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Abstract

Background Adapting co-creation research processes and/or public health interventions improves the fit between
the intervention and population of interest, potentially resulting in more relevant and effective interventions. Mode
2 research approaches (e.g., co-creation, co-production, co-design, community-based participatory research, and
participatory action research) can ensure that adaptations fit the socio-cultural and economic contexts. However, an
overview of existing practices and how to co-adapt is lacking. This study aimed to provide an overview of the use of
co-adaptation in co-creation processes and/or public health interventions.

Methods We conducted a rapid review search on the Health CASCADE co-creation database. Relevant peer-
reviewed studies reporting on co-adaptation of public health interventions were identified. A call for case studies
via social media and co-authors’ snowballing was issued to perform interviews with co-creation researchers gaining
insights into how co-adaptation was applied from unpublished studies and practice. Interviews were analysed using
template analysis.

Results Fourteen studies addressed various public health issues by co-adapting co-creation processes, intervention
activities, communication platforms, monitoring strategies, training components, and materials’'language and tone.
Most studies lacked detailed reporting on the co-adaptation process, though some provided information on group
composition and number, duration, and methods applied. Two out of 14 studies used a framework (i.e., Intervention
Mapping Adapt), seven described their adaptation procedure without naming a specific framework, and five did not
report any procedures or frameworks. Five of seven case studies used adaptation frameworks (e.g., ADAPT guidance).
Interviews provided insights into the co-adaptation process emphasising the importance of contextual fit, integrating
prior knowledge, and logging adaptations.
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Conclusions This study is the first introducing the concept of and exploring co-adaptation of co-creation
processes and/or public health interventions. It provides details regarding adaptations made, whether and which
frameworks were used, and procedures applied to adapt. The findings highlight the need for tailored frameworks for
co-adaptation and better reporting of co-adaptation processes.
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Background

Public health interventions often fail to replicate posi-
tive effects on health (behaviour) outcomes observed
in controlled settings because they do not adequately
address the complexity of the real-world contexts [1, 2].
This implementation gap can be bridged through active
collaboration with end-users, aligning interventions to
diverse contexts and populations while accounting for
real world characteristics [3, 4]. Co-creation harnesses
the collective intelligence of different stakeholders to
collaboratively address real-world challenges across all
stages of a project, including development, implemen-
tation, and evaluation [5]. Stakeholders can include
individuals across micro (e.g., citizens, caregivers, local
healthcare providers), meso (e.g., healthcare facility man-
agers, public health practitioners), and macro levels (e.g.,
policymakers, national healthcare organisations), includ-
ing the population of interest [6, 7]. Co-creation might
help to integrate cultural and contextual insights [8], lead
to increased stakeholder commitment and ownership [9,
10] and increased involvement in implementation [11].
This might consequently facilitate the integration of a
program into existing structures [8, 12, 13]. Co-creation
is situated within Mode 2 research, which focuses on
knowledge production in the context of its utilisation
through active stakeholder engagement [14]. It includes
other participatory approaches such as co-design, co-
production, participatory research and Community-
Based Participatory Research (CBPR). These terms are
often used interchangeably [15, 16], and these approaches
share common goals that contribute to an optimised
context-fit, and more effective and acceptable interven-
tions. These approaches aim to ensure a rigorous and
evidence-informed way of working, continuous evalua-
tion of the co-creation process, foster meaningful stake-
holder engagement and collaboration, a shared learning
process, contextual knowledge production, and an open,
trustful and inclusive dialogue [17]. However, they differ
in aspects such as the timing and extent of stakeholder
engagement, e.g., whether stakeholders are involved dur-
ing the design of the intervention (e.g., co-design), design
of the implementation strategy (e.g., co-production), in
who the stakeholders are (e.g., in CBPR the participants
are members of a specific community), and sometimes
even in what they aim to achieve (e.g., social change and
justice or actual actions) or in the domain in which they
were initiated. For consistency, the term co-creation will

be used to describe these participatory processes in the
current study.

Public health interventions should be implemented on
a large scale to reach and benefit a wider range of pop-
ulations [18]. This necessitates adaptations to various
contexts and groups [19]. Adaptations are “intentional
modification(s) of an evidence-informed interven-
tion to achieve a better fit between an intervention and
a new context” [19]. For co-creation studies, this might
entail an adaptation of the co-created intervention and/
or the co-creation process through which the interven-
tion was developed. These adaptations may occur during
the development phase of the intervention or co-creation
process through planned adaptations, or during the
implementation as responsive adaptations [19, 20]. The
adaptation process involves different steps to increase
the fit with specific needs, preferences, and perceptions
while ensuring that the core components driving the
intervention’s effectiveness remain intact, resulting in
relevant and effective interventions across different con-
texts and populations [19]. Adaptations have tradition-
ally been based on low-level input from the new context,
often involving researchers collecting information from
stakeholders and independently adapting the co-creation
process or intervention. However, interventions or co-
creation processes have rarely been adapted collabora-
tively, where stakeholders share decision-making power
and actively determine how to adapt the intervention
or co-creation process. Applying co-creation to adapt
co-creation processes as well as public health interven-
tions is necessary and recommended as it enhances the
relevance, appropriateness and possibly effectiveness
of co-creation processes and interventions for specific
populations.

Despite co-creation and adaptations of public health
interventions gaining increased attention, these areas
have largely evolved as separate domains. To date, no
review has yet explored the use of co-creation for the
adaptation of public health interventions, the steps
involved in this process, whether and which frameworks
were used, or the challenges and facilitators experienced.
This gap limits our understanding of how to effectively
operationalise co-creation to achieve contextually appro-
priate adaptations.

Throughout this manuscript, we propose and examine
the concept of co-adaptation — a collaborative adapta-
tion process that applies co-creation principles to either
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adapt an intervention (co-created or not co-created) to
a new context (e.g., a new setting, another population of
interest) and/or adapt the co-creation process itself. Defi-
nitions applied in this study can be found in Additional
file 1. Specifically, this study provides an overview of
studies that have utilised co-creation in co-adapting pub-
lic health interventions and/or co-creation processes. It
seeks to illuminate the co-adaptation processes, whether
and which frameworks have been used, and practical
considerations involved, providing valuable insights for
researchers and practitioners aiming to enhance the con-
textual relevance and effectiveness of public health inter-
ventions through co-adaptation.

Methods

This study was produced through the Health CAS-
CADE project, a European-funded project to develop
the methodological foundation of evidence-based co-
creation [21]. A rapid review was conducted to retrieve
published studies describing a co-adaptation process of
public health interventions. Since co-adaptation of public
health interventions is novel, there is limited published
research on these co-adaptation processes. To capture
insights of currently unpublished studies, we issued a
call for case studies via the social media channels of the
Health CASCADE project. Through co-authors’ snow-
balling, co-authors within the Health CASCADE project
(including lead researchers and their supervisors) iden-
tified researchers known to have conducted co-adapta-
tion studies. These individuals were then contacted and
invited to participate in the study. Semi-structured inter-
views with representatives of the case studies identified
were conducted.

Rapid review of published studies

Search strategy

A rapid review search was conducted in the open access
Health CASCADE co-creation database [22] to iden-
tify relevant peer-reviewed articles using frameworks
for co-adapting public health interventions. During a
more in-depth exploration of the topic, it became evi-
dent that few studies utilised frameworks in the context
of co-adaptation. Consequently, we decided to focus on
all studies that co-adapted interventions and processes,
aiming to gain a comprehensive understanding of how
this has been approached so far. Accordingly, we adjusted
the inclusion criteria to exclude the framework require-
ment. The Health CASCADE database is a repository of
literature on co-creation, built on PubMed, CINAHL,
and all 47 databases within ProQuest [22]. Search terms
included co-creation, adaptation, intervention, and pub-
lic health (see Additional file 2). The search strategy was
limited to peer-reviewed articles published in English
and was reviewed and approved by all co-authors. All
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references retrieved from the search on the database,
conducted on March 28th 2024, were imported to Zotero
[23] and duplication was addressed by one researcher
(JB). Unique references were downloaded in RIS format
and imported into Rayyan [24]. The search was repeated
on December 3rd, 2024, to identify any potential new
studies and none were found.

Inclusion criteria

Peer-reviewed empirical articles written in English were
included if they met the following criteria: (1) adapted
a co-creation process and/or intervention with a public
health focus, (2) used co-creation or another approach
included in Mode 2 research (i.e., co-design, co-produc-
tion, participatory research, and collaborative research),
and (3) adhered to the study’s definitions of adapta-
tion and co-creation, as mentioned in the introduction,
and public health, defined as “all organised measures
(whether public or private) to prevent disease, promote
health, and prolong life among the population as a whole.
Its activities aim to provide conditions in which people
can be healthy and focus on entire populations, not on
individual patients or diseases” [25]. For inclusion, arti-
cles were not required to provide these exact definitions,
but the research needed to align with these concepts.

Screening and data extraction
All retrieved articles were divided in four sets, each set
was screened by two researchers independently (OEO
and JB/GRL/LRD, MVo and JB, GRL and LRD, QA and
JB/GRL/LRD) performing a double-blinded title and
abstract screening. Conflicts were resolved through dis-
cussion or involvement of a third reviewer (MGG, GC,
MVe, TA, LSB, or BD). Lead researchers (JB, GRL, LRD)
then performed a double-blinded full-text screening,
resolving conflicts through discussion and consensus.
Data extraction components were determined during a
co-working event in June 2023 involving researchers from
several European universities with different experiences
and expertise related to co-creation. Input from this co-
working event was processed by the lead researchers
(JB, GRL, LRD) and extraction tables were created in a
Microsoft Word template. Data being extracted for both
the original as well as the adapted intervention included
intervention name, public health issue, target popula-
tion, country, implementation intervention components,
and whether the intervention was evaluated. Data being
extracted for both the original as well as the adapted co-
creation process included length of the process, number,
minutes, and frequency of sessions and methods. Data
being extracted especially on adaptation included its rea-
son, frameworks and steps used.

Data were extracted by JB, GRL, and LRD. To provide
a comprehensive overview, original intervention data
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were retrieved from the original study if authors referred
to the original study in the included article. Evaluation
design was included as an extraction criterion because
Moore and colleagues [19] emphasised the importance
of reviewing evaluation designs for both the original and
adapted interventions to ensure the original interven-
tion’s adaptability.

Interviews to explore unpublished case studies

To complement review findings, gather in-depth insights
into critical aspects of the process of co-adaptation and
to collect recommendations for future research we con-
ducted semi-structured online interviews with research-
ers involved in co-adaptation processes as main project
leaders between August and November 2023, after con-
ducting the rapid review search in March 2023. Semi-
structured interviews aimed (1) to collect experiences
in co-adaptation processes, and (2) to formulate recom-
mendations for future co-adaptation studies. We devel-
oped an interview guide (see Additional file 3), including
questions about frameworks, steps, and models used to
guide the co-adaptation process, activities undertaken
during the co-adaptation process, experiences of pitfalls
and successes and recommendations for future research-
ers. Since the actual co-adaptation process was under-
reported in the articles included in the rapid review, the
interviews focused on topics providing more insight into
the co-adaptation process itself. Since the included case
studies were unpublished, all interviewees read the man-
uscript before it was submitted to the journal to ensure
that included details about their projects would not pose
any issues for them when publishing their own work. All
interviewees provided written approval for publishing
the details about their project stated in the manuscript.

Inclusion criteria

Unpublished case studies were included if they co-
adapted a co-creation process and/or intervention with
a public health focus. To verify whether the studies
adhered to this criterion and the definitions of adap-
tation, co-creation, and public health, one of the lead
researchers (JB, GRL, or LRD) contacted the interviewee
via email to request detailed information about the study
and the co-adaptation process. If case studies adhered to
the abovementioned definitions, they were selected for
the interview study.

Analysis

Interviews were recorded and transcribed verbatim. Lead
researchers conducted a template analysis, a generic style
of thematic analysis offering flexibility while using a hier-
archical coding template [26, 27], meaning that research-
ers organised data into different levels using a main
theme and corresponding subthemes. This approach
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centres on developing a coding template that can be
adjusted to the study’s needs, without requiring strict
separation between descriptive and interpretive themes
[26]. Analyses were conducted in Microsoft Word using
the comments feature. To analyse the interviews, lead
researchers applied the six procedural steps of template
analysis [26]. Initially, researchers familiarised them-
selves with the data by reading or listening to the tran-
scripts. Secondly, they performed preliminary coding on
a subset of the data using a priori themes based on the
interview questions to highlight significant transcript
segments. Thirdly, they organised themes that emerged
during step two into meaningful clusters, establishing
relationships between clusters. In the fourth step, they
developed an initial coding template and subsequently
refined this template in the fifth step to include additional
data beyond the initial subset. Finally, they completed the
coding template and applied this template to all inter-
view transcripts. The final analysis coding template can
be found in Additional file 4. For this analysis, the episte-
mological position is contextual constructivist, since lead
researchers mutually checked their interpretation of the
data while developing the template.

Results

Rapid review of published studies

The PRISMA flowchart [28] (Fig. 1) provides an overview
of the study selection process. In total, 14 articles were
included [20, 29—41], of which two [32, 33] were related
to the same research project. Baydala and colleagues
assessed the effectiveness of the co-adapted intervention
[32] and also examined the co-adaptation process [33].
Both articles were included as they provide information
about the co-adaptation process. Given that both stud-
ies involved the same intervention context and adapta-
tions, they are treated as a single entry in the reporting
of study details below. The primary reason for excluding
articles was that they did not align with our definition of
co-creation. Additional reasons for exclusion included no
public health focus, and not adhering to our definition of
adaptation, as the terms adaptation and refinement are
sometimes used interchangeably.

Study characteristics

The included articles addressed various public health
issues including HIV/AIDS prevention, drug and alco-
hol abuse, mHealth for medication adherence, obesity
prevention, and mental health. These interventions tar-
geted diverse populations such as South African adoles-
cents, Latin children in the USA, American Indian youth,
Aboriginal youth, Canadian Inuit youth, rural commu-
nity residents, people with impaired mobility, African
American and Hispanic adults in the USA, and psychiat-
ric patients in Brazil.
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Studies identified from:
Health CASCADE (n= 1044)

Studies removed before screening:
—| Duplicates removed from Health

A 4
Studies screened at T/A screening
(n=1003)

CASCADE dataset (n=41)

Studies excluded
(n=964)

A 4

Studies screened at full-text screening

|

| Studies excluded:

(n=139)
l

Studies included in review
(n=14)

Case studies included in review
(n=7)

Fig. 1 PRISMA flowchart study selection process [28]

Three studies evaluated original interventions using
randomised control trials [20, 31-33], while four used
other types of effectiveness evaluations, such as quasi-
experimental and one-group pre-test post-test design
[34, 37, 39, 40]. Six studies did not mention any details
related to the evaluation of the original intervention [29,
30, 35, 36, 38, 41].

Ten included studies did not mention an evaluation
related to the adapted intervention [20, 30, 31, 34—38, 40,
41]. Both Aventin and colleagues [29] and Baydala and
colleagues [32] mentioned the planning for feasibility
testing and a randomised controlled trial, while Baydala
and colleagues [33] included considerations for feasibility
evaluation, effectiveness evaluation, and qualitative data
collection. One study [39] included plans for evaluating
the effect of the adapted intervention using a randomised

Tnot adaptation (n=18)
Not co-creation (n=7)

controlled trial. Study characteristics can be found in
Table 1.

Co-adaptations of public health interventions
Reasons for co-adaptation are listed in Table 1, including,
for instance, wanting to adapt the intervention to the set-
ting or population, adding a theoretical paradigm to the
intervention or including a more participatory approach.
Seven studies adapted secondary aims of the original
intervention [20, 29, 34, 35, 38, 40, 41]. All 13 studies
adapted intervention components or activities from the
original intervention, such as educational, promotional
and/or recreational activities or new formats of work-
shops and meetings [20, 29, 31-33, 35, 39, 40].

Studies additionally reported on the adaptation of
several implementation strategies from the original



Page 6 of 21

614

(2025) 25

Boer de et al. BMC Public Health

epeue)
pue eAuay| ul suoibas ajowas Ul Juswikojdap Joj wiope|d aulyo -
syuaned D19 ZOENEVESTEN WIISAS JaAIS-PaSI[eIIUD)) - WIa)SAS
‘euyise ‘siso|  -ed 213 ‘eulyise sueld uonoe Yieay 1107
apie -N2JagN} ‘AIH 'sISON2JagN} ssadoid uoneydepe-od 2y Juaned o3 ssadde sapiroid Jey) wiojie|d paseq-gapn - ueAuay pue RI:RE]
epeue) papNpuUl Ul [els) P|jO13UOD ‘62 'suone| ‘AIH ‘B2 ‘suol} Ut pabebua a1am s1ap|oyaxels syuaiied 03 53X} AP - uelpeue) Joj 3dUBIRYPE UoN} (dweu  ysop
pue eAuay| eAuay  papodasjoN  pasiwopuey  -ndod [esanss -ejndod |esanas Moy uo Jodai Jou op Ay 19} 3|IBSISA IO\ - €SP0\ uoneIdepy -edIpSW JOj Y)eaHW awes) [3jsp - -leg
saqu) (k04
(SaUS [equy apiue ape $91815 ssadoud uoneydepe-od ay} wisljoquiAs suelpu| S)uadSB0PE (dweuawes) g1
JUSIRYIP)  (SSUS [BQLY JUDIDY papnpul Ul papNpuUluUl  YINOAUBIPU|  PajUN 3y ulsIa Ul pabebus sem siopjoysyels  pue ‘saddeld [einynd ‘sbenbue| [ex0| 03 buipiodde uedlaWY Joj  ulswilgoid asnge  123[0Jd UORUSA UM
S91R)S PANUN  -JIp) SIS pajun  papodaijoN  paniodalloN ueduaWy  -peib Yiz| 01 Y19 |e20] Bunuasaidal pieoq vy palejsuel} sem [enuewd Buiules) UORUSAISW| - € 9pOy  uoneldepy pue|oyodly  -Jdujuad] a3yl -pleg
00QE} 2J0U S| SIY3 SB AJI[enxas 10 X3s Ueyy Jauiel
Y3[eay aAidnpoidal pue [enxas 0} J2Jal SSIANDE || -
SS9DDB J9UIR)UI OU YIIM 9SO 10}
suolsian Jaded yim pajdnod aie SallADe SUIUO ||y -
uoneaNpa Ajjenxas pue
sdiysuoiie|al Ueyy Jayiel UOIEINPS Yieay aAldNp
-01da1 pue [enxas 0 13431 s|elaew 1aAIBaIeD /Judled -
SUI9OU0D
1820 SSRIPPE 0} PapUAIR ANAIR JAIDRIED /AUdled -
yijeay aAidnpoidal pue [enxas
1noge 0} yeads pnod Aay3 1yl JNpe paisniy Jap|o
ue Ajnuapl Ajajes 03 ajdoad bunoA djay o1 Ananoe
[ENPIAIPUI PUB YlIM pade[dal AYAIDE YIOMIWOH -
S1UDDSD|0PR + (G151 UO PappPe ANAIDY -
S3LIUNOD Y10g
4 €-7 Pa1Se| Ul UOILIOGR 9jesun Jo siabuep ay) U0 pappe AJAIDY -
dnoib sndoj A1aAa ‘synpe yim X35 [euofdesuel} U0 pappe AYAIDY -
 PUB SJUSDS3|0PE YIM 8 ‘PIRY 353U} In0ge suoidaduodsiu pue asn uondad
eysyieAeyy| 219m sdnoib sN20j 7| ‘SYIUOW  -BIUOD /WOPUOD O} SISLLIE] [BI0] UOIUSW SIYIAIDY -
JO JUBWIBNSS 8001 uoneydepy ‘syuedidiy 35NQE 32ULISGNS PUB ‘X3S [ENIXSIUOD sbumas
|eULIOJUI UBQUN -1ied dnoub sn2oj npe pue ‘sanilenbaul 49pusb UO SN0} 95BRIOUI SIPAIDY - M3U Oul
-1ad ‘ed1y 1U9D59|OPE JO JUIWIAOA UOI}IOGE JO UONeS|[eulwLd SUONUSAID}
|eli} p3]|0uU0d yinos pue  spib 0} palanijep -u| "Aunod yoes ui sdnoib 10§ JUNODDE 0} PIPUSWIE DIE S[eLIS}eU OIS - -Ul 9AD3YD 1202
pasiwopuel SPIe  1DLISIP NISSE 9qosleuedIng  Alosiape 12afoid padxa pue 1X9)U0D [P0] 3} 03 paYdepe aJe S[eLaew ||y - JO 2dUIPINS SIIS/AIH Jo 9due RI3E]
oyjosa pue pue 1591 A}l papnpul Ul OyIosIT Ul 'Sl | Uamiaq ‘Ayunwwiod Juadsajope seale [eDo| Ul pau|y buugoy  -plone pue Aoueu (owieu awes) un
eJLY LINOS  wopbuly panun -igisea{  papodalloN  S)USISI|OpY pabe skog 2)esedas Jo JUSWYSI|gels] SI pUE SI0}D. [BD0] SISN BURID O3PIA UORDRISIU| - 9 PO Bupuery  -HBaid papusyuiun Yoeralom |y -uany
uoluaAIRuI UOIUDAIDIUI  UOIUSAISIUI  UOIJUSAISIUI  UOKUSAISIUL uonuaAIBUI
paidepy leuibLo pardepy leuibuo pardepy lewibLo ipa1depe sem 11 MOH ipardepe sem yeym (z61) seak
uon ;o4
pawuoyiad -eydepe uoneydepe -UaAIUIBYIjo  -ne

Anuno) 1o pauue|d uonenjeay

uone|ndod 1ab.e]

suoneydepy

JO PO 10§ suoseay

anssiyieaydiqnd  dweu [eulbuo  Isii4

S3IPNIS PaPNDUL JO SOIASHISIDRIRYD JO MIIAIAD | d|qeL



Page 7 of 21

614

(2025) 25

Boer de et al. BMC Public Health

"Wy} ssalppe 0}

suoljeydepe aAlisuodsal 3sIASp

pue sispieq ssnosip 03 siseq

AJY3UOW € U0 J2W SISIUOHUSA

AoeDLJ9-J|95 puUe UoneAIOW

Bupueyua UO SN0 Bulpn|pul ‘saNss| A
ssaippe 01 AJANDe [edIsAyd Uo JUSIU0D BUISIAY -
slallieq

-J3)Ul puUe $10}eH1ISaAUI-0D Jusblawa ssaippe 0} AyAide buluueld pue BuiAjos uope|ndod (NIV 9719 -
‘Jojebnsanul ledpund ay)  wajgoid paseq-dnoib ‘Buiood UO SUOISSIS PappPY - 196181 Mau Ayjigow pairedu
‘suoneidepe pauueld JApuauy Ajigesip, alow pue Adesay | UM S[enplAlpul
oew 0} sdnoib bupiom 9peW 2I9M S[elia]ew Ul sajduiexa pue abenbueT - |einoineyag 1o} paydepy
3]0WaJ Y3IM panuiuod Ay syuedpnued 1oy AARIUBOD wielbold aduejeg
spiemia)e ‘uosiad ul aouo SUoISsas awwelbold puape 0y s1aAIbaled payiAul - pue uor 3|A159417 dnouo)
(oyidads-uonedo| 19W pue pays||gelsa sem dnoib00qgade4 e Jo uoneal) - -Udnald 919
1ou ‘uonejndod (suonesiuebio Ayjigesip paseq Auni3oe [ed pue K103y ddd - 2duejeg
peolq) s91e1S 3iye Ayjigow -Aunwiwod Bunussaidal  -I1sAyd pue 1a1p Jojuow-Jj3s 0} suonedidde sjIqo - EM[V[slop) Ajigow 3)f¥saydnoin  8L0T
(se|leq) pajun ayi Ul papNUl Ul [el} P||0J3UOD paitedwi A)sago  slenpiApul pue sjeuolissajoid s1930e1} AYAIDR PIseq-UY - |e120S JO paJedwi pue weiboiduon  e3d
$31e1S PajuN padojprsg  pauodalioN  pasiwopuey yum a|doad yum a|doad yyjeay) pseoq A1osiApe uy Appoam Jo peajsul sbunaaw AlYIUo - 9 apoly  uolelbaju]  uonuanaid ANsaqO  -UsAsid sa1eqeld  shag
HISAII9P O} Moy
pue awwelboid ay} Jo U0 Y3 INOde Jaules}
|9pow buiyew-uoisdap Bululel] s||MS 2417 payied e Jo buluiel) Aep-z v -
Pa5BQ-SNSUISUOD S99 IW SIQWBW AUNWIWOD
-WI0D 3y} YIm Pasn SpOLI|y |2 Joj uonejuawa|dul a1ojag doysyiom Aep-¢ v -
'SIUSWOWI }DRIUOD pappe sem puill paLiom ay) buliesy uo AJAIDY -
APJ29M UM SYIUOW / 400} ubisap d1ydeb
uoneydepy (jpuuosiad jooyds |B20] M3U 3pN[DUl 0} pajdepe 1am s9|npow ||y -
pUE SIaquIaW AJUNWWIOD) SJUSPNIS pue Jse
99)IWwo) suoneidepy ue Aq apew aJam sabew ajeudoidde Ajjeinynd -
uon9||0d elep 93U} pue (UoIsusIxj pue XNOIS eJONeN Y}
anijeyenb pue ‘SUY ‘DUIDIPA JO SaNNJe{ O Bulydea) ay) 03 swwesboud [euibLio ay) 195uUu0d
uonenjerd pue yijeay d1jgnd Jo |ooyds 03 Uossa| ydea bulnp Auowiaiad 1o AJAIDE [eIn}nd
SSOUSAIPIAYD V40N 2Y} JO pue uoneN © 10} aWi} MO|[e 0} papuedxa aiam suejd SNPO - 102
‘uonuaAIRUI XNOIS BIONEN| SIX3]Y S} WO awwelboid uossa| 0} Auowaiad Buiweu e ppy - SAIUNWILIOD 600C
paubisap SAUNWIWIOD |OOY2S S|PPIW  SDAIRIUSSIADI) 93}UWWOD) abenbue| ebs| 0} paje|suel} $121s00g - pue ynok (dweuawes) g1
JO UoneN[eAS el P3||03uod pue yinoA  pue Alejuswad  BupopA SIX3lY Y3 Buiajoaul sbenbue| ebs| 0} pajejsuel} SUossST - |euibuogy 0y asnge  weiboid bujuies]  elep
epeue) $9183S PajIuN Auliqiseaq  pasiuopuey JeuibLoqy UISJUSPNIS  dpew asam suoneidepe-0) paweuas sem swweiboid ay - 9apoyy  uoneydepy |oyode pue bnig SIS ayTayL  -Aeg
uoluaAIBI UOIUIAJDIUI  UONUSAISIUI  UOIJUSAISIUI  UOHUSAISIUL uonuaAIRuI
paydepy leuibliO pardepy leuibuO pardepy lewibLo ipardepe sem 11 MOH ipardepe sem yeym (z6w) (eweu  Jseak
uor; paydepe) uon  “oyy
pawioysad -eydepe uoneidepe

Anuno) 1o pauue|d uonenjeay

uone|ndod )abie]

suoneydepy

-UdAJBMUIBYIJO  -he

JO3PO J0jsuosedy anssiyjeaydigqnd  Sweu jeuibuQ 1S4

(ponunuod) | 3jqelL



Page 8 of 21

614

(2025) 25

Boer de et al. BMC Public Health

uonendod
JEISPEII (3weu
wesboid ayy Sal|ILie) pUE S3ual2 0} uonuaAald AlH Buiydes) -Inj apnpul SUWeS) [9poul
(oyipads-uonedo| 1depe Jayunj 0} SYNPe Yim  pue InoiAeyaq [eDIY39 ‘suoinedald [eSIaAIUN Jo UoN 0} ysim pue (DHd) 2182 Yyjeay
Jou) uoneindod 3poiue apnse IMelely USU} ‘SIyIom 3jeay [eini sy} -eyuswajdul 9y} Juswieal} bnip [eiroaliue noge IX3IUO0D AKrewnd (OHM) 9002
J9pPR0IQ 4O} OHM papnpul Ul papnpul Ul Ul sanunw IMB[BA UI'S9I}  YHM 1SI ‘A|PAIRISY P2y D1am POPPE 3IOM SI9HIOM U}[BaY JOj SUOISSaS dY1dads - |eini 0} suoneziuebiy ‘g1
Imelely  ayiAq padopprag  pauodailoN  pauodal JoN -WoD [eINY  -lUNWIWOD Ueaun SUOISSDS JUDIDYIP [eI9AS pappe a1om sajdwiexa [einy - 9apoly  uoneidepy  uonuaraid SAIV/AIH Y)eaH pHopM  JIoN
s301M3s 21eldoidde Jaylo pue a1ed 03 saljiule)
1134} pue yinoA ayebiaeu 0} djay SISHIOM YINOoA -
sdnoib 11oddns pue syybiu Ajiwe) bunsoy
AQ y3jeay [e3us noge suoissndsip abesnodud -
AJunuwiwiod ay3 apIsino Elilal
wasAs a1edyyjeay ayy yum sdiysuoieas buipjing - [ESTEYeETNE
sawweiboid Jayjo |euonippe
epeue) JO SIIUAIIDR UOIIUSAIDIUI YIM SDIIAIDE S3eIBaju| - apnpul pue
opeyinin (samuNwwod Jpoiue opme  sopeynin ssa00id uoneydepe-0d  S3IUAIDE PUB SJUSAD YINOA 21e1[1DE) SIDHIOM UINOA - IX9IUO0D (dweu 6107
Jo Ayunwwiod AL IREICT papnpul Ul papnpUl Ul JO AJUNwUIod 9U} Ul PAAJOAUL SBM 21N} ND Ajunwwiod JUR13YIp 0} SWes) spully - le1R
1Nu|) epeued -jip) epeue)  papodalloN  payodarjoN  NUIJO YINOA  BPERUED) Ul YINOA DU} POOISIZPUN OUM ISP Uy  dU} Ul YINOA [[B YIIM }D2UUOD O} PadU SISHIOM UINOA- 9 IPOI 1depe o] Yeay [eyualy uadO SSIDDY  Jong
Buluoisuteiq pue
‘uoijeapl dnoib ‘smalniziul
aAije)Ienb ‘sadLiew adue}
-lodwi pue Aynoyjip bupiew
‘syuswR)els wiajqoud bunean
‘9210A0304d :pasn sPOYIB
‘Saul} 19U
99WW0d BuLRIS 3Y) pue
SISeq| A|Doam e Uo 1w 9911w
-UIodgNs YDJeasal ) ‘sawil
S 19W 99RWIWOOGNS AIDAI[RP
21edy3[eay dY1 ‘sawin 9 18U
291IWWOodgnNs Juswabebus
ANUNWWOD 8y} ‘sawli} ¢ oW
291IWW0odgNs Juswabebus
Juaned 3y ‘SYIUOW g paise| awwelboid /ad1n95 paseq
ssapoud uoneydepe-0d ay | -AlUNWIWOD se JuawWasinguuias adueinsu) 1ab1e] -
"9} UWIWIOD BULIS3)S B pUB  SISLUE] [9AS] [RINIONIS /AHUNWWOD 31ebRiw 0} s31b
(99MIwwodgns Yoieasal  -ajelis dojaaap 0} buiyoeod bulnp BUIAjoS Wa|qold - Kianpp
‘99IWWodgns AJAIIRp uonesbiwwi paseq
2JedY3[eay ‘99IWIWOdgNS 0} uoljippe Ul 9bueyd INoIABYSq 0} SILLIe] pUe -Aunwiwod
JusWabeOUS AYUNWILIOD  SI0JRY|IDB) [9A3) [BINIDNIIS /AJUNUILLOD JO UOISSNISIC - Buippe Aq
(oyipads-uopedo) ‘99IWwodgns Juswabebua |9pow UoI3eyl|Dey-0) - sanuond
J0U) S3ljIWey une] Juaned) S9911IUWIWOgNS JNO) 1X2)U0D AJUNWWod Juesbiwduwi buibiawa sy} pue sjeob (dweu  1zoz
JueIBILIWI 10} 71-G pabe uaip o pPalsisuod pue ssadoid uol}  JO aAIIYRI SaIb1el)s uoneIuawa|duwl pajelodiodul Ayunwwiod Qwes) 4Hy - e 31d
(2lownjeg)  sa1eIS PaNUN SUY) uonenjeAs uonenjeAs -2 Ajledyidads  -eydepe-0d ay3 Joj paysijgeiss 1e3 sjod030id uoijeusWS|dW JO JuswdoRASQ - Jaymuny Juswebeuew  saljiwed AyyesH dwed
S91e)S Pajun U1 padojanag SAIBYEND  SSOUDAIDYT  Sol|Iue) Xule] ‘SOI[ILUBY XUJET] S }IOMIDU JOP|OYNels i SUOISSas UojIedINPa dno - 9 IPO 199W O] 1yblam ANsagqo pueanpy  -2Q
uoluaAIBI UOIUIAJDIUI  UONUSAISIUI  UOIJUSAISIUI  UOHUSAISIUL uonuaAIRuI
paydepy leuibliO pardepy leuibuO pardepy lewibLo ipardepe sem 11 MOH ipardepe sem yeym (z6w) (eweu  Jseak
uor; paydepe) uon  “oyy
pawuoyiad -eydepe uoneidepe -USAJBUIBYIJ0  -ne
Anuno) 10 pauue|d uonenjeay uone|ndod )abie] suoneldepy jospoy Jojsuosesy anssiyyesysiqng  Sweu eulbuQ  Isi4

(ponunuod) | 3jqelL



Page 9 of 21

614

(2025) 25

Boer de et al. BMC Public Health

uonuIAIRIUI
ay)1depe 03 syjuow 7 Jo
UONRIND B JSAO P3)INPUOd
219m sdoysyiom Aep-¢ saiy |
'sdnoub Japjoyaels Jayio
SU3 ||e Yum paroeisiul Wesy
Ypieasal ayy AluQ 'sjeob pue
'$Y5€) ‘3|04 pajeaul|ap Aliespd
pey dnoib Jspjoysyess yoe3
'siapinoid a1ed Yyjeay [eyusw
‘dnoib buppiom uoneydepe
UONUSAIRIUI 3Y) (1) ‘els e}
-idsoy pue ‘syuaiied ‘syusijed
Aydeibous (€) “ANunwiwod

s3s1DIaxa bulp|ing ||1xs Buippy -

SoSIDIoXe

UOI3eDIUNWILLOD [BQUaAUOU Yiim pade|dal sAejd ajoy -
sa1ba1ens A1anI|op abessaw [qIIA -

(SAIv pue 'yiesH
[RIUSIN “A)ENXS
ul393f0id Areund

19peO0IQ 3Y} § SI9qUIBW JaYI0 W3SAs UoNeINPa 199 - |izeig -1DSIPIRIU[—SPIY
‘sajeD0Ape Juaned ‘siopes| yjeay [enxas buuieyuiew u ul syuaned 3 [_IUS\ Spnes
9NI123)9 3G 0} Ayunwwod ‘preog AlosiApy  Aljiqisuodsal [e120s Jo aduepodull 3y} UO pue st U0 oueIyAsd ‘Spepienxas op
uanoud atam Ajunwiwio) ayi (¢) ‘sio1ebiy 5J91124 Jo 10edWi [eualod pue ‘ssaul|l [eruaW e Bul bunabiey Jeurdidsipiaqu|
uoneydepe-0d -S9AUI UBI|IZRIg PUR UBDLISWY  -ABY 0} palejal BLBNS LM papuedxa sem Xas ajesun swelboid 0120014 'YINSSIHd)  £00C
Joj pasn suon |izeig ‘Wiea) Y21easal a3 (1) :219m  JO s19B6L} pue UOIEIIUNUILIOD SAILSSSE UO SINPO - uonuanaid SUONUIAIRWIXIS ‘B39
|11} P3]|0AUOD  -UBAISIUL XIS | ur syuaned syusned  ssadoud uoneidepe-0d ay3 Ul JUS1UOD JUBAS|2 [RINYND PPY - AIHOu 0}sadual9elIng  biag
|izeig S918IS PAYUN  PasILOpUBY  JBU)} S33e)s )| JujeIyIASq SujeIYdAsd  panjoaul sdnolb sapjoyaxels 959NHN1I0 O} Paje|SueI) SPNUBY - 9 PO BIEIEN]] uonuarad AlH  SWeu [eulbLo ON  -Ulepp
(sueipu
Jo suoneN soeqpasy
2J2USS ‘S|[e4  (dYDads-uonedo| SaUNWIWIOD apinoid o) payse asam L10Z
ejebeiN Jo A1) 1ou ‘uonejndod panJasiopun syuedpiued pue sisuped 3w pue 1o
‘ojeyng Jo apIS peoiq) sa1els Jpoiue dpmJe  s33eIS paNun SAUUNWIWOD  AYunwwo) -swwelboid sy} JusWwAo|dwa se ydNns SaNss| Y}jeay-Uuou ssaIppy - uonuUaAIUI (dweu awes) a)ey
153 pUe 1S9/\N) pajun sy Ul papnpul Ul papnpuiul  dynads inoj paAIdSapUN 0} suoneldepe axew 0} pasn S)UA3 0] Uoneyodsuel] - paiojie} e pooyioqybiaN -1ag-|p
S91e1S Payun padojpasg  papodalloN  payodalloN  UIYIM SUSzZiID 1o} padojprag SEM UO[JeN[eAd A0S SR JUDIRYIQ - € SPOW bunean sanedsip yijeaH ay] Jo4 poon -lwn|
sdnoib
|[BUIS Ul PUB 331} 10} PIISAI[SP SeM Suiwlelboid -
Aunnoe [ea1sAyd oy ABarens
paseq-AHuNWWOD e se pasiseydwa sem Buiyiepp - (DL - 9183
5|00} BULIO}UOW-J|S JO UOISIAOI] - -29u0D)!) uonIBU
s|eualew Welboid uoiesnp3 sajageld [euoneN -uod ay3 bunie)
(oyads-uoljedo| 00q ad1Dal e alam s|elalew ajendoidde Ajjeinynd - uonUSAIR)UI
10U ‘uoneindod sjela1ew Aleyuswaiddns pue swwelboid ayedoid 9A1say paseq 110
peoiq) s91eis ubisap 1521 S9181S -de abenbue| pue JueAsjai A|jeIn}nd pue ysu sa3agelp IX9WO0D SDIUP (ddd) e
(obed1y) payunayyul  -3sod 1s33-aid uolen|ead pajyunayy  uonendod ynpe 3pe Uo uonewoul dYads Ajjeinynd buipinoid Aq JjuedsiH 03 sweiboid uop  o1Ib
S91e)S Pajun padojansg dnoib-auQ  ssaudANDRY] Ul'SOIUedSIH  UBDLIBWY UBDLY papNpul Ul palodal JON  AJUNWWOD OUIjeT Sy} 0} PaJO|ie} Sem dwiwelbold - 9apoly  Uolje|jsuel]  uonuandld s919gelq  -UdAdid salagelq  -bny
uoluaAIBI UOIUIAJDIUI  UONUSAISIUI  UOIJUSAISIUI  UOHUSAISIUL uonuaAIRuI
paydepy leuibliO pardepy leuibuO pardepy lewibLo ipardepe sem 11 MOH ipardepe sem yeym (z6w) (eweu  Jseak
uon paydepe) uon  “oyy
pawioysad -eydepe uoneidepe

Anuno) 1o pauue|d uonenjeay

uone|ndod )abie]

suoneydepy

JOBpOy 10 suoseay

-UdAJBMUIBYIJO  -he

anssiyjeaydiqnd  sweu jeulbuQ 1S4

(ponunuod) | 3jqelL



Page 10 of 21

614

(2025) 25

Boer de et al. BMC Public Health

‘Syjuow
/ 1910 32e(d 00} Jey} SUoIs
-sa5 bujuue(d Aep-jjey € jo
Bunaaw Apteam ybnoiyy
pansiyde sem uoneydepe-0d
win|nauInD 'suadxe [esiuld
PUB ‘SIS AJUNWILIOD
's1aY21eas31 JlWpede Jo bul
-1SISUOD OS[e ‘WN[NDLLND 3U)
Jo uoneydepe-02 ay3 ul ndul

UoNe2IUNWIWOD
US1LIM JOAO UONEDIUNWWIOD [BIO JO 9DUISYRU -
Huidod

PUE $531)S INOCE SUOIESISAUOD 31e3[1D) O} SINIAIIR

Buip|ing-sni) pue ssauanissaidxa [euonow -
uonesIpaw

PANUIUOD PUB SUIDIP3W UISISIAA INOGE UoeINpT -

spuejs| [[eysie|y

9} JO sjuswWiaj3 [einjeu buinjoaul saibojeue buisn -

sadfoeId pue §§311aq [eIN}|ND 5353|[eYSIe Y)Y

UHM JUS)SISUOD 318 12y} S21HAIDR [ed1sAyd Uuo snoo4 -

sJa119q [enuids sasa|jeysiey buippy -
YUM Jel[iuey st AYUNWIWOD 53] [eySIepy

3y} 1Ny buisn yoeus Ajiep se synuy jo uoljeiodiodul -

Buiobuo papinoid pieog Aios sa1eIpAyoqied
-IAPY Uy 'spadxa [ediulp X|dwo Jo ayelul ay3 uo siseydwa Ind - (dwieu awes)
pUE ‘SI3qWaW AUNWILWod el JNSQ - uoneanpa
spueys| ape apne ‘S19UDIeasal Diwapede bul  9|qe19baA AYDIels-UoU pue 3iqy INOge Uonesnpd - 353eYSIe uojeINpa Juawabeuew /107
Jl_RYSIEN JO papnpul ul papnpul ul s3)agelp S9}2CRIP  -PN|DUl PAYSI|CeISS Sem Wea| pabueyd a1am oY1 Joj uon Juswabeuew -Jjes sa1eqelp el
Jlgnday S91e)S pajun  pauodalioN  payodaljoN Yum 9)dosd yum 9|doad uoneidepy WNNWND Y SYUSUOAWOD £33 U9ASS 943 JO SJURUOAWIOD [BINYND - 9 PO -eydepy -Jl9S S919CRI]  Paseq-aduSpPIAg - AIesh
$919qeIP YIM suosiad pue
'5103e2NP3 S)2qeIP 'spadx
(d3Q) yieay oljgnd ‘s1ayiessal [ed
weiboid Juaw 1UI2 ‘SI9Pea| Y2INyp ‘sIejoyds
-lamodwiy snolibija1 ‘suerisAyd papn|pul S|PIUOWIIS3) Palo|ie) A|leinyn) -
$39190eI7 JO WIea) UOIUAIR)UI 9Y] "UY2INyd 19Aesd dnoib yum sassep Buisopd pue buiuadg -
SSOUARDRYD 1B20] 9Y3 Y}IM UOIRIOCR|[0D salAIoe uoiowold
UO dUOp U33q obeoiy) Ul apew a19m suoneidepy  Yyeay Ul yiiey O 304 33 INOge suoissnasip dnolo) -
(bumas 2/BY SIIPNIS Ul SPOOYINoq ‘uonjeydepe ay3 Wiojui 0} pjay pappe UONUAAIUI (dweu /107
yainyd e ul Areuwijpid -ybiau ued 2J9M S212qERIP YHM suBdLBWY  sem 21n3duds [ed1|gig s19aysyiom Bumas -[eob uQ - snoiaid awes) (dass)  eie
g obesiyd) (obeoiyd) AlUO ey}  -LIBWY ULy suedsWY ued URDLLY LM Ul 09 Aj21ew pappe alam suonejuasald ssepd) - Jo 1oedwi pafoidsaregelq  Asu
S91IS PaYUN s91e)S payun  payodalioN $918)S  QWIODUI-MOT -l WODUI-MOT  -Ixoidde jo sdnosb sndojom|  S9pIfs [BUOIIEINPS 0} pappe sem ainduds [edljgig - 99poyy  Dbuiseanu| uonuanaid salageld  dpIS YINoS Ayl -y
uoljuaAIRUI UONUSAIIUI  UONUSAISIUI  UOIUIAISIUI  UOUSAISIUL uonuandul
pardepy leuibLQ pardepy lewibuo pardepy lewibuo ipa1depe sem 31 MOH ipardepe sem yeym (z*614) (eweu  seak
uon paidepe) uonn  ‘ioyy
pawuoyiad -eydepe uoneidepe -USAIBIUIBYIJO  -ne
Anuno) 10 pauue|d uonenjeay uone|ndod 19b4e] suoneldepy JOSpOJ J10jsuoseay onssiyjeaydlqnd  dweu [eulbQ  Isii4

(ponunuod) | 3jqeL



Page 11 of 21

(2025) 25:614

Boer de et al. BMC Public Health

4INOA 0} UOIIUSAIRIUI 9Y3 1depe 01 S| aJay Wie ‘| 9seyd Wolj SM3IAISIUI 9A[IR}[END WOl S3NSal aJeys 03 sbuiaaw AHunwwo 9 dais
o1edpinied o1 sjuem oym 3npe A1 03 sabej|in pa1abie) Ul 3|ge|IeAR SpeW S| UOIUDAISIU| :G do1s

paulel} 90 0} PO 2. A3Y3} 'UOIIUSAISIUL SIUY PRAIDII BUIARY J9)Je ‘(SINIOM Y} [y 210U ‘SI93USD 3IOW) P3|eds S| UOUAIRIUI  da1s
SIDNIOM Y3[eay [ednd JO SPaau a4} 03 UO[IUSAIRIUI (Uegun) [eulblIo a3 J0o|ie 03 7 dals JO S} NSal SasAjeue wea) Yyd1easay € dais
IX3JU0D SIIom Y}eay [eint 0} 3depe 03 MOY UO UOIPWIOJUI 193][0D O} SMIAISIUI SA[RH[END 7 da1s

S9IIUNWILIOD/SI91USD Y1jeay [ent Yum sdiysuoiie|al buiysijgeisd :| dais

ANUNWIWOD 3y} ul BulAll Jo Aem ay3 o3ul 1y 3ybiul Buiuiesy ay3 Jo s3usuodulod sy} Moy UO SUoIssnosip Jusnbasqns iz daig
JJe1s Bujulesl pue (210§3G Pa}INIRI) SISIOM YINOA USMISQ SUOIISISAUOD JO S35 B YBNOoIY} pa3dnpuod sem bululel] | dais
1da5U0D WI0J/UOIdUNY UORUSAIRIUL BUISN Pa1eIauab SISSUIUAS [euld :9 daig

32BQPI3) UO PaSE] PauUyal pue S991IWI0dgNs Yim paieys suolieidepe pasodold g dsis

suopeydepe uejd 0} SALBWILINS S9SN 331HWILIOD) BULISS i A1

SaLIBLIWINS 91eI9Uab 0] $910U BulleaW 3SN JJe1s Ydieasay ¢ dais

suonsanb buipinb 1amsue 03 ABajesss [epoulny ¢ dais

suonsanb Bulpinb  Buisn 1X21U0D UoIjeIUSLIS|AU| PUB UOIIUSAIDIUI PISEG-9DUIPIAS U9aMID] 1Y BUISSasSY (| daig
uoneneaj :¢ dais

uoleydepe aaisuodsay iz daig

uoleydepe pauueld ;| dais

uonen|eAj :¢ daig

welboid pardepe ayy Jo A1oAl2q iz dais

weiboud Jo uolerdepe [einynd pue malAdy | dais

ueld uolleN|eAS UOIJUSAISIUI 3SI[eUlS (9

ue|d uoleuawa|dul Uo[USAISIUL 3SIjeuUld (P

ue|d uoneidepe uonUIAIRIUL 3SI[eUl (O

[9pow abueyd JO A103Y3 pUe ‘SOUIODINO ‘SIAIIIS(QO ‘S|POH SUOIIUDAISIUI 3SI[eUl (g

sdnoib A10SIApe WOl }oeqpasy 31e||0D (e

:Buipnpul ‘uoienieas pue uoieluswa|dwi ‘uoieidepe Joj ue|d € d9is

S1agquiaw dnolb AI0SIApe Yim 3Nsuod) (4

sue|d uoljen|eAd pue uoljejuawa|dwl ‘uoidepe ‘uoneidepe uoRUSAISIUI Jeid (3

|9pow 3bueryd Jo K103} UonUSAISIUI Yeld (P

spoyiaw AISAIISP pue A1oayy bujuuidiapun oy sabueyd Ay2ads (o

S9UI02IN0 puUe $311IAIDE pue ‘Indul ‘SaAIIIS(GO ‘SJUBUILISISP UOIUSAISIUL 0} Sabueyd AjDads (g

S|eob uonuaAIaUL 03 sebueyd AJDads (e

:Buipnipul ‘aspiaxa buiddeyy uoiusAISIU| 1ONPUOD) 7 d33S

wa|goid sy Jo [opoul d1bo| dojaas( (4

sdnoib SN0} pue MIIAI DIPWISISAS WOJ) SBUIpUL 91|10 (9

synpe sdnoib sndoy 1onpuo) (P

Sjuddsajope sdnoib sndoy 3PNPUoD) (3

21§y UISYINOG Ul SUSDSIOPEe BUOWE 35N WOPUOD JO SJUBUIULIDIDP :MIIASI DIBWSISAS 1oNpUOd) (g

sdnoib A1osiape 1adxa pue ‘}npe ‘JuadSa|ope YiM 3Nsuo)) (e

:BUIPN|DUL JUBWISSSSSE SPaauU 1oNpuUo)) 1| dois

9007 (2 33 40N

6107 212 4an3

Lzoz e dwed eQ

810C '[e 19 SHog

7107 ‘6007 '|e 32 e|epAeg

1¢0C ‘e 19 unuany

Apnis uj payiodas sdays uoneydepy

Apms

uoleydepe 1oy sA1S pue SyIOMaWel4 g djqelL



Page 12 of 21

(2025) 25:614

Boer de et al. BMC Public Health

UOIUSAIRIUL BY3 Bujzilenuew pue buiroiddy (O

SUOISSaS UoiUSAISIUI Buluyal pue Bunojid (9

SUOISSS 943 10]1d O} SI01eYI|IDR) UOHUSAISIUL Bululel] (P

Buipnpul ‘Butuyal pue busal 10|14 1 dois

UONUSAISIUI 34} JO MOJJ PUB SUOISSS

91ePI|OSUOD € ‘S|eLa1eW pue $31Ha1e3s AI9AIRP 9HBSSIU JUDIUOD ULl PUB 91BPI|OSUOD :7 ‘sa1D31e11S AIDAIIDP pue S9BEBSSaW JO SUOI}
-eydepe aujWI1aP ‘31eN[BAS ‘M3IARI 1| SapN|dUl SIY | 'sdoysyiom [eaualiadxa ybnoayy uoneydepe bunajduwod pue snsuasuod buipjing (q
SUOIIUSAISIUI SNOIDEDLYS Bulie|suel) Ajjeanynd pue dnoibyliom uopeidepe uolusAIIul Ue Bululesy pue buneai) (e

:Buipn|pul 1y pue Ayepy buidueleg i€ doig

uonuanald AJH 03 JueAsal sadipund [einynd [edo] Ajiuap) (p

uonendod 1961e3 9y} JO SIX21UOD YSU pue SPaauU pajefal -AlH buidig (O

AJ|Igedadde pue uoieloge||0d [ed0] buliaiso (q

I3} 421easal 9AISaL0D pue pawiojul Ajjeinynd e bupeas (e

:Burpnpur 1y buiziwndo iz dais

$21691e115 AI9AI|9p 96BSSOW pUR SEaJE JUSIUOD UOWWOD BulAjiuap| (O

SUORUSAJIUI SNOIDEDLYYS BulAynuap| (q

e} UYDIeasall [eIN}|NdIq 9AIS9YOD e Bululel} pue bulysijqeisy (e

:Buipnpul ‘Ayepy buiziwndo | dais

UOIJUSAJRIUI JO UOLIB[SURI} AHUNWWIOD :7 da1g

Bujusaidg 1| da1g

£00C '[e 32 Biaquiem

1107 "[e 19 0J2166NY

Apnis uj payiodas sdays uoneydepy

Apmg

(pPanunuod) Z a|qeL



Boer de et al. BMC Public Health (2025) 25:614

intervention, for instance, communication platforms
used in intervention implementation (n=3) [20, 31, 35]
and new tracking devices and strategies to monitor the
intervention’s implementation (n=4) [20, 34, 37, 41].
Baydala and colleagues [32, 33] added training compo-
nents and Whitney and colleagues [40] included addi-
tional materials, workshops, and training days to guide
the intervention implementation.

Ten studies [20, 30-35, 37, 39-41] reported on con-
textual modifications to align with the new population
of interest or context, including, for instance, the addi-
tion of biblical scriptures (n=1) [40], language modifica-
tions that reflected Aboriginal youth culture (n=1) [30]
or included disability-friendly language (#=1). Three
studies reported translating the original intervention’s
promotional and educational materials to local language
[30-33] and three adapted the original intervention
name to reflect the new setting and/or target population
[20, 37, 39]. Adaptations made in the different studies can
be found in Table 1.

Co-adaptation process

Only two studies [20, 34] reported extensively about
the co-adaptation process, while the remaining eleven
studies reported on only a few aspects of the co-adap-
tation process [29-33, 35—41]. Betts and colleagues [20]
reported on details of specific co-adaptation objectives,
duration, modality or location of each of the co-adapta-
tion sessions, methods involved and extent to which the
target population representatives and stakeholders were
involved. They described setting up an advisory board of
relevant stakeholders which directed and participated in
making planned content and reviewed final versions of all
sessions. Similarly, DeCamp and colleagues [34] reported
on the co-adaptation objectives, number and duration of
each session, composition of stakeholders involved, and
methods used during the co-adaptation process, which
included photovoice, creating problem statements, mak-
ing difficulty and importance matrices, qualitative inter-
views, group ideation and brainstorming.

Only Betts and colleagues [20] explicitly referred to
planned versus responsive types of adaptations. They
described, in line with the definitions we used through-
out this study, planned adaptations as the modifications
they made prior to the intervention and responsive adap-
tations as modifications made during the course of inter-
vention delivery. In the latter phase, specifically, Betts
and colleagues [20] assessed stakeholders’ engagement
and barriers to program adherence and adjusted corre-
sponding adaptations to the remaining sessions.

Aventin and colleagues [29] reported on a few aspects
of the co-adaptation process, including the type and
number of stakeholders engaged (i.e., a project advi-
sory group, including local stakeholders, community
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members, and representatives of population of inter-
est), the number and duration of sessions (i.e., n=12
focus groups lasting 2-3 h in each intervention coun-
try), phases of co-adaptation (i.e., planning and adapta-
tion phase) and time period of co-adaptation (i.e., eight
months). Wainberg and colleagues [39] described some
aspects of the co-adaptation process, including the type
and number of stakeholders engaged (i.e., research team,
the community advisory board, patients, hospital staff,
intervention adaptation work group), the number of ses-
sions (i.e., three-day workshops) and duration of the pro-
cess (i.e., two months).

While all studies reported on the use of adaptation in a
co-creative manner, and therefore included in our review,
some included minimal information on the co-adaptation
process [30-33, 35-38, 40, 41]. Among them, Baydala
and colleagues [32, 33] included brief information on the
period over which the group met, the composition of the
co-adaptation groups and some consideration of their
roles. Yeary and colleagues [41] briefly described the type
and number of stakeholders engaged, number and dura-
tion of sessions, and time period of co-adaptation.

Frameworks and steps reported to guide co-adaptation

Only two studies stated the use of existing frameworks
to guide the adaptation [29, 34], both referring to the
use of the Intervention Mapping Adapt [42]. Both stud-
ies included an initial needs assessment, identification of
the evidence-based intervention, and assessment fit and
plan for adaptation. However, both studies mentioned
the relevance and importance of considering the explicit
integration of stakeholder engagement into the existing
Intervention Mapping Adapt framework.

Seven studies [20, 32, 33, 35-37, 39] reported on the
steps used to co-adapt public health interventions but
did not state the use of a framework. Aventin and col-
leagues [29] described the steps of conducting a needs
assessment, mapping the intervention, and finalising
adaptation, implementation, and evaluation plans. Bay-
dala and colleagues [32, 33] included the steps of review-
ing and culturally adapting the program before delivery
and evaluation. Betts and colleagues [20] incorporated
planned and responsive adaptations, while DeCamp and
colleagues [34] included assessing fit to planning adapta-
tions based on feedback. Wainberg and colleagues [39]
reported on the steps of assessing cultural fit includ-
ing team collaboration, training, and pilot testing. The
remaining five studies [30, 31, 38, 40, 41] did not report
on frameworks used nor used a stepwise approach.
Frameworks and steps for adaptation are displayed in
Table 2.
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Interviews to explore unpublished case studies

Through our call for case studies and snowballing
approach, we identified seven unpublished studies in
which co-adaptation was applied to a co-creation process
and/or a public health intervention. Case studies were
conducted in different countries, involved different target
groups, and a variety of public health issues. Seven semi-
structured interviews were conducted with one indi-
vidual who was or previously had been engaged in these
co-adaptation studies. Results show that different modes
of co-adaption were applied in the case studies. Two case
studies aimed to co-adapt the co-creation process with
new interventions being developed (Chic@s en Accién
and The Workplace Health Study). Five case studies
aimed to co-adapt an intervention (either originally co-
created or non-co-created) through a co-creation process
(Weekday WOW factor, Are You Daydreaming?, Team
Baby, ECHO-COPD, Diet and Physical Activity Inter-
vention). Planned and responsive adaptations occurred
in different phases, i.e., during the adapted co-creation
process or during the development and implementation
of the intervention. For example, planned adaptations
during the co-adaptation process included changing co-
creation methods based on a context analysis, responsive
adaptations during the co-adaptation process included
shifting activities via sessions based on stakeholders’
feedback, planned adaptations during the development
of an intervention included to fit intervention compo-
nents to the specific context, and responsive adaptations
during the implementation of an intervention included
changing implementation strategies based on stakehold-
ers’ feedback. Additional file 5 provides an overview of
the included studies describing reasons for adaptation
and how co-adaptation was conducted. Themes emerged
from these interviews were context, continuous feedback
for responsive adaptations, knowledge integration, chal-
lenges when adapting, frameworks used, and recommen-
dations for co-adaptation.

Context

Interviewees underscored that understanding the new
context and how it differs from the previous context is of
utmost importance. In the co-adaptation of an mHealth
application to another population of interest, awareness
of differences between the old and new population of
interest influenced how the solution was designed: “There
are differences in the quality of care that migrants have
compared to the native population because of challenges
with the language and also awareness of what is possible
or where they can get care and things like that” This also
applied to the co-adaptation of a school-based nutrition
and physical activity intervention, in which differences
in resources between both schools shaped the design of

the intervention components: “.. it might be tempting to
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think that all schools need the same components... you
have to co-create with them to find out what are exactly
the needs of the people”.

In a project co-adapting a co-creation process to three
different Small and Medium-sized Enterprises, organisa-
tional culture was identified as a significant contextual
influence on how to co-adapt: “I find that a very impor-
tant one in adapting your co-creation process is figuring
out the culture of your group, of your company’ Simi-
larly, in another project that co-adapted and transferred
a Youth-centred Participatory Action Research (YPAR)
process to a different country, cultural differences were
mentioned as a crucial factor to consider: “I do think that
there is a cultural difference in the openness to participa-
tory approaches between the Netherlands and Spain. I
think in the Netherlands this has evolved a little bit fur-
ther already and in Spain it seems that the children and
the teachers are less used to the idea of working together in
a participatory way” While some cultural contexts may
be more readily prepared to embrace co-creation, others
may require additional effort and preparation to adopt
such approaches.

Interviewees also mentioned the importance of care-
fully reconsidering whether facilitators from the original
context still have a good fit with the group participants
in the new context: “It could go really well or maybe it
doesn’t, because the facilitator’s not having as much con-
nection with the [new] group for whatever reason’.

Continuous feedback for responsive adaptations
Continuous feedback from stakeholders was collected
throughout the respective research projects, prompt-
ing ongoing reflections on improving the co-adaptation
process or the implementation of the co-adapted inter-
vention. This feedback was particularly important for
guiding subsequent responsive adaptations: “We asked
them [co-adaptors in a project which aimed to adapt the
co-creation process] to fill in a form on what they thought
was needed in the upcoming workshops, what was missing,
what we needed to do to reach our end goal, our solution,
and actions to get there. Additionally, also how they’re
feeling about the workshops, if they're feeling involved, if
they feel it's useful. This feedback would go into adapting
next workshops”. In another study, continuous feedback
shaped how activities were adapted, i.e., responsive adap-
tations during the implementation of the intervention:
“We gathered continuous feedback through questionnaires
(-..), we captured some information about why people
came [to the daytime discos for the elderly] and why they
enjoyed it and [it] seemed to be meeting some of the prob-
lem areas’
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Knowledge integration

The importance of integrating knowledge from previous
co-creation studies into the co-adaptation was mentioned
several times by different interviewees: “So, my initial
adaptations and learning was from this project [another
co-creation project that was undertaken previously]” Sim-
ilarly, another interviewee mentioned: “We should take
learnings that might not have been published yet, but that
we know of from the experts and integrate that into the
[current study] so that we are able to implement it from
the start” Another interviewee mentioned that a previous
intervention guided the process of co-adaptation of the
new intervention: “I'm not starting from scratch, I already
have an idea from the first one [intervention] to be a guide
on the questions to ask” The need to integrate new knowl-
edge emerging during co-adaptation processes was raised
as well: “If it’s the same composition [of participants] and
if the previous co-creators join, that will end in the same
place [the co-adapted intervention will be too similar to
the original intervention], so that’s not optimal. It defi-
nitely involves different co-creators”

Moreover, interviewees mentioned that it was espe-
cially important to be familiar with the specific original
intervention and/or process that they were planning to
co-adapt. This included reaching out to the researchers
who were part of the original process and/or interven-
tion. For example, one interviewee highlighted that: “It’s
really good to get familiar with the original intervention
and not only how it was delivered, but also how it was
developed. And then also talk to the previous co-creators
or previous facilitators [if the intervention was initially
co-created] because their context can vary but it's adap-
tation, it's not a new intervention, so you can get tons of
ideas or different practical skills from the facilitators
[who facilitated the original co-creation process or imple-
mented the original intervention]”

Interviewees indicated that when co-adapting without
sufficient knowledge of the original intervention and/
or process, core elements might be overlooked, which
may lead to less effective or even negative results: “These
adaptations might also have negative outcomes or conse-
quences because you're maybe skipping elements or chang-
ing elements that had a specific purpose, or (...) a certain
part of the process [if initially co-created] is not carried
out as intended. And all these [changes] could potentially
have negative outcomes”

Challenges when co-adapting

One challenge mentioned was that co-adaptation might
not be as participatory since it is not started from scratch,
but builds up on an existing process or intervention, or
because time during co-adaptation processes is often
limited as compared to regular co-creation processes.
For example, during co-creation processes to adapt an
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intervention, concerns were raised about whether facili-
tators’ familiarity with the original intervention might
unintentionally guide participants into a certain direc-
tion, instead of fully addressing their unique needs:
“There was the danger of push[ing] them [the students]
into a certain direction [during the co-creation process],
because I knew how the original intervention looked like”.
Moreover, it was indicated that stakeholders who were
part of the co-adaptation process had also been part of
the original co-creation process and ‘already [knew] what
the intervention [looked] like, heavily limit[ing] their cre-
ativity (...)” Including someone in the process who was
familiar with the original intervention “helps to break the
preconceptions of the co-adaptors who attended the previ-
ous workshop [to develop the original intervention]” and
helped to overcome this challenge. Co-adapting public
health interventions rather than developing them from
scratch, led to shortened co-creation processes, which in
turn created time pressure that sometimes reduced par-
ticipation and limited co-creativity: “Sometimes sessions
were not as co-creative [or participatory] as we wanted
because we really had to make decisions, there was no
other time to do it”.

Moreover, interviewees mentioned that planning and
preparing co-adaptation processes requires the engage-
ment of different stakeholders, including those from the
original as well as the new context, which was consid-
ered an additional challenge: “I would say that adapting
the protocol would involve a lot of expertise from differ-
ent advisors, which you would need to consult. And I think
one of the challenges is to be able to bring all these advi-
sors together (...)".

Frameworks used

Five out of the seven interviewees referred to the use of
frameworks, namely the Generic Statistical Business
Process Model (GSBPM) [43], Intervention Mapping
(IM) [42], the Person-Environment-Occupation-Perfor-
mance model (PEOP) [44], a combination of the Model
for understanding Adaptations Impact (MADI) [45],
ADAPT guidance [19], and Framework for Reporting
Adaptations and Modifications to Evidence-based inter-
ventions (FRAME) [46], the PRODUCES (PRoblem,
Objective, Design, (end-) Users, Co-creators, Evaluation,
Scalability) framework [9], and the Health CASCADE
draft evidence-based co-creation guideline [47]. Frame-
works were mainly used to structure the co-adaptation
(e.g., GSBPM, PRODUCES), and ensure an evidence-
based outcome of the co-adapted intervention (e.g., IM).
Some interviewees indicated having chosen the frame-
work primarily because they were familiar with it (“This
is the framework that underpins everything that I do, so
it’s almost automatic”), but they also mentioned flexibil-
ity and structured nature of the framework as reasons
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for use. However, they wished for the framework to bet-
ter align with co-adaptation or participatory approaches
in general and mentioned that some frameworks were
somewhat vague when it came to co-adaptation. More-
over, one interviewee mentioned the need for frame-
works that offer structure, while avoiding rigidity to
preserve the bottom-up approach of co-adaptation: “How
structural can you get, because we are all about flexibility
and context(.) Can you make a framework and put exam-
ples that won't fit back into boxes? Suddenly you have all
the same co-creation processes, starting from the same
base, which might not work for everyone, which might not
be great for all contexts”

Recommendations for co-adaptation

Interviewee recommendations are presented in Addi-
tional file 6. In summary, interviewees recommended to:
(1) perform a context analysis before starting the process,
i.e., carefully comparing the context where the origi-
nal co-creation and intervention was implemented to
the new context, (2) engage different stakeholders at an
early stage in the co-adaptation process (including stake-
holders from both the original and the new context), (3)
keep a logbook to track different adaptations and take
these learnings into new adaptations, (4) be transparent
about general aims of the co-adaptation and the fact that
it is not something that is started from scratch, (5) con-
tinuously reflect on co-adaptations to allow responsive
adaptations.

Discussion

This study explored the co-adaptation of interventions
and co-creation processes in public health through find-
ings from a rapid review and interviews with co-creation
researchers. Co-adaptation was approached differently
across the studies included in the rapid review and
interview studies, highlighting the diverse nature of the
process and the challenges involved when reviewing
co-adaptation. To capture this, we created Fig. 2, which
visualises various modes of adaptation, i.e., approaches
to adapting co-creation processes and/or interventions.
At this point, we specifically want to mention the co-
adaptation of co-creation processes. While this might
seem logical to tailor the process to stakeholder’s needs,
this has often been done by researchers without engag-
ing stakeholders. Therefore, there is little guidance on
how to do this, and little information on how this has
been approached. However, co-adaptation of the co-cre-
ation process might deepen stakeholder engagement and
ensure transparency, which is essential for trust building
[17]. Moreover, co-adaptation of co-creation processes
might increase in importance as public health research
shifts more towards Mode 2 research [48]. If research-
ers cannot identify an intervention that meets the criteria
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for adaptation outlined in the ADAPT guidance [19] and
lack the resources to co-create one from scratch, they
might instead choose to co-adapt a co-creation process,
which could lead to an effective new intervention.

Knowledge integration

Interview results highlight the importance of integrating
prior knowledge on processes for effective co-adaptation.
Interviewees mostly referred to experiential knowledge
of stakeholders or researchers, who had been engaged
in the original co-creation process, or were engaged in
or knowledgeable about the new context. This relates
to findings of the rapid review, which revealed a lack of
detailed reporting in the literature, with many studies
lacking an adequate description of the development and
context of the original interventions or the specific adap-
tations made to fit new contexts. This lack of detail could
result from journal word limits or a general underestima-
tion of the importance of reporting such details [49]. In
response to these gaps, we emphasise the need for thor-
ough documentation of the co-adaptation process (e.g.,
methods used during the co-adaptation process) and the
co-adapted intervention (e.g., intervention components
that were adapted). This documentation should at least
include what was adapted, why, and how. This would
facilitate researchers’ ability to use existing knowledge on
how co-adaptation worked in practice, providing valuable
insights to better plan and implement future co-adap-
tation efforts. In cases where the original intervention’s
context or development details are missing, developers
of the original intervention should be contacted for fur-
ther information, for example by holding online meet-
ings in cases when researchers and key stakeholders
engaged in the original intervention are not located near
the co-adaptation team [19]. To enhance co-adaptation
processes, the establishment of advisory boards or adap-
tation teams can facilitate the integration of prior knowl-
edge throughout the adaptation process.

Reporting and integrating prior knowledge into the
co-adaptation can also ensure that the effectiveness
of the original intervention is maintained, as its active
ingredients, i.e., the mechanisms by which they achieve
their outcomes, can be identified. Researchers should
draw on the effect and process evaluations of the origi-
nal intervention to ensure that these mechanisms are
preserved during adaptation, considering elements like
delivery, experience, context, maintenance, impact, and
participation [50]. The process evaluation can concern
the implementation process as well as the co-creation
process itself. Moreover, the CORE Fidelity method [51]
has been proposed as a method for defining core ele-
ments of an intervention, while maintaining flexibility
in implementation, and also highlights the importance
to gather and integrate prior knowledge. Core elements
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Fig. 2 Modes of adaptation

in an obesity screening intervention might, for example,
be an alert popping up on the computer screen, while the
appropriate timing of this reminder popping up might
differ between contexts [52]. Using an example from one
of the interview studies, a core element might be the use
of social comparison between adolescents who engage in
a healthy sleep intervention, while this might happen via
an app-based class competition or via a paper-based class
competition, depending on digital literacy of the adoles-
cents. A critical challenge that is specific to co-adaptation
lies in preserving these core components while adhering

to principles of shared decision-making and stakeholder
ownership in the co-adaptation process. This tension,
highlighted by interviewees, emphasises the need for
transparency—reflected in one of the dimensions of co-
creation (open, trustful, and inclusive dialogue) brought
forward by Messiha and colleagues [17]. Transparency
about what constitutes core components versus adapt-
able peripheral elements from the outset, for example
by co-adapting not only the intervention but also the co-
creation process, can help manage expectations and fos-
ter collaborative decision-making. Furthermore, effective
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methods for adapting periphery components can support
this process. By maintaining open communication and
shared understanding, researchers can strike a balance
between fidelity to core elements and the adaptability
required for contextual relevance.

Readiness for co-creation and contextual fit

Interview results also highlight the importance of assess-
ing and fostering readiness for co-creation in both the
original and adaptation contexts. Readiness encompasses
stakeholders’ motivation, context-fit, and the capaci-
ties required for implementation. Variations in readiness
can be attributed to cultural differences, such as where a
country is positioned on the dimension of power distance
(i.e., the degree to which power imbalances are accepted
in a specific culture), which may influence the willing-
ness or ability of stakeholders to engage in co-creation
[53]. As mentioned by stakeholders from the Chic@s en
Accién project, in a culture in which power distances are
accepted to a greater extent (e.g., Spain) there might be
less readiness for co-creation, which at its core, strives
for a more equal distribution of power, than in a coun-
try where power distances are less accepted (e.g., the
Netherlands).

In cases where readiness is low, stakeholders - par-
ticularly researchers - may require training to meaning-
fully engage communities. During these trainings, power
dynamics, treating community members as co-research-
ers, and building long-term, trust-based relationships
should be addressed. Ethical practices, guided by com-
munity priorities, are paramount to ensure that com-
munity voices are heard and that their input shapes both
the process and outcomes of co-adaptation [54]. Addi-
tionally, aligning projects with community priorities and
emphasising capacity building can foster mutual benefits.

Frameworks for co-adaptation

The rapid review found that most researchers struc-
tured their co-adaptation processes using step-based
approaches rather than established frameworks. Inter-
views revealed that researchers often modified or com-
bined existing frameworks to tailor them to the unique
demands of co-adaptation. These findings suggest that
current frameworks may not fully address the needs of
researchers in this field. Future research should there-
fore investigate the existing literature on co-adaptation
more broadly to identify relevant guidelines, barriers,
and facilitators. This would provide a more comprehen-
sive understanding of current practices and inform the
development of structured, adaptable frameworks for
co-adaptation.
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Recommendations and broader implications

While further research is needed to provide concrete
recommendations for frameworks for co-adaptation, our
findings highlight several key steps to consider when co-
adapting an intervention or a co-creation process. A first
step is conducting a context analysis. Similarities and
differences between the original and adapting contexts,
including cultural factors such as power distance accep-
tance should be assessed. This analysis can help deter-
mine whether additional support is required during the
planning phase to prepare the adaptation context for its
role. Second, researchers involved in the original inter-
vention should be engaged to incorporate their expertise,
if not already done during the planning stage. This col-
laboration should focus on identifying the intervention’s
core components, distinguishing them from peripheral,
adaptable elements. Third, the adaptable components
should be addressed together with stakeholders, i.e.,
peripheral components should be adapted while ensur-
ing that the core ingredients that drive the interven-
tion’s effectiveness are maintained. During this process,
essential principles or dimensions of co-creation should
be integrated. Fourth, researchers should acknowledge
that many challenges encountered in co-adaptation also
apply to co-creation in general. As co-creation underpins
co-adaptation methodologies, it is advisable to begin by
consulting established co-creation guidelines (e.g., co-
creation dimensions) and aligning these with adaptation
frameworks. By following these steps, researchers can
adapt existing interventions more efficiently and effec-
tively. This approach allows for high-quality adaptations
that account for stakeholders’ needs and contextual fac-
tors, optimizing resource use while maintaining the
integrity and impact of the original intervention.

Strengths and limitations

A notable strength of this study is the combination of
a broad and exploratory rapid review with qualitative
interviews. This dual approach provides a comprehen-
sive overview of co-adaptation practices in the literature
while enabling an in-depth exploration of critical aspects
of the co-adaptation process and offering recommenda-
tions for future co-adaptation efforts.

However, the study has some limitations. Firstly, the
rapid review was limited to the Health CASCADE co-cre-
ation database, potentially excluding other relevant stud-
ies. Despite this limitation, the use of this pre-screened
database enhanced the efficiency of the review process.
Secondly, the interviews were based on only seven case
studies, which may not fully capture the diversity of per-
spectives and experiences in co-adaptation. Additionally,
data extraction was performed by the lead researchers,
introducing potential subjectivity into the process.
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Conclusion

This study synthesises findings from a rapid review and
interviews to explore the co-adaptation of co-creation
processes and public health interventions. Stakeholder
engagement emerged as a critical factor for ensur-
ing contextual relevance and cultural sensitivity in co-
adaptation. However, the lack of detailed reporting on
co-adaptation processes in the literature hampers trans-
parency and replicability. We recommend prioritising the
integration of prior knowledge and ensuring contextual
fit as essentials for successful co-adaptation. By combin-
ing co-creation methodologies with systematic adapta-
tion practices, public health interventions can become
more accessible, culturally relevant, and resource-effi-
cient [55], thereby enhancing their potential impact on
diverse populations.
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