1999 and 2021, with
1914,32-48 identified from peer-reviewed journal data-
bases, 349−51 studies from snowball searching and one52

study from consultation with experts in the field. Stud-
ies included 3 RCTs, 4 quasi-experimental studies, and
16 before and after studies. Study follow-up ranged
from 6 to 104 weeks. Study characteristics are reported
in Table 1.

The total number of participants was 4258, 2607
(61%) were female; mean age was 41¢2 years. One
study,32,33 had an inclusion criterion of >16 years old,
although the mean age was 45 years (1 participant was
17 years old at intervention start). A decision was made
flow diagram.
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First Author (Year

published)

Research question / health model/

framework

Duration (months) N (%Females) Ethnicity, country and

context/setting

Recruitment and inclusion /

exclusion criteria

Weight loss strategy Outcome (ΔWeight (kg), SD

(95% CI) or BMI+/WC & Risk of

Bias Rating

Weight maintenance randomised controlled trials

Kaholokula, J. K. (2012)56 To explore the feasibility and efficacy

of a culturally appropriate pro-

gram to improve health of Native

Hawaiians

Health model/ framework: adapted

framework adapted for Native

Hawaiians and Other Pacific

Islanders30

6 months PLP n = 72 (78%)

SBP n = 72 (92%)

Ethnicity: Native Hawai-

ians and other Pacific

Islanders (NHOPI)

Country: Hawaii

Context: Community

Organisation delivery

Recruitment: those that completed

the initial phase of the PLP and

met the inclusion criteria were

invited to be part of the study.

Inclusion:

Pacific Islander; completed the 3-

month PILI Ohana WL program;

willing to enrol in the 6-mth WL

maintenance program

Exclusion:

All others

Delivered through 5 community organisa-

tions that had delivered the PILI WL

program.

Group delivery: The PLP offered 6 sessions

delivered over 6 months (session per

month) lasting 1.5 h, delivered in

groups of 6−10 participants.

Peer educators: Trained community peer

educators to support participants at

each site once a month.

WL Goal: participants not to regain prein-

tervention mean weight ≤3%
Sessions included lessons to discuss family

goal setting and family eating habits,

how to identify community resources

and manage social events and cultural

expectations around food. It also con-

sidered social support in the home and

how to manage negative thoughts and

emotions.

PLP

MWL=+0.075§4.7(�1.0, 1.2) kg,

p ≤ 0.05

SBP

Mean=+0.581§2.7 (�0.06,1.2),

p ≤ 0.05

Risk of Bias = Low risk (RoB2)

Table 1: Study methods, participant characteristics and WL strategy used.
NR= Not reported.
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by consensus to include the study (individual results
could not be extracted). Of the total participants across
included studies, 52% were Tongan (n = 2211), 18%
Maori (n = 802), 17% Samoan (n = 731), 9% Native
Hawaiian and Other Pacific Islanders (NHOPI)
(n = 399), 7% Fijian (n = 292), 3% ni-Vanuatu (n = 133),
1% Torres Strait (n = 45), and 0¢4% Marshallese
(n = 17). Some papers use ‘indigenous’ to describe Pasi-
fika communities although this was not used in our
search.

Studies were primarily conducted in community set-
tings (n = 8), churches (n = 6), health care clinics
(n = 6), workplaces (n = 2), and clubs or gyms (n = 2).
Studies with multiple settings, the primary location was
selected. For example, Kaholokula et al. 31 implemented
in a community and a health centre. Delivery was pri-
marily carried out in the health centre setting, with out-
come results used in this review. Therefore, the health
centre setting was recorded.

One national study conducted in Tonga contributed
49% of total study participants (n = 2107)39 but was not
included in the meta-analysis due to incomplete data.
Risk of bias
In assessing study quality, of the 4 RCTs, one49 study
scored 3/5 (high risk), one52 study scored 4/5 (some con-
cerns), and two36,56 scored 5/5 (low risk). Bias was
detected in results reporting49,52 and missing out-
comes.49 All 4 quasi-experimental studies scored ≥9
(good).32,33,35,44,45 Of the 15 before and after studies,
614,31,37,42,43,48 scored ≥9 (good), 639,41,46,47,51,57 scored
6−8 (fair), 334,38,51 scored ≤5, 7 (poor). Areas of concern
with studies scoring <5 were mainly due to poor design
and method studies resulting in weak statistical analy-
sis. The majority of studies (RCT, quasi-experimental
and before and after studies) were considered fair qual-
ity and at low risk of bias (Supplement 1 Table 3). Risk
of bias was undertaken independently (EP and RZ) with
interrater reliability calculated to be 80% for RoB2 and
NHLBI.

No evidence of publication bias was found, (Test for
funnel plot asymmetry) z=�0.32, p-value >0.05
(p = 0.75).58
Meta-analysis results
To allow for an estimated effect size measured in kilo-
grams (kg), three47,49,57 studies with unreported change
in weight (kg) could not be included in the meta-analy-
sis, but still included in the narrative assessment. Stud-
ies excluded represented total population of 0.04% of
the total study population (n = 171).

Twenty-one study arms were identified as being eli-
gible for meta-analysis. Weight maintenance arms and
studies with missing data were excluded. A pooled effect
size of -2.56 kg (�3.58 kg to �1.54 kg) was found across
studies (n = 21) (Figure 3). However, heterogeneity was
high (I2 = 99.0%), probably due to comparing across
multiple study designs. When risk of bias was
accounted for n = 11 studies with a RoB rating of “Low”
(RoB2>4 and NHLBI≥9), a significant loss of �2.00 kg
(95%CI �3.23 kg to − 0.77 kg) was found, with high
heterogeneity I2=98.8%.
Sensitivity analysis. Sensitivity analyses was under-
taken to estimate the effect of the WL strategies (n = 21).
A sub-group analysis using RCTs (n = 4) testing for
effect size using SMD resulted in a non-significant
effect of �0.23 standard deviations (95% CI �0.49 to
0.035) with minimal heterogeneity (Q(df=3) =0.25,
I2=0.00%). When pooling RCTs and quasi-experimen-
tal studies (n = 7) a similar but significant loss of �0.26
standard deviations (95% CI �0.51 to �0.02) was
found, with moderate heterogeneity at Q(df=6) = 14.09,
I2= 56%.

Meta-regression results (n = 21 studies) show a sig-
nificant negative relationship between duration of study
and WL, i.e. with increasing weeks, a weight gain of
0.054 kg (95%CI 0.03 kg to 0.08 kg) was observed, as
expected. Retention rates were also a predictor of WL
and significantly associated with WL of �0.09 kg (95%
CI �0.15 kg to �0.06 kg). For RCTs and quasi-experi-
mental studies (n = 7), retention rates were also a signif-
icant predictor of WL -0.012 kg (95%CI �0.21 to
�0.003 kg). No other results were statistically signifi-
cant.
Results reported against the CSAI framework
Studies were graded based on pre-identified criteria and
checklist (Supplement 2), with 1014,31−34,38,47,48,51,52,56 of
23 studies scoring ≥60%, indicating high sustainability
and cultural competency (Table 2). Of these
414,31−33,48,56 studies were low risk of bias. Three36,41,44

studies scored low due to high staffing and high partici-
pant demand36,44 and or no consideration of replicating
or scaling the intervention.41 Studies were assessed
independently by EP and a subset by FM with discrep-
ancies discussed until consensus. Reviewer interrater
reliability was 82%.

Strategies were assessed if they contained both a diet
and physical activity component, in line with current
evidence-based practice.59 Only one study38 tested a
physical activity only strategy, and one36 study a nutri-
tion/diet only strategy. All other studies included a diet
and physical activity strategy as the most common
intervention design. Seventeen14,30-33,35-38,40-45,48,51,52,57

studies indicated some level of goal setting, with
730,31,37-39,51,52,56 out of 17 of these studies reporting a
specific WL goal. The number of lifestyle intervention
strategies in studies ranged between 6 and 16 (Figure 3).
A total of 39 strategies were identified with 32 targeting
WL and grouped into seven themes of 1) diet-related, 2)
www.thelancet.com Vol 25 Month August, 2022



Behavioural/lifestyle strategies Retention%/

participation

data

Cultural

trailoring

Organisational sustainability Translational sustainability Grade

First Author (Year) Diet PA Goal

setting

Total lifestyle &

behavioural

strategies

found

Maintenance

strategy

Staffing Intervention

cost

Demand on

community/

participants

Health

theories /

health

models

Replicability Translation

different context

Scalability

Afele-Fa’amuli, S. (2009)34 @ @ ✕ 6 ✕ 100% / ✕ @ MED ✕ MED ✕ @ ✕ ✕ 62.5%

Bell, A. C. (2001)35,60 @ @ ✕ 11 @ 71% / @ @ MED ✕ HIGH ✕ ✕. ✕ ✕ 50%

Brooking, L. A. (2012)36 @ ✕ ✕ 10 @ 73% / ✕ @ HIGH ✕ HIGH @ ✕ @ ✕ 37.5%

Egger, G. (1999)37 @ @ @ 9 ✕ 79% / ✕ @ HIGH ✕ LO @ ✕ @ ✕ 56%

Eggleton, 201,838 ✕ @ @ 10 ✕ 93% / ✕ @ MED ✕ LO @ @ ✕ ✕ 62.5%

Englberger, L. (1999)39 @ @ @ 11 ✕ Ave 46.4% / ✕ ✕ HIGH @ MED ✕ @ ✕ ✕ 50%

Glover, M. (2019)32,33 @ @ @ 13 ✕ 50% / @ @ LO @ HIGH @ ✕ ✕ @ 62.5%

Grace, N. E. (2016)51 @ @ @ 16 ✕ 81% / @ @ MED @ HIGH @ ✕ @ ✕ 75%

Hughes, C. K. (2001)40 @ @ ✕ 12 ✕ 100% @ @ MED @ HIGH ✕ ✕ ✕ ✕ 56%

Kaholokula, J. K. (2014)31 &

Mau, M. K (2010)30

@ @ @ 12 ✕ 100% / @ @ MED @ MED @ ✕ ✕ @ 87.5%

Kaholokula, J. K. (2012)56 @ @ @ 10 @ 68%/ @ @ MED @ MED @ ✕ ✕ @ 87.5%

Kent, L. (2020)49,61 @ @ ✕ 9 ✕ 45.8% / @ @ MED ✕ HIGH ✕ ✕ @ ✕ 50%

McAuley, K. A. (2003)41 @ @ ✕ 8 ✕ 86%/ ✕ ✕ HIGH @ HIGH ✕ ✕ ✕ ✕ 31%

Masters-Awatere, B. et al.

(2021)42

@ @ @ 11 ✕ 100%/✕ @ HIGH ✕ MED @ ✕ ✕ ✕ 56%

Ministry of Health, Fiji

(2018)52

@ @ @ 10 ✕ 91%/ @ ✕ MED @ LO ✕ ✕ ✕ @ 69%

Ndwiga, D. W. (2020)48 @ @ @ 14 ✕ 68%/ ✕ @ HIGH @ MED @ ✕ ✕ @ 62.5%

Oetzel, J. (2020)55 @ @ @ 13 ✕ 88% vs 100% / @ @ HIGH ✕ HIGH @ ✕ ✕ ✕ 50%

Reddy, R. (2009)47 @ @ ✕ 7 ✕ 94% / @ @ MED @ LO ✕ ✕ @ ✕ 69%

Rolleston, A. (2017)46 @ @ ✕ 7 ✕ 75% / ✕ @ MED @ HIGH @ ✕ ✕ ✕ 56%

Siefken, K. (2015)57 @ @ ✕ 8 ✕ 64% / ✕ ✕ MED @ LO ✕ @ @ ✕ 56%

Simmons, D. (1998)44 @ @ ✕ 12 ✕ 74.6% / ✕ ✕ HIGH @ HIGH ✕ @ ✕ ✕ 37.5%

Simmons, D. (2004)45 @ @ ✕ 12 ✕ 62% / ✕ ✕ MED ✕ MED @ ✕ @ ✕ 56%

Simmons, D. (2008)14 @ @ @ 13 @ 100% / ✕ @ MOD ✕ HIGH @ ✕ @ ✕ 62.5%

Table 2: Weight loss Strategies and evidence of sustainability.
Key:.

@ = reported; PA= Physical activity; ✕ = not reported in study or other associated publications.

HIGH= >1 meeting weekly (usually face to face), 1+ full-time staff allocated, >12 weeks consistent engagement required. Individualised consultations are also considered high/ heavy resourcing.

MED= weekly meetings, 0.5 or 1 staff allocated with trained peer support volunteers, <12 weeks of consistent engagement required.

LO= monthly meetings, intervention fully delivered by participants with researchers only following up to measure progress, minimal face to face meetings.
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Figure 3. Pooled mean WL.
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physical activity-related, 3) team or group orientated, 4)
goal setting, 5) competition-based, 6) stress and emo-
tion management (Figure 4).

Of the 39 strategies identified only 7 targeted WM—
found only in one56 study. Two14,35 studies identified a
maintenance phase but did not design or include WM
strategies.

Fifteen studies reported using a health model/frame-
work to guide intervention delivery. The most com-
monly used was the Kaupapa Maori framework.
However, there was high variability in intervention com-
ponents utilised. Table 1 records the specific framework
used in each study.

One37 study used the ANGELO framework to under-
take an environmental audit resulting in an attempt to
increase fresh fruit and vegetables and low-fat dairy
products in retail outlets. High-level advocacy efforts
resulted in one private food store outlet not selling fried
take-away foods supporting the program. Other environ-
mental barriers identified, such as wild animals (includ-
ing crocodiles and sharks) hindering physical activity (e.
g. walking or swimming), were recognised as requiring
longer term solutions and beyond the program's scope.

Four32,33,38,39,49 included studies reported ≥50%
dropout. Reasons for high dropout include crossing the
Christmas period,32,33 disqualifying a study arm due to
contamination,49 and one study39 (a WL competition)
did not report a reason for dropouts but only reported
increasing retention with succeeding campaigns. Nota-
bly, this study39 used mass media (TV and radio) to
drive demand and raise awareness, possibly leading to
early engagement though engagement was not sus-
tained. Financial incentives (cash prizes) and the
involvement of influential leaders (e.g. the King of
www.thelancet.com Vol 25 Month August, 2022



Figure 4. Lifestyle strategies categorised.
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Tonga participating and presenting awards) may also
have played a role in the high interest and early engage-
ment.

All intervention strategies described indicated some
level of cultural adaptation with 914,34,38,42,46,48,51,54,55

studies reporting culturally relevant strategies. These
components included community and peer
support,14,42,43,48 utilising social influences (family and
friends)32,42,43,46,51,54 and culturally relevant materials
and resources.34 Two32,55 studies identified the influ-
ence of motivating factors (as an ethnically relevant cate-
gory) and their role in supporting engagement and
retention. Only one study55 tested the role of family and
social networks in increasing motivation towards well-
being and influencing lifestyle behaviours, with one32

identifying it as a gap in hindsight.
In assessing organisational and translational compo-

nents, the evidence against staffing intervention cost,
demand on participants, health models/framework
used for design and implementation, and considera-
tions around scaling was sporadic. Thirteen31,32,39-
41,44,46,47,51,52,56,57 of the 23 studies reported some infor-
mation around intervention costs, and 18 reported
either one of the components of replicating, transition-
ing to a new context or sustainability. All studies pro-
vided information on human resourcing or teams
involved in planning and delivering the intervention.
Discussion

Statistical analysis
Review findings estimate lifestyle-based tailored inter-
ventions amongst Pasifika communities can result in a
demonstrable small WL of �0.26 standard deviations
(95% CI �0.51 to �0.02). It is acknowledged that using
weight change, measured by kilograms and or BMI
change, has been reconsidered amongst Pasifika.62

Pasifika have greater muscle mass than Europeans,62
www.thelancet.com Vol 25 Month August, 2022
with recent studies advocating for greater focus on
behavioural and cultural strategies.33,42,43 However,
weight plays a significant role in T2DM incidence and
its progression to severe illness and complications.
Hence considering interventions resulting in weight
change remains relevant, despite ethnicity.

Statistical analyses identified an inverse relationship
between increasing study duration and reduced reten-
tion rates with WL. There is evidence from intensive
lifestyle interventions (ILI)63 in DPS12 and the Look
Ahead Trial,64 showing WL even at 12 months and four
years.63 Whilst international literature may support
lengthened periods of ILI, perhaps in Pasifika culture,
motivation for consistent prolonged engagement may
not be culturally conducive. There may be a case for
shortened periods of planned intense activities targeted
at WL (ensuring engagement), followed by low activity
periods characterised by WM strategies in Pasifika. The
planned intentional component of such an approach
differentiates it from yo-yo dieting. However, such an
approach will need to be empirically tested.

A major limitation of this study is the age of the
studies and the subsequent meta-analysis and regres-
sion analysis. This review includes publications over
two decades old with studies of varying quality. Peer-
reviewed tools developed in the last decade have
increased transparency in reporting study statistics.
Although risk of bias was undertaken, some studies
may have been ranked higher due to unreported sta-
tistics. For example, one39 study representing 53.4%
(n = 2278) of the study population was not included
in the meta-analysis due to missing/unreported SD.
Also, only studies where effectiveness was assessed
could be included, potentially omitting effective but
non-evaluated studies.

The review included RCTs, quasi-experimental studies
and before and after studies. Although we postulated the
effect of WL to be a combination of RCT and quasi-experi-
mental study arms, there is a real challenge in delivering
25



Articles

26
truly randomised trials in real-world community settings.
Pooling results is challenging, given varying inherent
biases, but with most studies implemented in community
contexts, adherence to published protocol and delivery of
RCT and quasi-experimental studies was likely affected.
We understand community-based participatory research
(CBPR) has been used to address some of the challenges
in implementing RCTs in community settings.65
WL and WM strategies
This review identified 39 unique strategies addressing
both WL and WM amongst Pasifika populations. Strate-
gies accounting for cultural considerations include com-
munity-based or peer support strategies and team or
peer-to-peer facilitators. There is international evidence
of the efficacy of such approaches.66,67 We understand
Pasifika are known for their cohesive social constructs,
and studies have identified the potential for social net-
works to influence individual decision-making amongst
Pasifika and other ethnic groups.42,43,68 However, there
is yet to be a study amongst Pasifika that quantifies the
effect of such networks.69

There were also studies32,55 that include psychosocial
behaviours such as motivation,42,43 the freedom of
choice (i.e. self-selecting goals and self-monitoring and
tracking) and addressing social compulsions over feast-
ing and social events.30,31,56 Future studies seeking to
tailor and target Pasifika communities and ethnic
minorities would benefit from considering the linkages
between individual motivation and collectivism.
Matenga-Ikihele et al70 highlights the importance of
‘meaningful partnerships’ with Pasifika communities.
Although partnerships are not addressed in our study,
establishing and maintaining strategic engagement
before commencement is critical.
CSAI as an evaluation tool
Our study demonstrated efficiencies in developing an
assessment tool to give a sustainability and cultural
competency score. The CSAI is not yet validated, but
does incorporate evidence-based knowledge, such as
identifying lifestyle components of diet and physical
activity and goal setting (setting specific WL goals vs
WM); as essential to outcome efficacy.12,13 We under-
stand other tools exist to determine scalability of inter-
ventions, such as the Intervention Scalability
Assessment Tool (ISAT).71 However, cultural and
behavioural components are not included in the ISAT,
components considered essential for delivering cultur-
ally appropriate interventions in ethnic populations. To
ensure a comprehensive approach to identifying truly
efficacious and sustainable interventions, it is essential
to read the CSAI’s competency score against study risk
of bias scores (or other intervention relevant compo-
nents).
Tools or frameworks such as REAIM and CSAI are
evaluation tools with potential for use as design tools
for a streamlined, systematic approach to intervention
planning and design. Also, each component identified
within the CSAI may need in-depth consideration
beyond the scope of this review. For example, commu-
nity engagement and cultural adaptation are essential,
but the two may overlap for Pasifika. In our assessment,
studies reported identifying and working within social
constructs (e.g. the chiefs in a village or matai) consider-
ing this as cultural adaptation.72 An intervention cannot
be initiated without engagement from the community
at large; however, if intervention demand is onerous,
disengagement may result. On disengagement, inter-
vention delivery is critical. Pasifika’s strong sense of
community collectivism73 may need strong consider-
ation in deciding to deliver solely online interventions,
as in the case of Glover et al.32,33 (although high drop-
outs was attributed to crossing the Christmas season). A
combination of face-to-face and online delivery may be
feasible for Pasifika.

We acknowledge limitations in applying an assess-
ment framework retrospectively. Although the CSAI
identified gaps in the design and reporting of interven-
tions, its application across studies of different designs
can oversimplify studies to enable comparisons. We
also acknowledge limitations to the CSAI components
in targeting only sustainability and cultural competence.
The CSAI components were identified as relevant and
seen as a gap in the existing literature. However, the
CSAI can be used with other tools for completeness
(such as the ANGELO framework53).
Potential for future research
Our study findings are limited to comparing individual
studies which combined several lifestyle and behaviou-
ral strategies. As the review is retrospective in nature
and strategies were not tested individually, it is beyond
the scope of this study to state which strategies are most
effective. However, our results confirm tailored lifestyle-
based interventions have been effective in reducing
weight amongst Pasifika communities, with opportuni-
ties for further research.

It was challenging to identify fully described studies
with quantitatively measured and reported outcomes in
the grey literature search. Perhaps this presents oppor-
tunity for the region to benefit from a repository of PIC
health-related studies. The Pacific Data Hub may offer
such a solution, reducing duplication and research
fatigue whilst supporting evidence-based practice in the
region.

Our findings highlight the need for tailored interven-
tions in Pasifika communities to go beyond language
translations (though still necessary) and incorporate
Pasifika social construct considerations, such as using
community or peer support facilitators, and potentially
www.thelancet.com Vol 25 Month August, 2022
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also incorporating psychosocial, behavioural considera-
tions such as motivation goal setting choices and emo-
tional wellbeing. There exist potential opportunities to
quantify the social networks that exist within Pasifika
communities and to understand frameworks such as
the CSAI presents opportunities for a systematic
approach to designing and evaluating sustainable and
culturally competent interventions.

These findings may be applicable not only for Pasi-
fika communities but also for other ethnic communities
with high diabetes prevalence rates where cultural tai-
loring is required.
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