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ABSTRACT

Objectives To identify enablers and barriers for scaling
up non-communicable disease (NCD) interventions across
diverse global contexts and to map these factors to the
WHQO’s health system building blocks.

Design A multi-method qualitative study applying the
Consolidated Framework for Implementation Research to
analyse data from multiple projects nearing or completing
scale-up.

Setting Global Alliance for Chronic Diseases-funded
implementation research projects conducted across 18
low- and middle-income countries and high-income
settings.

Participants Data was derived from documents (n=77)
including peer-reviewed publications, policy briefs, and
reports and interviews with stakeholders (n=18) (eg,
principal investigators, medical professionals, public health
workers).

Interventions Various context-specific interventions
targeting sustainable scale-up of NCD (eg, diabetes,
hypertension, cardiovascular disease) interventions at the
community, primary care or policy levels.

Primary and secondary outcome measures The
primary outcome was identifying contextual enablers and
barriers to intervention scale-up. Secondary outcomes
included exploring how these factors aligned with health
system building blocks (eg, leadership/governance,
healthcare workforce).

Results Twenty enablers (eg, intervention adaptability,
strong stakeholder engagement, local empowerment)
and 25 barriers (eg, resource limitations, intervention
complexity, stakeholder burnout) were identified.
Contextual alignment, supportive governance and capacity
building were critical for sustainability, while cultural
misalignment and socio-political instability frequently
hampered scaling efforts.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Multi-method approach: we combined document
analysis with stakeholder interviews, enabling trian-
gulation of data and a more comprehensive assess-
ment of enablers and barriers.

Application of the Consolidated Framework for
Implementation Research: using a well-established
framework helped systematically categorise multi-
contextual implementation factors, enhancing
transferability of the findings.

Diverse project sample: the inclusion of 15 projects
from multiple regions strengthens the global rele-
vance of the results.

Potential selection bias: projects that responded
may have been more successful or motivated, thus
underrepresenting barriers faced by less successful
implementations.

Limited stakeholder perspectives: most interview-
ees were investigators or health professionals; input
from patients, community members and policymak-
ers was limited.

Conclusions Tailoring interventions to local health
systems, ensuring stakeholder co-ownership and
incorporating strategies to mitigate stakeholder burn-
out are essential to achieving sustainable, scalable NCD
solutions. Future research should focus on integrating
systematic cultural adaptation, sustainable financing and
workforce capacity building into scale-up planning.

INTRODUCTION
Non-communicable diseases (NCDs) such
as cardiovascular disease, diabetes and

certain cancers account for 74% of all deaths
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worldwide, with a disproportionate burden in low-income
and middle-income countries (LMICs).!™® Health service-
level and contextual factors in LMICs and barriers faced
by families with vulnerabilities or complex needs in
high-income countries (HICs), such as ethnic minori-
ties and low-income individuals, worsen inequalities in
NCD prevention and treatment.*® Vulnerable families or
those with complex needs face additional barriers, such
as limited access to healthcare, nutritious food and safe
housing, contributing to higher rates of NCDs and worse
outcomes. Despite ongoing efforts,” ® a significant gap
in knowledge regarding the sustainable scale-up of NCD
interventions in these contexts remains.”

Scaling up involves not just expanding the reach of
successful programmes but also improving their effec-
tiveness and institutionalising them to ensure long-term
sustainability.'’ Achieving sustainable scaled-up NCD
interventions, particularly in LMICs, involves addressing
complex barriers, such as limited healthcare infra-
structure, workforce shortages and socioeconomic and
cultural barriers, while strengthening local capacity and
improving primary healthcare systems. These efforts
align closely with the WHO’s six health systems building
blocks,'" which provide a framework for strengthening
health system performance. By integrating interven-
tions into existing services, supporting a skilled work-
force, enabling monitoring through health information
systems, improving access to medicines, securing sustain-
able financing and fostering leadership, the building
blocks guide scalable and sustainable solutions tailored to
local contexts.'' ™

Previously, Ramani-Chander et al'’ analysed enablers
and barriers to scaling up NCD interventions in LMICs
and families with vulnerabilities in HICs, using systems
thinking. Their research was conducted by examining
projects funded by the Global Alliance for Chronic
Diseases (GACDs), a global network that supports imple-
mentation research to address the prevention and treat-
ment of NCDs in LMICs and vulnerable populations.'® "
The GACD-funded projects aimed to develop and scale
up sustainable, community-based interventions targeting
NCDs, leveraging diverse approaches adapted to local
needs. They found that strong local partnerships and
integration into existing systems supported scale-up, but
limited infrastructure, inconsistent policy support and
resource constraints posed major barriers. Political insta-
bility, leadership changes and fragmented health systems
further disrupted implementation. Securing sustainable
resources for medications and equipment remained a
significant challenge. Key gaps included misalignment
between national policies and local implementation,
limited understanding of research’s role among policy-
makers and coordination challenges in multi-sectoral
interventions. Ramani-Chander et al'’ emphasised the
need for contextspecific frameworks to prioritise and
plan scale-up research projects effectively. They also
noted thatimplementation challenges were compounded
by the limited guidance on balancing innovation with

feasibility, misalignment between scalability and readi-
ness assessments, and the absence of long-term sustain-
ability strategies. Importantly, their study was conducted
during the implementation phase of the GACD projects,
leaving gaps in understanding the long-term outcomes of
these interventions and their sustainability after project
funding ended.

Building on insights and gaps identified in the prelim-
inary research,'” 2= this follow-up study extends earlier
findings on enablers and barriers to scaling up NCD inter-
ventions. The first study applied systems thinking to iden-
tify challenges during implementation, while the second
focused on prioritising and planning for scale-up. Both
contributed to the development of an extraction tool
for systematically capturing factors influencing scale-up,
including intervention characteristics, adaptation, stake-
holder consultation and sustainability. In the present
study, we apply this tool within the CFIR V.2.0 framework
to examine projects that were nearing or completing
scale-up and systematically map barriers and enablers
to the WHO health system building blocks. In line with
earlier scale-up research,” we conceptualise scale-up in
terms of expansion, coverage and institutionalisation. We
recognise that expansion may overlap with implementa-
tion activities, but highlight that scale-up extends beyond
initial delivery to embed interventions more broadly and
sustainably within health systems. Although others have
highlighted enablers and barriers to scaling up NCD
interventions in LMICs, achieving sustainable and wide-
spread implementation continues to pose significant
challenges. By focusing on health system factors critical
for scalability and sustainability, this study provides new
insights using a framework into long-term strategies for
embedding and expanding NCD-related initiatives across
diverse contexts. Rather than focusing solely on research
implementation or project management, we examined
health system factors critical for scalability and sustain-
ability. Our aim was to identify the enablers and barriers
to scalability and explore their implications for the long-
term sustainability of NCD interventions, offering valu-
able insights into effective and sustainable strategies for
scaling up NCD-related initiatives in diverse contexts.

METHODS

Study design

A phased approach with multiple qualitative methods was
used, combining document analysis, stakeholder inter-
views and data synthesis. We used the Consolidated Frame-
work for Implementation Research (CFIR) V.2.0,2* which
provides a structured, comprehensive method for exam-
ining the various enablers and barriers of implementing
and scaling up health interventions,”* to guide data
collection and analysis. This study was approved by the
Monash University Human Research Ethics Committee
(HREC number 23482). To ensure alignment with the
peerreviewed update, we used the original CFIR V.2.0
visual published by Damschroder et al (figure 1), which
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Figure 1
from Damschroder et al.?

illustrates the five domains and corresponding constructs.
This framework provided a structured lens for identifying
and analysing barriers and enablers of scalability across
projects. We applied CFIR V.2.0 as our primary framework
because it provides a comprehensive structure for identi-
fying barriers and enablers with a focus on scalability and
sustainability. The WHO building blocks'! offer a systems-
level perspective but are less detailed for implementation
processes. To combine these strengths, we analysed data
using CFIR V.2.0 and subsequently mapped the findings
to the WHO building blocks.

Sample and data collection

In 2019, the GACD scale-up call funded 27 projects,
through eight funding agencies, investigating sustain-
able scale-up strategies for NCD interventions." All 27
projects targeted NCD treatment, prevention and public
health, using community-based interventions, primary
care and policy collaboration to improve outcomes. The
strategies comprised enhancing awareness, screening
and management while adapting to local needs. This
common goal enabled diverse approaches to be tested
and scaled across various contexts and settings.”' ** In
this study, we included only projects that were consid-
ered to be ‘nearing or completing scale-up’. Of the

Consolidated framework for implementation research V.2.0 framework domains, description and constructs, adapted

original 27 GACD-funded implementation research proj-
ects, 6 were excluded because they had not yet reached
this stage. Projects were considered to be ‘nearing or
completing scale-up’ if they had reached key expansion
milestones beyond initial pilot implementation. These
milestones included extending interventions to multiple
districts or provinces, formal adoption within regional
or national health systems, or integration into national
policy frameworks. Because of contextual differences, no
single pre-specified target for scale-up was applied across
projects; rather, the definition of scale-up was based
on progress toward embedding interventions beyond
pilot phases within health systems. This follow-up study
included the 27 GACD studies included in the prelimi-
nary resezurch,17 20 with data collected from March 2024
to July 2024. The scale-up working group, consisting of
researchers from the NCD implementation and scaling
up studies,'” 22 GACD partners and researchers from
the University Medical Center Groningen, the Nether-
lands, led this follow-up study and contacted all relevant
project stakeholders from the 27 projects. Six projects
were excluded due to insufficient implementation, no
scaling-up efforts or unavailable documentation. After
four contact attempts, no responses were received from
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another six projects. Therefore, the study included 15
projects nearing or completing scaling up. Initial contacts
were made with project representatives to gather relevant
documents, for example, midterm and final reports, peer-
reviewed publications and policy briefs. After represen-
tatives provided written informed consent, documents
were shared via email. Once the document analyses were
completed, interviews were conducted.

Data collection involved a combination of document
review and semi-structured interviews for each project.
Interviews were conducted with project representatives
to complement the documentary data, focusing on infor-
mation that was underreported, unclear or missing in
the documents (eg, stakeholder perspectives, contex-
tual adaptations, sustainability planning). This linkage
ensured that the interview and document data were inte-
grated and project-specific.

Table 1 provides a descriptive overview of the projects
included in the dataset (eg, WHO region, intervention
type, number of documents). These characteristics are
presented here to contextualise the dataset. The proj-
ects represented 18 countries across five WHO regions:
African Region (AFR), South-East Asian Region (SEAR),
Region of the Americas, European Region (EUR) and
Western Pacific Region (WPR). The project duration
varied from three to six years and comprised diverse
focuses, target populations and diseases.

Document analysis

A total of 77 documents were shared, including white
papers (n=2), reports (n=23), policy briefs (n=b),
publications (n=39), infographics (n=2) and others
(n=6), for example, research protocols and conference
papers. Between one and 14 documents were shared
per project, averaging five per project. Document anal-
ysis was conducted using the extraction tool developed
during the initial studies.'” *” The extraction tool incor-
porated seven key categories of enablers and challenges
of sustainable scaling-up NCD interventions found in
the preliminary studies, that is, intervention, innovation,
local context, environment, local adaptation, stakeholder
consultation and sustainability. These key elements were
integrated into the CFIR framework per project to get a
structured overview of how they influence scaling-up of
interventions (online supplemental file 1).

Stakeholder interviews

Stakeholders from 14 out of 15 projects were interviewed.
For one project, no stakeholder was interviewed due to
technical issues on three attempts, and only the docu-
ments were included. To capture a multi-stakeholder
perspective, up to three stakeholders per project were
included. Stakeholders were identified through a contact
person known by the GACD or from preliminary studies.
They were eligible if they had been involved to a certain
extent in the project, ensuring they had sufficient knowl-
edge of its development, implementation and scaling-up.
Stakeholders were approached via email, either directly

by the researchers or through the project contact person.
In total, 18 stakeholders were interviewed, including
academics, investigators or researchers (n=15), medical
professionals (n=2) and public health workers (n=1).
Interview guides from the initial study were modified to
better suit the follow-up stage (eg, adding questions that
explored the sustainability of outcomes after the end of
a project). The interviews focused on underreported or
unclear information from documentation related to the
seven key categories described earlier (online supple-
mental file 2). Researchers ZP (female, PhD, social scien-
tist) and IF (female, MSc, social scientist), who had no
prior relationships with any of the interviewed stake-
holders before the study, conducted the interviews, each
lasting 45 to 60min. All interviews were held online,
recorded and transcribed using the Teams (Microsoft
360) application, with the participants’ permission. Each
transcript was checked for accuracy and completeness by
ZP or IF.

Patient and public involvement
None.

Data integration and analysis

Findings from the document analysis and interviews were
integrated into an Excel sheet per project. Framework
analysis,” that is, a systematic method that enables struc-
tured comparison and detailed analysis across datasets, was
used to organise and interpret data based on predefined
or emerging themes, structured around seven key cate-
gories linked to CFIR domains (online supplemental file
1). ZP and IF manually coded the data in Excel to identify
recurring themes, barriers, successes and factors related
to scaling up and sustainability. For reporting purposes,
we applied plain-language labels to the identified barriers
and enablers to ensure accessibility for global health
practitioners and policymakers less familiar with CFIR
terminology. To enhance transparency and alignment
with the original framework, (online supplemental file 3)
provides the corresponding CFIR V.2.0 construct names
and definitions for each barrier and enabler. To address
our secondary objective, we also systematically mapped
the identified enablers and barriers from CFIR domains
to the WHO’s six health system building blocks: service
delivery, health workforce, health information systems,
access to essential medicines and technologies, financing
and leadership/governance. This deductive mapping
approach was conducted in Excel, whereby each CFIR-
coded barrier or enabler was assigned to one or more rele-
vant WHO building blocks. Where enablers or barriers
aligned with more than one building block, they were
noted as overlapping to highlight cross-cutting relevance
(online supplemental file 4). To ensure robustness and
credibility of the findings, results were cross-validated and
triangulated by ZP and IF. Additionally, peer debriefing
sessions were held with MA and JK to critically reflect
on the coding process and interpretations. Interim anal-
yses were also discussed with the entire research group

4

Pardoel Z, et al. BMJ Open 2025;15:101292. doi:10.1136/bmjopen-2025-101292

salbojouyoa) Jejiwis pue ‘Buluies |y ‘Buiuiw elep pue }1xa} 0} pajejal sasn o} buipnjoul ‘wybuuAdoo Aq pajosloid

- Keaqry
lle1Io0N g [ ueneIql] YL 18 620g ‘€2 Jequadaq uo /wod fwq uadolwq,/:diy woiy papeojumoq '6z0g Jlequadseq 01 uo g6z L0L-6202-uadolwq/ag L1 0l se paysiiqnd isiy :uado riNg


https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
https://dx.doi.org/10.1136/bmjopen-2025-101292
http://bmjopen.bmj.com/

Table 1 Overview of characteristics of the study sample

262 101-Gg0g-uadolwa/gg | L'0L:10p '262 L0 18:GL:G20g LUadQ riNg 1819 ‘Z [90pIed

WHO regions* Duration Primary focus Target group Disease
South- Multi (M)
East Western Region or single
Asian African European Pacific of the (S) 3 4 5 6 Primary General Diagnosed At risk of Cardiovascular Multiple
Region Region Region Region Americas country years years years years All Policy care Community System population with disease NCD(s) Hyper i di Diabet: NCDs
Study 1 v v M v v v v v v v
Study2 v v M v v v v v v
Study 3 v S v v v v v
Study 4 v S 4 v v v v 4
Study 5 4 S v v v v
Study6 v S v v v v
Study 7 v S v v v v v
Study 8 v S 4 v v v v v
Study9 v S v v v v
Study 10 4 S v v v v v
Study 11 v M v v v v
Study 12 ¢ S v v v v
Study 13 v S 4 v (4 v
Study 14 v S 4 v v v 4
Study 15 v S v v v v

*WHO regions presented in this table reflect the geographic coverage of the interventions at the time of data collection. In some cases, projects expanded from their original site into multiple countries or regions, while others remained within the initial WHO region where they were piloted.
NCDs, Non-communicable diseases.
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Figure 2 Overview of the enablers and barriers by the consolidated framework for the implementation research domain.??

or steering committee, providing broader validation and
further insights into the findings. Other authors reviewed
the interpretation of the findings.

RESULTS

In total, we identified 20 enablers and 25 barriers in
scaling up NCD-related interventions, presented by CFIR
domain (figure 2, online supplemental file 5).

Intervention characteristics

Within the Intervention characteristics domain, we iden-
tified several enablers and barriers across various coun-
tries. Adaptability, referring to how well interventions can
be modified to fit local contexts, healthcare infrastruc-
ture and cultural needs, emerged as a crucial enabler.
Stakeholders emphasised that interventions tailored to
local settings proved more sustainable, were more likely
to be accepted by local stakeholders and ensured easier
integration into existing healthcare provision. Adapting
interventions to local contexts enhanced acceptability and
participation among community members (illustrated by
Quote 1). Moreover, cost-effectiveness facilitated scalability
by reducing resource strain, as seen in multiple proj-
ects. For example, in the region of the Americas (AMR),
the integration of an innovative programme reduced
costs and complexity, making it feasible for long-term
sustained scale-up. Innovation, that is, the introduction
of new approaches in the projects for managing NCDs
or integrating services, was another enabler of scalability,
as novel methods supported adaptation across contexts

and long-term embedding within health systems. Exam-
plesincluded the use of digital health tools to extend care
delivery, community-based delivery models to increase
reach, and cross-sectoral collaborations to integrate NCD
care into existing health and social services. Such inno-
vations enhanced adaptability and facilitated scalability
across diverse contexts. However, stakeholders empha-
sised the need to support these approaches with evidence
to gain broad acceptance.

We also made sure that women who are older will be
able to speak in their own language because they usu-
ally don’t speak other languages. And once we were
in the field, we didn’t know exactly whether it was go-
ing to be important, but once we were in the field,
we found that it was really key for older women to
participate and feel comfortable talking in their own
language, for instance. (Quote 1, Academic)

In contrast, the complexity of interventionswas a significant
barrier to scalability and sustainability, whereby resource-
intensive interventions requiring extensive coordina-
tion or training created challenges for expansion into
multiple settings and for maintaining fidelity over time.
Moreover, systematic barriers such as resource constraints
were frequently noted. Stakeholders suggested that better
assessments of local resources before intervention rollout
would be essential to mitigate such barriers. Further,
cultural misalignment also posed a significant barrier,
where interventions that did not align with local cultural
norms, values or healthcare practices faced resistance

6

Pardoel Z, et al. BMJ Open 2025;15:101292. doi:10.1136/bmjopen-2025-101292

salbojouyoa) Jejiwis pue ‘Buiuiesy |y ‘buiuiw ejep pu;iI 1X3} 0} palejas sasn 1o} buipnjoul ‘ybLAdoos Aq pajosloid
* Keaqry
lle1Io0N g [ ueneIql] YL 18 620g ‘€2 Jequadaq uo /wod fwq uadolwq,/:diy woiy papeojumoq '6z0g Jlequadseq 01 uo g6z L0L-6202-uadolwq/ag L1 0l se paysiiqnd isiy :uado riNg


https://dx.doi.org/10.1136/bmjopen-2025-101292
http://bmjopen.bmj.com/

from both healthcare workers and community members.
For example, in a project in AMR, aspects of the interven-
tion that clashed with local health practices led to push
back from both healthcare workers and patients. This
resistance stemmed from a perceived disconnect between
the intervention design and the community’s lived expe-
riences or traditional practices. Disconnects between
intervention design and communities’ lived experiences
emerged as barriers not only during initial implemen-
tation but also as projects expanded into new settings.
Cultural sensitivity is an ongoing need, essential from the
outset and throughout sustainability to ensure acceptance
and engagement. Stakeholders emphasised the need for
culturally sensitive interventions to ensure acceptance,
sustainability and scalability. While aligning with cultural
contexts is vital, they noted that achieving broader health
goals may sometimes necessitate gradual adjustments to
local practices, reinforced through community engage-
ment and ongoing collaboration to sustain scale-up. They
highlighted that such changes can be achieved through
community engagement, trust-building and gradual
collaboration with local leaders and healthcare workers
to ensure acceptance and sustainability. An additional
barrier identified was the misalignment between community
initiatives and primary healthcare services, which posed a
barrier to effective service delivery (illustrated by Quote
2). Stakeholders expressed that community-led initiatives
that did not align with the protocols and services offered
by PHC facilities led to confusion and inefficiencies in
patient care. Finally, limited flexibility was another barrier,
whereby interventions that lacked adaptability to different
contexts had significant impediments in gaining traction.

There is not always harmonious relationships be-
tween community-based and facility-based health
services. Community health workers, who operate in
these communities and are not always highly regard-
ed by professional health practitioners like nurses, of-
ten experience a ‘down referral’ system from facilities
to communities rather than the other way around.
(Quote 2, academic)

Outer setting

Within the domain of the Outer setting, enablers included
the crucial role of community-based organisations. These
organisations mobilised hard-to-reach populations and
integrated interventions into local social structures. For
instance, a community-based organisation in the SEAR
was essential in connecting older populations with health
programmes, ensuring that interventions were embedded
in social systems that people trust and engage with regu-
larly. Quote 3 further illustrates this enabler, highlighting
how community health workers, when given a voice and
space to participate actively, strengthened ownership and
made interventions work effectively. Another enabler
found was the alignment with national policies. In a project
in the AFR, early engagement with policymakers through
working group meetings was a consistent enabler of

effective programme delivery, while in another project
in AFR, multi-sectoral stakeholder meetings were vital
for aligning health programmes with standardised guide-
lines. Moreover, supportive local governance was identified
as a strong enabler. In a project in AMR, the engage-
ment of a committed health secretary helped ensure the
scalability and sustainability of health initiatives, and in
a project in SEAR, local government cooperation facili-
tated programme integration into existing health struc-
tures for long-term expansion. During the COVID-19
pandemic, digital health adoption accelerated. In projects
in the AFR, AMR and WPR, digital platforms were critical
for maintaining healthcare delivery during lockdowns. In
a project in SEAR, the adoption of mobile health appli-
cations bridged communication gaps between health
workers and rural communities, enabling continued
service delivery amidst the pandemic.

The fact that community health workers will come
in groups and sit actively in meetings... they just
they are... what they said in their own words, is that
they were given a voice. This was something that re-
ally made the whole thing work. (Quote 3, medical
professional)

In contrast, barriers were frequently mentioned across
several projects, particularly socio-political instability. In a
project in SEAR, a military coup caused severe delays in
healthcare interventions, while in a project in AMR, civil
unrest similarly disrupted timelines. In a project in AFR,
political unrest was mentioned as a barrier to securing
consistent government support for long-term health
interventions. Another barrier found was resource limita-
tions, briefly discussed in the Intervention characteristics, in
which the COVID-19 pandemic exacerbated this barrier
with shifting priorities. In these projects, resources were
redirected towards the pandemic response, causing delays
in other health initiatives. Furthermore, regulatory barriers
and bureaucratic hurdles were found. In a project in AFR,
weak food labelling regulations and bureaucratic delays
were mentioned as major obstacles. In a project in SEAR,
navigating local regulatory frameworks posed a barrier,
particularly when attempting to align with global health
guidelines. In a project in the EUR, bureaucratic delays,
with slow regulatory approvals, hindered the scaling up
of digital health interventions. Other barriers mentioned
were infrastructural deficiencies and fragmented health systems,
in which the lack of integration among various levels of
healthcare often results in poor patient follow-up and
continuity of care and rural populations facing barriers to
accessing health services (illustrated by Quote 4). Lastly,
cultural resistance discussed previously was frequently
mentioned, especially in rural areas.

The availability of NCD drugs in public hospitals is
low, at 32%, but it gets even worse in primary care fa-
cilities where it is 25%. Frequent stock outs and high
mark-ups, sometimes up to 500%, remain major bar-
riers to equitable access. (Quote 4, Policy brief)
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Inner setting

In the Inner setting domain, we identified effective decen-
tralisation and local empowerment as significant enablers,
enhancing local decision-making and aligning interven-
tions with specific community needs (illustrated by Quote
5). These enablers were noted in projects across SEAR,
where health services operated at the provincial and
district levels, allowing for tailored community interven-
tions. Some stakeholders emphasised that local empower-
ment not only improved responsiveness but also fostered
greater community engagement and ownership of health
initiatives. However, it should be noted that decentrali-
sation, while facilitating local empowerment, may pose
challenges for scaling up interventions, as centralised and
vertical programmes are often more efficient in achieving
broader, uniform implementation. In the inner setting,
capacity building and the integration of digital tools further
supported scalability and sustainability by fostering a
skilled workforce and facilitating ongoing adaptation.
Stakeholders recognised training as essential for equip-
ping health workers with the necessary skills to address
NCDs effectively. In projects in SEAR, local adaptation
increased their relevance and effectiveness at the level of
the internal organisational environment, which was also
mentioned in the Intervention characteristics domain. Addi-
tionally, strong partnerships with local stakeholders reinforced
the stability and long-term feasibility of these interven-
tions. Document analysis revealed that successful collab-
orations often led to shared resources and improved
coordination among health services, which stakeholders
highlighted as critical for sustaining health programmes.

Local decision-making has transformed our ap-
proach; with decentralisation, we can tailor health
interventions to meet the specific needs of our com-
munities. This has empowered us to engage more ef-
fectively with local stakeholders. (Quote 5, academic)

Barriers included resource limitations and funding
constraints, as previously highlighted in the Interven-
tion Characteristics domain. Operational issues affected five
projects in SEAR, highlighting that healthcare workers
often felt overwhelmed and underprepared to tackle
the complexities of NCD management due to insuffi-
cient training. Turnover of staff further exacerbated
these challenges, as continuity of care was disrupted and
institutional knowledge was lost (illustrated by Quote 6).
Lastly, cultural resistance discussed previously, and (digital)
technological constraints also presented significant barriers,
impacting projects across SEAR and AFR.

I mean like you can train five people in a facility and
6 months later none of them are available. Somebody
has resigned and gone off somewhere, you know,
etcetera. It’s amazing how quickly you could end
up with nobody still available to run the session, so
there’s a huge need to train the right people, train
enough people and continue offering training.
(Quote 6, academic)

Individual characteristics

In the domain of Individual characteristics, enablers
included targeted training and education, significantly
enhancing healthcare workers’ knowledge and confi-
dence. This enabler was also highlighted in the Inner
Setting domain, where capacity building through training
played a key role in sustainability. We also found that,
as previously noted, adaptability and cultural sensitivity
enhanced the acceptance of interventions (illustrated
by Quote 7). Acceptance by the target population can
lead to greater trust, reduced resistance and increased
engagement in the intervention, which are essential for
scaling up and sustainability. This echoes the importance
of adaptability discussed under Intervention characteristics,
where interventions tailored to local contexts were better
accepted and more sustainable. Another enabler was the
use of technology, such as mobile health apps and decision
support systems, which strengthened both healthcare
providers’ and patients’ self-efficacy, as highlighted under
the Ouler setting and Inner setting domains.

Traditional diets, you know, anything traditional, we
should know it because going out to the communi-
ty, that’s the first thing we need to learn is how the
different choices or the current practices are in each
of the communities. It’s really about understanding
the community before we go into their own homes,
because you know there is specially like some part
from traditional, it’s also their belief something that
we needed to also understand. (Quote 7, academic)

Several barriers were revealed, such as knowledge gaps
among healthcare workers, a barrier also discussed in the
Inner setting domain, where inadequate training limited
the ability to manage NCDs effectively (illustrated by
Quote 8). Additionally, cultural resistance, previously
mentioned in both the Intervention characteristics and
Outer setting domains, hindered the acceptance of inter-
ventions. Within individual characteristics, cultural resist-
ance stemmed from personal scepticism. By contrast, in
Intervention characteristics, resistance arose from practices
misaligned with local traditions, while in the Outer setting,
resistance was tied to broader socio-political norms, such
as gender roles. Moreover, scepticism about new health
programmes hindered progress in three projects across
SEAR, AFR and AMR. Socioeconomic disparities, particu-
larly pronounced in LMICs, complicated individuals’
abilities to engage with interventions, echoing resource
barriers highlighted earlier. A stakeholder from a project
in AMR indicated that economic factors, particularly
household-level and individual-level financial constraints
such as limited income, restricted access to healthy foods
and medicines, complicate the promotion of healthier
lifestyles. These constraints not only affected individual
participation but also posed broader challenges to the
scalability and sustainability of interventions in resource-
limited settings. Lastly, low digital literacy was identified as
a barrier in projects in SEAR and AFR. This was particu-
larly pronounced in LMICs, where it was a persistent
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barrier that mirrored the difficulties with digital adoption
mentioned in the Ouler setting.

When we don’t understand the guidelines or best
practices, it undermines our efforts to engage pa-
tients and promote healthy behaviours. (Quote 8,
academic)

Implementation process

In the domain of the Implementation process, enablers
included strong stakeholder engagement, with stakeholders
underscoring the value of early and ongoing involvement
of local healthcare professionals, government bodies and
community leaders (illustrated by Quote 9). Related to
this, we found continuous incorporation of stakeholder feedback
throughout the interventions’ planning, execution and
later stages of scale-up was an enabler ensuring long-term
sustainability and adaptability by allowing interventions to
be adapted in real time to meet local needs and barriers.
This mirrors the results under Intervention characteristics,
where strong, early and ongoing stakeholder involvement
was identified as being crucial for the success of scaling
up and sustainability. Another enabler was the creation of
co-ownership among local stakeholders. Actively involving
them in decision-making and implementation helped
build a sense of responsibility and long-term commitment,
similar to the enabler of local empowerment highlighted
in the Inner setting domain. Ongoing monitoring and evalu-
ation were also highlighted as essential for the projects’
success, where stakeholders acknowledged the impor-
tance of feedback loops in refining intervention strate-
gies, allowing for timely adjustments and improvements.

Which means that it will affect their economy of the
household, so we need to work quite a lot with the
community on designing and implementing this in-
tervention. Because we are scaling up, we need to
develop and cocreate with the community and stake-
holders. (Quote 9, academic)

However, barriers persisted, such as frequent changes in
leadership in government and project management, that
can disrupt policy continuity and stakeholder commit-
ment, delaying the scale-up process. Moreover, short
project timeframes were identified as a barrier, limiting the
ability to fully evaluate long-term impacts. Additionally,
we found systemic barriers such as supply chain issues, lack
of trained personnel and difficulties integrating new
interventions into existing health systems (illustrated
by Quote 10). These barriers were also seen under the
Inner setting domain, where resource limitations and inad-
equate training were major obstacles. Another barrier
was the complexity of coordinating multi-sectoral involvement,
where managing diverse stakeholders from government
agencies, industries and health organisations posed signif-
icant barriers, especially in the absence of existing struc-
tures for multisectoral collaboration. Finally, stakeholder
burnout emerged as a significant barrier, as stakeholders

felt overwhelmed by the demands of multiple initiatives,
leading to reduced engagement.

An important aspect is our support decision systems
are not integrated to the official medical recordings,
so the professional needs to fill up our system and
then to fill up this information is in the medical re-
cording. So, it’s a big issue and we need to figure out
a solution to. (Quote 10, medical professional)

Mapping to WHO health system building blocks
The mapping exercise demonstrated a strong alignment
between CFIR-identified barriers/enablers and the WHO
building blocks (figure 3; Online supplemental file 4).
Service delivery was most influenced by factors such
as adaptability and stakeholder engagement, each
of which facilitated integration of interventions into
existing services, while greater complexity of interven-
tions diminished the capacity for their delivery. Health
workforce mapping highlighted capacity building and
targeted training as critical for sustainability, contrasted
by knowledge gaps and staff turnover, which undermined
continuity of care. Moreover, health information systems
benefitted from integration of digital tools that supported
care during the COVID-19 pandemic, but faced barriers
including low digital literacy and infrastructural chal-
lenges. Further, medicines and technologies were linked
to resource limitations and regulatory barriers, espe-
cially in contexts where weak systems delayed scale-up or
diverted supplies. Financing overlapped with interven-
tion characteristics, where cost-effectiveness supported
sustainability, but funding constraints and short project
timeframes limited scalability. Lastly, leadership and
governance aligned strongly with policy alignment and
supportive local governance, which facilitated long-term
embedding of programmes. However, socio-political
instability and stakeholder burnout reflected fragility
in sustaining momentum. Several cross-cutting factors,
particularly adaptability, stakeholder engagement and
resource limitations, spanned multiple building blocks,
underlining their systemic influence on scale-up efforts.

DISCUSSION

Our study demonstrates the complex dynamics involved
in sustainable scaling up NCD-related interventions. Key
enablersidentified across the CFIR domainsinclude adapt-
ability, local empowerment and innovative approaches,
all of which are crucial for enhancing the sustainability
and effectiveness of these interventions. Barriers such
as resource constraints, systemic barriers and cultural
misalignment hinder successful scale-ups. Addressing
these barriers requires effective stakeholder engagement
and context-specific strategies. While these factors have
been acknowledged in prior research, this study provides
novel insights into how these enablers operate in prac-
tice, particularly in low-resource settings. For example,
our findings highlight the importance of adaptability and
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the ongoing contextualisation of interventions to address
cultural misalignment, a nuance not fully explored in
earlier studies. While a few projects included participa-
tory elements that resembled co-design, the dominant
pattern was the adaptation of interventions to local
contexts as they scaled. Additionally, the study sheds
light on innovative approaches such as leveraging digital
health tools to sustain interventions during disruptions,
like those caused by the COVID-19 pandemic. These find-
ings contribute to a deeper understanding of how these
enablers can be practically applied to overcome specific
barriers and achieve scalable, context-sensitive solutions.

Our findings not only highlight barriers and enablers
across CFIR domains but also demonstrate how these
factors align with the WHO's six building blocks of health
systems. As illustrated in figure 3 and detailed in online
supplemental file 4, scalability was influenced by enablers
such as adaptability, stakeholder engagement and cost-
effectiveness, while barriers such as complexity, resource
limitations and socio-political instability spanned multiple
system components. This mapping provides an inte-
grated perspective that connects implementation science
with global health system frameworks, strengthening the
applicability of our results for policy and practice. While
our mapping highlighted enablers and barriers across
the WHO building blocks, some contextual dimensions
warrant further elaboration. For example, factors such as
adaptability and acceptability may reflect broader aspects
of quality of care, though these were often described
implicitly rather than explicitly. Similarly, although

financing emerged as a barrier, our analysis did not differ-
entiate between public versus private financing sources
or the role of external donor dependence, which may
have significant implications for sustainability. Moreover,
beyond health literacy at the individual level, the impor-
tance of health system literacy, thatis, stakeholders’ ability
to navigate governance, financing and delivery structures,
was not fully captured. Finally, while stakeholder engage-
ment and cultural alignment point to issues of trust,
this theme was not explicitly developed in the data and
remains a critical area for future research.

While healthcare systems were central to the sustain-
ability of interventions, our findings also pointed to the
importance of broader systems, including social and
community structures, education systems, and policy/
governance mechanisms. These intersecting systems
played a critical role in enabling scale-up and sustain-
ability, for example by mobilising communities, embed-
ding interventions in trusted local networks and aligning
health initiatives with broader social development
priorities.

One significant finding was the critical importance
of tailoring interventions to local contexts. Adapting
interventions to existing healthcare infrastructures and
cultural needs emerged as a pivotal enabler of both
accessibility and sustainability, especially in resource-
constrained environments. These findings resonate with
the findings of Murray et a*® who emphasised that contex-
tually relevant interventions improve outcomes. However,
while flexibility and adaptation are essential for scaling
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up interventions, they must be balanced by preserving the
evidence-based core of the interventions to ensure effi-
cacy. Careful adaptation models, such as those discussed
in the National Academies report,?” provide frameworks
for modifying interventions to align with local needs while
maintaining their theoretical and empirical integrity.

Intervention complexity was identified as a barrier,
particularly in LMICs, where decentralised, locally empow-
ered systems are essential for community-responsive care.
This finding aligns with Peters et al*® and Gilson et al”® who
stressed the importance of local flexibility in overcoming
systemic barriers. While the participants in this study
did not report this explicitly, the literature highlights an
inherent tension: simplifying an intervention to enhance
scalability may inadvertently dilute its evidence-based
core. Models of cultural adaptation, such as Bernal and
Sdez-Santiago’s ecological validity framework,” provide a
way to safeguard core components while addressing local
sociocultural dynamics.

Stakeholder engagement was essential for fostering
local ownership and ensuring the sustainability of inter-
ventions. For example, in one project, early collabora-
tion with community leaders helped integrate dietary
interventions into public health programmes, improving
uptake and acceptability. However, challenges such as
stakeholder burnout and political instability highlight
the fragility of these efforts. Building on findings from
Greenhalgh et a' our findings support the introduction
of stakeholder burnout as a critical barrier.

Overall, sustainable health interventions are shaped
by the interconnected nature of the WHO’s six health
systems’ building blocks. Stakeholder burnout and the
interplay between financing and system components,
while recognised in prior research, were strongly rein-
forced by our findings, particularly in LMIC contexts
where these challenges were compounded by weak infra-
structure and political instability. Future projects should
incorporate systematic approaches to cultural adaptation,
such as those proposed in Bernal et al’s framework,™ to
ensure interventions remain both culturally appropriate
and evidence-based. Scaling-up initiatives should embed
a systems-thinking approach into their design and imple-
mentation from the outset, recognising that enablers and
barriers are interdependent. For example, adaptability
was closely tied to financing structures, stakeholder
engagement influenced both governance and service
delivery, and digital innovations depended on workforce
capacity and infrastructure. Addressing these dynamics
in a coordinated way is essential to strengthen long-term
sustainability.

Building on the initial studies by Ramani-Chander et
al'” 2 this research strengthens earlier findings on the
role of intervention characteristics in scaling up NCD
interventions, focusing on the longer-term impacts of
COVID-19 and capturing required adaptations while
providing deeper insights into enablers and barriers
in low-resource settings. The initial investigators'’ 222
highlighted the importance of tailoring interventions

to local contexts, showing that adaptability enhances
both sustainability and stakeholder acceptance. This
follow-up study supports these conclusions, in that inter-
ventions adapted to local healthcare systems and cultural
norms are more likely to succeed across diverse global
settings. Likewise, stakeholder engagement continues
to be crucial for fostering ownership and ensuring the
long-term success of interventions. This study further
contributes deeper insights into barriers such as interven-
tion complexity and systemic barriers. While the initial
research provided evidence that resource limitations and
coordination issues were significant obstacles to scaling
up interventions,'” findings from this follow-up study
provide greater emphasis on the importance of adopting
culturally sensitive ways to influence or modify local prac-
tices to avoid resistance from healthcare providers and
patients. Moreover, we have introduced new insights into
stakeholder burnout, an issue not fully addressed in the
initial research. By identifying this gap, we recommend
that future scale-up efforts should incorporate strategies
to mitigate stakeholder burn-out and maintain engage-
ment throughout the implementation process.

Strengths and limitations

A strength of this study is applying the multi-dimensional
CFIR. By focusing on populations in LMICs and families
with vulnerabilities in HICs, the study provides valuable
insights into how context-specific factors influence inter-
vention success. This is crucial for developing targeted
interventions and policies that address the unique needs
of diverse populations, enhancing the sustainability and
impact of NCD interventions globally. Triangulation of
data collection methods enhanced the robustness and
credibility of the findings in this study. By integrating
seven key categories into the CFIR framework, document
analysis provided a structured overview of the factors
influencing the implementation and scaling of NCD
interventions. Complementing this, stakeholder inter-
views addressed underreported information, ensuring
diverse perspectives were captured. The integration of
both methods allowed for the identification of recurring
themes and barriers, while cross-validation by researchers
strengthened the reliability of our conclusions, under-
scoring the value of using multiple data sources for a
comprehensive understanding of complex implemen-
tation processes. Another strength of this study is the
capturing of the complexity of scaling up NCD interven-
tions, by identifying factors that span across multiple CFIR
domains. This overlap provides a holistic view of the inter-
connected enablers and barriers influencing scalability
and sustainability and provides a multi-domain perspec-
tive that enables a more nuanced understanding that can
inform tailored, context-sensitive strategies, enhancing
the study’s relevance across diverse settings. For example,
adaptability was identified as an enabler across Inter-
vention characteristics, Inner setting and Outer setting,
highlighting its central role in facilitating local accep-
tance and integration of interventions. The cross-domain
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factors may be more relevant for scalability as they reflect
the broader, systemic challenges that influence multiple
aspects of implementation. These complexities require
sophisticated analytical approaches to fully understand
their roles and should be interpreted with care to ensure
the nuanced relationships between domains are accu-
rately represented.

A limitation is the lack of input from key stakeholders
in the field, such as community members, nurses and
policymakers. This limitation likely stemmed from the
recruitment process, which primarily relied on invitations
sent through the principal investigators. As a result, indi-
viduals who may have provided valuable insights into the
implementation and sustainability of interventions were
not adequately represented. Further, there may have
been a bias, as principal investigators of more successful
projects might have been more willing to share reports
or agree to interviews, potentially leading to easier iden-
tified enablers and underrepresentation of barriers.
This could limit insights into challenges faced by less
successful or stalled projects, which often provide critical
lessons. Lastly, given that most stakeholders participating
in this study were people involved in the scaling-up proj-
ects, we could not capture ‘the outsider’s view’ or those
affected by the interventions, such as clients or commu-
nity members, of these scaling-up efforts. The absence
of input from these critical voices may have limited the
understanding of the real-world barriers and successes
associated with the interventions. It also constrained our
ability to fully evaluate CFIR constructs at the individual
level, as perspectives from key actors were missing. Never-
theless, by focusing on projects nearing or completing
scale-up, integrating our extraction tool with CFIR V.2.0
and mapping results to the WHO building blocks, we were
still able to generate novel insights into systemic enablers
and barriers influencing scalability and sustainability.

Implications

This study provides insights that health planners can
apply to scale up NCD interventions globally. A key take-
away message is that scaling efforts without considering
the context of the broader health systems risks compro-
mising sustainability. All scale-up initiatives should
be approached with a health systems perspective to
ensure long-term success and continued support. Inte-
grating interventions into existing healthcare structures,
strengthening local workforce capacity and addressing
infrastructure gaps are essential for scalability. Aligning
interventions with health system priorities such as
service delivery, financing and governance is essential
for scale-up, but not sufficient on its own. Even well-
aligned programmes may encounter barriers beyond the
control of implementers, including political instability,
resource limitations or fragmented systems, which can
ultimately hinder their impact. Policymakers and practi-
tioners should therefore prioritise health system strength-
ening as a foundation for scaling up NCD interventions,
while recognising that external factors may still pose

challenges. In practice, early and sustained engagement
of local stakeholders, including healthcare providers and
community members, fosters ownership and supports
long-term success. Strategies should also prevent stake-
holder burnout, maintain engagement throughout the
intervention lifecycle and simplify intervention models to
reduce complexity, particularly in decentralised systems.
Finally, addressing financial constraints through sustain-
able financing mechanisms and collaboration between
policymakers and implementation teams is critical for
ensuring continuity and expansion.

This study provides critical evidence of the necessity
for research that delves deeper into contextspecific
strategies for adapting interventions to local healthcare
systems and cultural contexts. Future research should
focus on methodologies for systematically assessing local
contexts and developing adaptable intervention frame-
works that enhance community acceptance and effec-
tiveness. Additionally, the complexity of interventions
emerged as a significant barrier; thus, research should
explore how to simplify intervention models without
compromising their effectiveness, especially in resource-
limited settings with fragmented healthcare systems.
Furthermore, understanding workforce capacity is vital.
Research should be designed to assess effective strategies
for addressing workforce shortages and implementing
sustainable professional development programmes, task-
shifting and task-sharing opportunities, examining the
impact of targeted training initiatives on health outcomes
and intervention sustainability. Lastly, the development
of sustainable financing models that support the inter-
connected components of health systems, such as service
delivery, workforce capacity and governance, is critical.
Longitudinal studies could offer insights into how various
financing strategies influence the effectiveness and scal-
ability of health interventions over time.

Our study was designed as a qualitative exploration
of scale-up processes rather than an evaluation of inter-
vention outcomes. While some included projects have
quantitative effectiveness data reported elsewhere,”™ we
did not systematically assess effectiveness, and it remains
unclear whether all projects maintained their intended
benefits during scale-up. Therefore, our findings should
be interpreted as insights into scale-up processes rather
than assessments of intervention impact.

CONCLUSION

This study advances implementation science by offering
insights into the enablers and barriers of scaling up NCD
interventions across diverse contexts. Novel findings,
such as the role of stakeholder burnout and the interplay
between intervention adaptability, digital health integra-
tion and local empowerment, highlight the complexity
of achieving sustainable scalability. Addressing these
knowledge gaps, including the need for context-sensitive
approaches and alignment with national health policies,
emphasises the importance of tailoring interventions to
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local systems and cultural norms. The methodological
rigour of integrating document analysis and stakeholder
interviews provides a robust foundation for under-
standing these dynamics. To ensure long-term success,
future scaling-up efforts must prioritise capacity building,
sustainable financing and strategies to mitigate stake-
holder burn-out while fostering community ownership,
sustained stakeholder engagement and cultural adapta-
tion. These findings offer actionable strategies to policy-
makers, practitioners and researchers, enabling them to
develop resilient, scalable solutions for managing NCDs
globally.
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