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Abstract 

Background  Sustaining evidence-based interventions in resource-limited settings is critical to optimizing gains 
in health outcomes. In 2015, we published a review of the sustainability of health interventions in African countries, 
highlighting gaps in the measurement and conceptualization of sustainability in the region. This review updates 
and expands upon the original review to account for developments in the past decade and recommendations 
for promoting sustainability.

Methods  First, we searched five databases (PubMed, SCOPUS, Web of Science, Global Health, and Cumulated 
Index to Nursing and Allied Health Literature (CINAHL)) for studies published between 2015 and 2022. We repeated 
the search in 2023 and 2024. The review was conducted in accordance with the Preferred Reporting Items for Sys‑
tematic Review and Meta-Analysis guidelines. Studies were included if they reported on the sustainability of health 
interventions implemented in African countries. Study findings were summarized using descriptive statistics and nar‑
rative synthesis, and sustainability strategies were categorized based on the Expert Recommendations for Implement‑
ing Change (ERIC) strategies.

Results  Thirty-four publications with 22 distinct interventions were included in the review. Twelve African countries 
were represented in this review, with Nigeria (n = 6) having the most representation of available studies examin‑
ing sustainability. Compared to the 2016 review, a similar proportion of studies clearly defined sustainability (52% 
in the current review versus 51% in the 2015 review). Eight unique strategies to foster sustainability emerged, namely: 
a) multi-sectorial partnership and developing stakeholder relationships, b) tailoring strategies to enhance program 
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fit and integration, c) active stakeholder engagement and collaboration, d) capacity building through training, e) 
accessing new funding, f ) adaptation, g) co-creation of intervention and implementation strategies and h) provid‑
ing infrastructural support. The most prevalent facilitators of sustainability were related to micro-level factors (e.g., 
intervention fit and community engagement). In contrast, salient barriers were related to structural-level factors (e.g., 
limited financial resources).

Conclusions  This review highlights some progress in the published reports on the sustainability of evidence-based 
intervention in Africa. The review emphasizes the importance of innovation in strategies to foster funding determi‑
nants for sustainable interventions. In addition, it underscores the need for developing contextually relevant sustain‑
ability frameworks that emphasize these salient determinants of sustainability in the region.

Contributions to the literature

•	Sustainability is an important indicator of implementa-
tion success, yet it is challenged by limited strategies to 
ensure that interventions last. This systematic review 
provides an overview of strategies that work well and 
includes some recommendations for exploring innova-
tive sustainability strategies.

•	This study contributes to understanding how and why 
interventions implemented in African countries are 
sustained.

•	The review indicates the need for metrics and assess-
ments of sustainability that leverage assets that exist in 
the African context while accounting for unique chal-
lenges that may impede the long-term implementation 
of interventions in the region.

Background
The sustainability of interventions continues to gather 
momentum in implementation science as a critical trans-
lational research step essential to achieving lasting health 
effects [1, 2]. Defined as “the continued use of interven-
tion components and activities for the continued achieve-
ment of desirable health outcomes within the population 
of interest” [3, 4], sustainability remains an important yet 
understudied topic [5]. As the world increasingly focuses 
on leaky research pipelines, with nearly 50% of studies 
not sustained following initial implementation [6–8], lit-
erature on how to sustain evidence-based interventions 
has become highly sought after [9, 10]. Sustainability 
is increasingly seen as a dynamic process incorporat-
ing adaptation, continuous learning, capacity building, 
changes, and evolutions due to complex and changing 
real-world settings and health systems, and not a static 
process or an “endgame” [2, 9, 10].

Despite the consensus on the importance of sustain-
ability to maximize the public health impact of evidence-
based interventions (EBIs) [9], evidence on the process 
of sustainability or the sustained use of evidence-based 
interventions across settings, populations, and health 

remains elusive [11, 12]. Available studies have eluci-
dated some of the barriers and facilitators of sustainabil-
ity [13]. However, what is especially lacking is knowledge 
of the processes guiding sustainability, including multiple 
unknown perspectives (i.e., planning for sustainability) 
that might turn out to be highly important [14–16]. Fur-
thermore, published studies have highlighted the need for 
more evidence on a consistent measure of sustainability 
and how to improve the sustainability of health interven-
tions [2, 17]. In Africa, despite the rapid growth in health 
innovations [18] and public health gains (e.g., increas-
ing life expectancy and the decline in maternal and child 
death [19]), the region continues to lag in major health 
indicators compared to other regions worldwide. African 
countries continue to be riddled with the double burden 
of communicable and non-communicable diseases [20, 
21] and account for a quarter of the global disease burden 
[22, 23]. The lag in the public health outcomes and chal-
lenges to obtaining optimal health in the region are partly 
attributed to a weak health system bludgeoned by low 
health expenditure [19, 24], low workforce [19, 24], and 
poor infrastructure [25]. It is important to note that there 
are some peculiarities across countries in the region. In 
light of these pervasive public health challenges, con-
siderable resources and efforts have been dedicated to 
developing and implementing several public health inter-
ventions in the region, which have been proven to be 
efficacious [26–28]. However, similar to other regions 
worldwide, these EBIs are frequently not sustained [9, 
29]. The poor sustainability of EBI leaves communities 
and organizations struggling with the issues that the EBI 
was intended to address, wastes investment in implemen-
tation, and can diminish community trust and buy-in for 
future programs [12, 30]. Beyond the impact of sustain-
ability on public health, the limited sustainability of EBI 
poses an ethical dilemma for a region that is in need of 
more sustained public health gains.

In an attempt to understand and characterize the sus-
tainability landscape in African countries, Iwelunmor 
and colleagues conducted a systematic review in 2015 
that explored the sustainability of health interventions 
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in African countries [31]. The findings highlighted a con-
siderable need for clearer definitions for sustainability 
in 20 out of 41 studies included in the review [31]. The 
review further highlighted that community ownership 
and engagement were important facilitators for interven-
tion sustainability. At the same time, limited in-country 
financial resources and societal upheavals were barri-
ers that influenced the sustainability of interventions in 
Africa [30]. Since the review was published in 2015, it is 
noteworthy that there has been extensive advancement 
in understanding how to define and measure sustainabil-
ity and typologies of sustainability strategies [9, 10, 32]. 
For instance, the systematic review by Lennox and col-
leagues focused on identifying approaches used to assess 
and influence sustainability in healthcare [32], and  the 
review by Shelton and colleagues examined the concep-
tual and methodological issues in studying sustainabil-
ity and factors that influence the sustainability of public 
health intervention [9]. Another review by Hailemariam 
and colleagues focused on identifying sustainability strat-
egies [10]. Nonetheless, the field needs more guidance on 
sustaining evidence-based interventions, particularly in 
resource-constrained settings.

To advance the sustainability of EBIs in African coun-
tries, it is crucial to identify contextual factors that 
influence sustainability and to develop a conceptual 
framework to improve future sustainability processes 
and overall implementation research and practices in 
the region. Whether the notion of the “fragmented and 
underdeveloped” nature of sustainability in African coun-
tries [17, 31] still holds remains unknown in the region. 
Consequently, this systematic review builds upon the 
previous review published in 2015 [31] and aims to 
expand the knowledge on the sustainability of public 
health interventions implemented in Africa.

Methods
This systematic review updates the original review con-
ducted in 2015 [31], and the review was conducted 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [33] 
see Supplementary File 1. The protocol is registered with 
PROSPERO (registration number CRD42021243456).

Eligibility criteria
Adapted from the 2015 systematic review [31], the inclu-
sion criteria were: i) peer-reviewed studies focused on 
health interventions; ii) studies that reported on sustain-
ability, defined using the five characteristics based on 
Moore et  al. [34, 35]; and iii) evidence-based interven-
tions implemented in any African country.

Informed by the criteria of the original systematic 
review [31] and other reviews on sustainability [10, 36], 

the exclusion criteria were as follows: i) studies that did 
not examine sustainability using any quantitative or qual-
itative research methodologies; ii) studies focusing only 
on the initial implementation phase without assessing 
sustainability; iii) non-empirical evidence; iv) studies with 
insufficient information to determine whether inclusion 
or exclusion criteria were met); v) generic reports that 
did not focus on a specific evidence-based intervention; 
and vi) review papers, conference abstracts, dissertations, 
and non-empirical publications such as commentaries, 
case studies, letters, posters, and conference reports.

Search strategy
We searched five databases: PubMed, SCOPUS, Web of 
Science, Global Health, and Cumulated Index to Nurs-
ing and Allied Health Literature (CINAHL), from the 
last date of publications reviewed in the 2015 systematic 
review [31] until May 10th, 2022, and repeated on July 
9th, 2023 and again on January 10th, 2024.

In consultation with a medical librarian and with guid-
ance from the 2015 systematic review conducted by the 
research team, one of the authors (UN) developed dif-
ferent search strategies for each database to harmonize 
the unique indexing terms and functions across the data-
bases. The expanded search strategy used terms related 
to sustainability, health interventions, and Africa. The 
search was limited to publications written in English, 
and we did not include grey literature. In addition, a key-
word search of Google Scholar and the review of bibliog-
raphies of all selected articles and relevant reviews were 
performed to ensure literature search saturation.

Study screening and selection
All studies identified were exported to EndNote software 
with duplicate removal on import. Three authors (PM, 
UN, AR) independently screened the retrieved article 
titles and abstracts according to the inclusion and exclu-
sion criteria. Articles deemed eligible following title and 
abstract were included for the full-text review using the 
inclusion and exclusion criteria. One of the  reviewer 
(UN) resolved disagreements through discussions with 
the other reviewers until a consensus was reached.

Data extraction
Three authors (PM, UN, AR) independently extracted 
data using a piloted data extraction form (See Supple-
mentary File 2). The extracted data included descriptive 
information about the article, including the first author’s 
name and year of publication, country of study, study 
setting, study design and methods, participants’ charac-
teristics (age, sample size), guiding theory/framework, 
intervention description, study timeline, the definition 
of sustainability, the unit of analysis, and study findings 
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(barriers and facilitators to sustainability, and determi-
nants of sustainability). Discrepancies and ambiguities 
with data extraction were resolved through discussion 
and consultation with another member of the review 
team (CO).

Synthesis
The synthesis of the data extracted from the publications 
occurred using descriptive summaries and inductive nar-
rative analysis. Descriptive statistics (frequencies and 
percentages) were used to summarize key study charac-
teristics. In addition, we descriptively summarized key 
study characteristics, such as area of study, reporting of 
implementation outcomes, definition, and measures of 
sustainability.

We used an inductive narrative synthesis approach to 
summarize textual data extracted from the study. This 
narrative synthesis comprised: (i) developing a prelimi-
nary synthesis using tabulation, translating data through 
thematic analysis of data, and vote counting of emergent 
themes; (ii) exploring relationships within and between 
studies; and (iii) assessing the robustness of the synthesis 
[37]. Through the narrative synthesis process, we iden-
tified recurrent themes, and articles were categorized 
based on similarities and differences in settings, par-
ticipants, public health outcomes, and study findings. 
In addition, we identified the most relevant barriers and 
facilitators to sustainability in African countries through 
inductive thematic analysis to reflect emerging themes 
from the manuscripts. These features were grouped into 
themes that captured patterns of barriers, facilitators, 
and determinants of sustainability in Africa. Also, sus-
tainability strategies used in the studies were identified 
guided by the Expert Recommendations for Implement-
ing Change (ERIC) strategies [38, 39] and the modified 
ERIC for sustainment [40].

Quality assessment
Two authors (UN, CO) appraised the quality of all 
retained studies independently using Hawker’s Quality 
Assessment Checklist [41]. Details are provided in Sup-
plementary File 3. No study was excluded even after qual-
ity appraisal, irrespective of its methodological quality, to 
increase the comprehensiveness of the systematic review 
by allowing the consolidation of all available evidence.

Results
Study selection
The database search yielded 1501 publications. Of these 
records, 776 were excluded for being duplicates. The 
titles and abstracts of the remaining 725 articles were 
screened for potential inclusion. After that, 658 were 
excluded, and the full text of 67 articles were reviewed. 

We finally selected 30 studies that met our inclusion 
criteria; 37 were excluded. Four additional studies were 
identified from the updated database search, resulting in 
34 studies representing 22 unique sustainability interven-
tions included in this review. Figure 1 shows the selection 
process. Included studies were published between 2016 
and 2023, with the highest in 2021 (n = 8) and the lowest 
in 2016 and 2023 (n = 1). See Fig. 2.

Quality assessment
Quality assessment of the studies using Hawker’s Qual-
ity Assessment Checklist. All the included studies were 
classified as medium or high quality, with quality scores 
ranging from 27 to 32. Only two studies were ranked 
medium [42, 43], and the remaining were ranked high 
[39, 44–63]. The medium-rated studies provided limited 
details on sampling, analysis, and recruitment strategies.

Study characteristics
Table  1 provides details on the description of the inter-
ventions included in the review.

Area of study
The review covers 22 interventions across 12 countries in 
Africa, representing Eastern Africa 8 (40%) [42, 44–49, 
65], Western Africa 7 (35%), [43, 50, 52, 58, 59, 61, 73], 
and Southern Africa 5 (25%) [51, 53, 55, 57, 63]. Two 
multi-country interventions were excluded from the 
regional count but included in the total, resulting in 12 
countries, Nigeria (6), Uganda (4), and Malawi (4) being 
the most represented.

Study settings
Interventions were implemented in diverse settings: 50% 
(n = 22) interventions in health-facilities [42, 46, 48, 49, 
51–53, 56, 59, 61, 67], 32% (n = 6) [43, 45, 54, 55, 57, 58] 
interventions in community settings, one intervention 
each in a school (4%) [44], and one at participants’ homes 
(4%) [63]. Three interventions were implemented in both 
community and health facility settings [47, 65, 74].

Health outcomes reported
Similar to the 2015 review, the health outcomes reported 
remain diverse [31]. Of the 22 interventions included in 
the review, 32% (n = 7) focused on communicable dis-
eases, primarily HIV [44, 48, 49, 53, 54, 56, 63]. Mater-
nal and child health-related outcomes represented 28% 
(n = 6) of the interventions [42, 43, 47, 55, 59, 61], fol-
lowed by under-five mortality (n = 4) [46, 50, 51, 58], 
reproductive health among women 9% (n = 2),  [45, 74], 
and adolescent sexual and reproductive health 5% (n = 1) 
[57]. One intervention focused on non-communicable 
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disease control-hypertension control 5% (n = 1) [52], and 
health system improvement 5% (n = 1) [65].

Theory or framework used
The sustainability of eleven of the included interven-
tions (50%, 11/22) [46, 48, 49, 51, 55, 56, 58, 59, 61, 65, 
74] were explicitly assessed using some form of guid-
ing framework or theory. A variety of sustainability and 
implementation science models/theories and other 
frameworks were used. The most common framework 

utilized was the Shediac-Rizkallah and Bone sustainabil-
ity framework  [12], used in three studies. Other frame-
works used in the sustainability assessment were the 
comprehensive conceptual sustainability from Iwelunmor 
et al. [31] (n = 1), capability, opportunity or motivational 
components model (COM-Model) [69] (n = 1), Health sys-
tem building blocks [72] (n = 1), the Reach, Effectiveness, 
Adoption, Implementation, and Maintenance Framework 
(RE-AIM) (n = 1) [71], and Scheirer and Dearing’s frame-
work for the sustainability of public health programs 

Fig. 1  Flow chart of studies included in the review
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(n = 1) [66]. Three studies [46, 56, 61] developed a sus-
tainability framework based on a combination of multiple 
empirical evidence or existing frameworks.

Types of methods used
The most common method for assessing sustainabil-
ity was mixed methods (n = 11), followed by qualitative 
(n = 10) and quantitative (n = 1). Mixed methods included 
concept-mapping and combining surveys, database 
reviews, audits, interviews, and focus groups. Interviews 
were the primary data collection method for qualitative 
studies.

Sustainability‑related results
Timeframe of sustainability assessment
The majority of the studies, 86% (n = 19) [42–45, 47–49, 
51–55, 57–59, 61, 63, 67, 73] provided an exact timeframe 
between the implementation period and sustainability 
assessment, while the remaining 14% (n = 3) [46, 56, 65] 
did not explicitly provide a timeline for the sustainabil-
ity evaluation in relation to the intervention implemen-
tation. For two of these studies [46, 65] with an unclear 
timeframe for sustainability evaluation, it can be inferred 
from the study discussion that the evaluation occurred at 
the end of the implementation period. The other study 
[56] provided a date for assessment but no details on the 
implementation period. This study is ongoing, suggesting 
a potential medium-term evaluation of sustainability.

Among the 19 studies with reported timing, 12 con-
ducted sustainability assessments at a single time point 
[42–45, 47, 49, 51–55, 57–59, 61, 63, 67, 68, 73], rang-
ing from 1  month to 6  years post-implementation. The 
median timeframe was 1.75  years post-implementa-
tion. Seven studies [42, 43, 48, 55, 61, 63, 73] evaluated 

sustainability at multiple time points, typically at base-
line, mid-implementation, and post-implementation.

Sustainability strategies
Twelve of the 22 included interventions (55%) explicitly 
stated the sustainability strategies they employed to sus-
tain the intervention activities or health impact. Across 
these twelve studies, eight unique sustainability strate-
gies were utilized. Six of these strategies align with the 
existing ERIC strategies [38, 39] and the modified ERIC 
for sustainment [40]. These included i) multi-sectorial 
partnership and developing stakeholder relationships, ii) 
tailoring strategies to enhance program fit and integra-
tion, iii) active stakeholder engagement and collabora-
tion, iv) capacity building through training, v) accessing 
new funding, and vi) adaptation. Two additional themes 
not captured by ERIC or the modified ERIC emerged: i) 
co-creation of intervention and implementation strate-
gies and ii) infrastructural support. These strategies are 
shown in Fig. 3.

Sustainability definition and outcomes reported

Definitions  While all the studies in this review focused 
on some aspects of sustainability, only 55% (n = 12) of the 
interventions clearly defined sustainability [44, 46–48, 51, 
53, 55, 56, 61, 65, 73, 75]. Among the studies with clear 
descriptions of sustainability, seven studies [44, 47, 49, 51, 
55, 56, 65] based their definitions on previous literature. 
Specifically, definitions from Shediac-Rizkallah and Bone 
[12], Lapelle et  al. [77], Moore et  al. [1], Stirman et  al. 
[17], and the World Health Organization were cited. The 
definition by Shediac-Rizkallah and Bone [12, 65] was 
the most frequently cited work, with three studies [47] 
using their definition verbatim. In addition, the definition 

Fig. 2  Report on the frequency of publications by year. Note: This is based on articles included in the study (N = 34). Some interventions were 
represented by more than one study
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by Stirman et  al. [17] was cited by two studies [49, 55]. 
The remaining five studies [46, 48, 53, 61, 73] described 
sustainability based on a combination of established defi-
nitions or developed their own definitions for sustain-
ability. Collectively, all the studies assessed sustainability, 
and various terms were used to describe it. This includes 
terms like “sustainability”, “sustainment”, “maintenance”, 
“institutionalization”, “longevity”, and “continuation.”

Sustainability outcomes  Most studies 55% (n = 12) [44, 
47, 49, 51, 52, 54, 58, 59, 61, 63, 65, 74] reported sustain-
ability outcomes related to the continuation of program 
activities or components of the interventions beyond 
the study implementation period or funding period. 
Other outcomes included maintenance or improvement 
of health benefits to intended recipients 3% (n = 6) [42, 
46, 48, 53, 56, 74], fostering community ownership 18% 
(n = 4) [42, 55, 57, 61], maintenance and upkeep of equip-
ment 5% (n = 1) [50], and 5% (n = 1) scale-up of the inter-
vention activities through replication and dissemination 
[45].

Despite all studies assessing sustainability outcomes, 
only eight (36%) [42, 43, 45, 47, 48, 53, 57, 65] explicitly 
stated the sustainment activities in full or in part beyond 
the implementation or funding period. In four inter-
ventions, sustainment was reported as the continuation 
of intervention activities or components. Examples of 
EBI activities or components of interventions sustained 

include retention and continued engagement of 80% of 
volunteer community health workers [47], continued use 
of and scale-up of intervention beyond the study area 
[45], keeping poultry farms functional  to promote child 
nutrition [43], and continued leadership training in 85% 
of health facilities to promote healthcare delivery [65].

Other sustainability indicators included long-term 
health benefits and intervention integration. For instance, 
one study reported varying levels of patient retention in 
HIV care facilities post-PEPFAR program [53]. Addition-
ally, the maternal and child mortality program in Tan-
zania was fully transitioned to the government [42], and 
village health workers in Nigeria were incorporated into 
a broader community health program [61]. In Malawi, 
community ownership led to the continued use of the 
community scorecard from the Maternal Health Alliance 
Project [57].

Thematic synthesis of facilitators and barriers 
to sustainability
Figure  4 shows the thematic categories of barriers and 
facilitators identified across the studies included in the 
review.

Facilitators of sustainability
The studies identified several key facilitators for the sus-
tainability of health interventions, which can be grouped 
into five main themes:

Fig. 3  A pictorial representation of the sustainability strategies identified in the review
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Health system involvement: The active involvement 
and commitment of the health system and health-
care providers were identified as crucial factors for 
ensuring the sustainability of health interventions in 
six studies [46, 47, 53, 54, 57, 65]. The support of the 
leadership within the health system was important 
in fostering interventions’ institutionalization [65]. 
Notably, broader health system leadership’s financial 
and political commitment was highlighted as critical 
in achieving sustainability.
Community support and engagement: Sixteen stud-
ies explicitly reported that active community engage-
ment enabled the adoption and sustaining of the 
intervention components and fostered a sense of 
ownership among the end-users and/or recipient 
communities [42, 44, 46, 47, 49–51, 53–55, 58, 59, 
61, 63, 65, 70]. These studies highlighted the impor-
tance of active community engagement in the plan-
ning and implementation of intervention/program 
activities [46, 47, 51, 54, 55, 65]. For example, one 
of the studies highlighted that people and relation-
ships were crucial for intervention implementation 

success [53]. These factors were nurtured through 
community engagement, long-standing partnerships, 
presence, and honing interventions to leverage the 
values and needs of the community [53]. In addition, 
Fontanet et al. [55] emphasized the centrality of com-
munity members in implementing a maternal health 
intervention. They noted that the community’s active 
participation, including financial contributions and 
involvement in building maternal waiting homes, 
increased community ownership and communal 
responsibility. This level of engagement contributed 
to the intervention’s success and long-term sustain-
ability.
Multisectoral partnerships: Five interventions 
emphasized the importance of coordinated actions 
across multiple sectors (i.e., government, private, 
non-profit, and community) to address public health 
issues effectively and sustain intervention activi-
ties [42, 49, 51, 54, 65]. Public health interventions 
are inherently multi-sectorial and do not occur in 
vacuums. Notably, to enhance funding for imple-
mentation, some studies suggested investments from 

Fig. 4  Facilitators for and barriers to sustainability
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grants, health systems, and private and not-for-profit 
sectors. In addition, the Multisectoral partnership 
provides learning opportunities and enhances strat-
egies for EBI implementation and sustainability. For 
instance, in an intervention in Malawi focused on 
addressing under-5 mortality, Dharmayat et  al. [51] 
highlighted that the involvement of the Ministry of 
Health and interventional organizations provided an 
opportunity to leverage the strengths and expertise 
of these entities. In the long-term, this synergistic 
partnership was essential in integrating the interven-
tion into the health system and for sustainment.
Program/Intervention fit and integration: Eleven 
interventions highlighted the significance of inter-
vention alignment with local resources, policies, cul-
ture, and strategic plans for sustainability or in plan-
ning for the sustainability of their interventions [44, 
45, 49–52, 54, 56, 61, 64, 74]. Embedding interven-
tions into existing healthcare systems or community 
programs or priorities allowed for the continuation 
of the intervention even when the specific project 
funding ended. Intervention fit involved using equip-
ment that are efficient within the local context and 
can be easily repaired by individuals in the setting 
[50], using contextually appropriate intervention cur-
riculum or activities [45, 54], ensuring that interven-
tions fit within existing structures and routines in the 
context (i.e., clinics, education system, community 
settings, etc.), [44, 49, 51, 56, 61] and adaptability to 
enhance its alignment with the local context [56, 61].
Capacity building: Nine studies identified local 
implementers’ capacity building and training as 
essential facilitators of sustainability [47–52, 54, 56, 
74]. These studies stressed the value of providing 
stakeholders and local implementers with the neces-
sary skills, knowledge, and resources to implement 
the EBIs effectively. This involved equipping key 
stakeholders and local implementers to implement 
the interventions and train other individuals, creat-
ing a cascading effect of knowledge dissemination 
and skill development. Building local capacity fosters 
a sense of ownership and fosters continuity of inter-
vention.

Barriers to sustainability
The studies also outlined several barriers to sustainability, 
categorized into four main themes:

Funding challenges:  Thirteen studies identified lim-
ited funding and resource constraints as major bar-
riers to the sustainability of health interventions [44, 
47, 51, 52, 54–57, 59, 61, 65, 67, 68, 74, 76]. Insuffi-

cient funds and essential resources, such as equip-
ment, screening materials, and medications, posed 
significant challenges in implementing and main-
taining interventions effectively [47–49, 52, 55, 57, 
74]. Particularly, interventions heavily reliant on 
external funding, such as grants, and not integrated 
within existing resources faced difficulties sustain-
ing their continuity once the external funding ended. 
This often resulted in the inability to retain project 
staff, purchase project materials, which affected the 
program’s overall functioning [49, 52]. Additionally, 
inadequate financial support from government and 
health authorities further disrupted the continuity of 
health programs.
Health system and human resources constraints: Six 
studies identified health system-level barriers, which 
included material and human resource constraints 
[52, 61, 63, 65, 68, 76]. Inadequate availability of sup-
plies and medications in some of the health facilities 
where interventions were implemented were iden-
tified as challenging to the program’s long-term 
sustainability. Some health facilities were already 
overstretched, partly attributed to limited-service 
equipment and staff shortages. For instance, Katu-
ramu et  al. [48],  68] noted stockouts of materials 
required for rapid CD4 testing, which negatively 
impacted the sustainability of an ART management 
program. In addition, six studies reported the short-
age of health professionals at health facilities, con-
straining intervention implementation and long-term 
sustainability [52, 61, 63, 65, 68, 76]. In some of the 
interventions, the implementation of the interven-
tion was a burden to the already overworked staff 
and health providers, who received little to no addi-
tional remuneration for the extra tasks [76]. To miti-
gate the challenge of understaffing in some health 
facilities, some interventions hired additional staff 
during the funded period to support implementa-
tion. However, retaining these staff members became 
problematic once the funding period concluded. 
Consequently, this led to a loss of trained personnel 
and institutional knowledge, and the affected staff 
also experienced a loss of income post-intervention 
period. This challenge was further exacerbated by the 
COVID-19 pandemic, which disrupted the health 
system entirely.
Technical and capacity-building limitations: The 
complexity of some technologies and lack of proper 
training and support posed barriers to sustainability. 
This barrier was documented in four studies [51, 64, 
68, 73]. While technology may offer innovative solu-
tions, in some studies, the lack of experience and 
familiarity with the tools hampered sustainability 
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over time [51]. In some cases, due to poor capacity-
building, the internal implementers and/or end-users 
could not address technical issues with technology 
or interventions at the end of the funding period or 
after the external implementers leave [56]. In addi-
tion, inadequate training and poor technical support 
left the staff with a limited understanding of the pro-
gram, which hindered their ability to coordinate or 
implement the program beyond the involvement of 
the external implementers [44].
Poor intervention fit within the local context: The lack 
of proper intervention fit within the local context 
poses a significant challenge to their effectiveness 
and long-term sustainability. It was highlighted in 
seven studies as a salient barrier to sustainability [44, 
45, 51, 52, 56, 59, 65]. When EBIs do not align with 
the priorities, cultural norms, or existing resources 
and infrastructure of the target community or 
organization, they are at risk of not being sustained. 
For instance, interventions that demand extensive 
resources and infrastructure may not be feasible 
to continue beyond the study or funding period. In 
addition, inadequate engagement of all communities 
of interest, including end-users, organizational lead-
ers, government leaders, etc., in intervention plan-
ning and implementation particularly contributed to 
poor intervention misalignment, ultimately limiting 
sustainability [44, 65].

Discussion
Some advancements in the assessment of sustainability, 
but gaps in knowledge from prior reviews persist
We conducted a systematic review of the sustainabil-
ity of public health interventions in African countries to 
update an earlier review published in 2015 by Iwelunmor 
et  al. [31]. That review reported 41 studies on sustain-
ability covering a span of 19  years from 1996 to 2015. 
This review sought to expand knowledge on the state of 
sustainability research in the African region, the pro-
gress made, and recommendations for future research 
explorations. This updated review includes 22 unique 
interventions published from 2015 to 2023, indicating 
continuing interest in documenting the sustainability 
of EBIs in Africa. However, several limitations identi-
fied in the previous review remain. For example, explicit 
reporting of a sustainability framework in the planning 
or measuring sustainability remains minimal, with only 
50% of the studies published since 2015 reporting the 
use of a sustainability framework compared to 56% in 
the previous review led by Iwelunmor et  al. [31]. Simi-
larly, 52% of the interventions in this review, compared 
to 51.2% (very close proportions) in the 2015 review, pro-
vided a clear definition of sustainability. This may reflect 

the conceptual and methodological limitations that exist 
in framing and measuring sustainability, as documented 
in other reviews [9, 78]. Nonetheless, this updated review 
adds valuable insights to the existing literature on the 
sustainability of public health interventions in African 
countries and suggests progress, with the increasing 
attention and efforts devoted to understanding and docu-
menting the long-term impact and effectiveness of inter-
ventions in this region.

The primacy of key people and partnerships
One of the prominent facilitators identified in the synthe-
sis is the active involvement of health systems, healthcare 
providers, and communities. Community engagement 
and partnership are important, consistent with other 
studies suggesting that it is critical to understand the 
link between the proposed intervention/program and 
the intended audience’s strategic priorities, needs, and 
resources [31, 79, 80]. The value of person-centered and 
community-focused approaches to foster active com-
munity engagement was considered integral. The impor-
tance of centering the end-users and communities in 
intervention development and implementation is not 
new, but the challenge lies in ways to execute this that 
are long-lasting and beneficial to the communities. More 
broadly, engagement approaches that involve co-creation 
[81] and acknowledging the strengths and uniqueness of 
people within the context can help to maximize the fit of 
interventions and higher potential for sustainability [82, 
83]. For instance, how participatory approaches such as 
human-centered design [84, 85] and crowdsourcing [86] 
fit into implementation science and how they can guide 
active community engagement can be explored to foster 
and continue active community engagement, an impor-
tant facilitator of sustainability [87].

Building/supporting capacity
This review also highlights the need to build capac-
ity and train local implementers and community mem-
bers to facilitate sustainability. This is consistent with 
findings from other reviews [13] and fields of work that 
herald capacity building and training as critical for sus-
tainability [3, 88, 89]. This will involve reconfiguring EBIs 
implemented in African countries to include a train-
ing component to strengthen the in-house workforce. 
Capacity building, however, should also involve ‘capac-
ity listening’ so that the community is engaged in ways 
that make the planning more iterative and more respon-
sive to needs. Done in a culturally responsive manner, 
capacity-building ensures that communities and in-house 
implementers have the skills, resources, and confidence 
to continue implementing the intervention or program in 
the long-run [90]. Intervention sustainability may often 
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be hinged on internal skills for intervention implementa-
tion or ensuring that equipment can be used. Therefore, 
capacity-building that leverages existing strengths and 
resources while building skills and resources that can last 
should be at the forefront of planning for programs to 
last.

Integrating planning
Since the prior review, more attention has been focused 
on addressing the issue of why planning matters for sus-
tainability. Even when addressed fully, one of the limi-
tations we observed is that attention to sustainability 
remains focused on the end of the project rather than 
at the beginning and throughout the project’s lifecycle. 
On an encouraging note, recent research focusing on 
how researchers conceptualize sustainability has started 
to note that the mechanisms guiding sustainability can-
not simply be ascribed to the end of a project, as plan-
ning from the beginning and throughout the lifecycle of 
a project matters [91–93]. Decisions about sustainability 
are not static but dynamic and iterative and include how 
interventionists learn, adapt, and nurture the core values 
of their projects over time. The sustainability of interven-
tions in the region can be improved by using a frame-
work that guides how People Learn, Adapt, and Nurture 

(PLAN) the core values of an intervention by Iwelunmor 
and colleagues [14]. PLAN, developed in the context of 
over six years of ongoing research in Nigeria, argues for 
the need to plan and develop more practical and realistic 
strategies that foster sustainability and equity (See Fig. 5).

Our findings illustrate how the process of planning for 
sustainability throughout the lifecycle of an interven-
tion should take into consideration the people that mat-
ter. That engagement begins with learning throughout 
the implementation process, the adaptations or changes 
made along the way, and the key elements they choose 
to nurture and sustain. PLAN’s key components, along-
side attention to the interactions between interventions/
innovations, practice settings, intervention fit, and the 
broader ecological contexts in which implementation 
occurs, may move the field forward [79].

The role of context and new areas for research
Intervention sustainability is influenced by various cul-
tural, social, economic, and political factors, which vary 
by context. The activities involved in planning for sus-
tainability are also diverse, shaped by both internal and 
external processes unique to each setting. This highlights 
the need to explore how sustainability can be fostered 
amidst these complex interplay of factors [94]. A systems 

Fig. 5  PLAN (People, Learning, Adaptation, and Nurturing) as determinants of sustainability, from Iwelunmor et al. [14]
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approach could provide a holistic understanding of the 
interconnections within these complex systems, offering 
insights into how sustainability can be better planned and 
achieved [95]. Understanding the relationship between 
the potential determinants of sustainability and how it 
changes over time may require understanding the mech-
anisms of sustainability. As we map the mechanisms for 
implementation [96, 97], it may be critical to map the 
mechanisms for sustainability and how varying contexts 
impact it [98]. This would include identifying the core 
determinants, including the barriers and facilitators, the 
mediators and moderators of sustainability, which may 
comprise multiple factors in the context [98, 99]. A sys-
tems approach to sustainability may help us further dis-
till sustainability levels, as one size does not fit all, and 
to account for the complex and dynamic systems where 
interventions are implemented and need to be sustained. 
Future studies can focus on developing a framework to 
identify “if ” and “how” to sustain interventions.

In addition, the lack of consistency in measuring sus-
tainability across the studies reviewed underscores the 
need for valid, reliable, and context-relevant measures 
that tap into crucial factors that influence sustainability in 
the region [100]. Although most of the studies used qual-
itative methods, none of the quantitative studies included 
validated measures for sustainability. While qualitative 
reports on sustainability are invaluable, validated scales 
in quantitative interventions are likely to offer an assess-
ment of sustainability across contexts and common 
assessment factors that may need to be strengthened to 
plan for sustainability. Moreover, important sustainabil-
ity tools such as the Program Sustainability Assessment 
Tool (PSAT) [101] and Clinical Sustainability Assessment 
Tool (CSAT) [102], which have high psychometric prop-
erties, exist but were conceived and validated outside of 
the African region. Therefore, there is a need for tools 
that account for the unique implementation context that 
is shared in African countries. This involves developing 
new contextually relevant tools or adapting existing tools 
to the African context.

Implications
This review presents directions for maximizing public 
health outcomes by highlighting factors that influence 
the sustainability of interventions in African countries. 
For EBIs to be sustainable, it is critical to involve key 
communities of interest, such as policymakers, the gov-
ernment, and the end-users, to provide technical and 
financial support to implement and sustain these inter-
ventions. Hence, the funders of projects need to account 
for the time and resources required to build authentic 
partnerships and collaborations with the long-term goal 
of fostering sustainability [103]. Funders should also 

build in resources and recommendations for investing in 
capacity building and support for local staff and commu-
nity members.

Although more studies examine intervention sustain-
ability, consistent, region-specific metrics are lacking. 
Researchers should develop contextually relevant, stand-
ardized measures incorporating community engagement, 
capacity building, policy support, and equity considera-
tions to address health disparities [104]. Future research 
should focus on creating application-oriented sustaina-
bility frameworks to strengthen planning for sustainabil-
ity from the onset, which centers on the unique context, 
nurtures the assets within these contexts, and improves 
the reporting of sustainability planning and outcomes.

In addition, this review shows increasing numbers of 
studies reporting on “how” interventions are being sus-
tained; however, consistent with the other literature, a 
consistent metric for sustainability specific to the region 
is still lacking. There were inconsistencies in terms of 
operationally defining and measuring sustainability. 
Researchers should strive to develop contextually rel-
evant and standardized metrics for measuring sustain-
ability outcomes. This will involve a holistic approach 
beyond simply measuring continued implementation but 
also considering factors such as community engagement, 
capacity building, policy support, and long-term health 
impact. Similarly, the current sustainability assessments 
do not consider equity as a praxis; an equity-focused 
lens will allow for deliberate considerations and planning 
for sustainability in resource-limited settings. Adopt-
ing an equity-focused lens in planning for sustainability 
is critical to addressing health disparities [104]. With 
this recommendation, the authors also acknowledge that 
one size does not fit all; in some situations, a predefined 
metric may not be appropriate but can provide a guiding 
frame for other measures and indicators that may work 
better. Alongside this, there is a need to crystallize how 
to evaluate sustainability. Future research can explore 
how sustainability is measured in the region and the use 
of an application-oriented sustainability framework to 
strengthen planning for sustainability from the onset, 
which centers the unique context and nurtures the assets 
within these contexts. Similarly, better reporting of activ-
ities involved in planning for and actual sustainability is 
recommended.

Further, limited funding is continually cited as a bar-
rier to sustainability and now requires action beyond the 
typical forms of funding. Innovative strategies to gener-
ate continued funding for research beyond the lifecycle of 
grants should be considered. Strategies such as including 
economic strengthening as part of the intervention, uti-
lizing crowdfunding strategies [105, 106], and integrat-
ing intervention within corporate social responsibility 
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(CSRs) of private sectors [107] could be increasingly 
explored from the onset of program implementation to 
sustain implementation beyond the dedicated funded 
period.

Study strengths and limitations
Our study has some strengths. First, this study contrib-
utes to the growing body of knowledge on sustainability 
that public health stakeholders in African countries can 
utilize. This includes program implementers, policymak-
ers, funders, and researchers, providing them with valu-
able insights and strategies for effectively implementing 
evidence-based interventions. Second, our search strat-
egy and review process were comprehensive and rigor-
ous, following the PRISMA checklist with PROSPERO 
protocol registration [33]. For example, we conducted a 
thorough reference list search of all published articles, 
including relevant systematic reviews on sustainabil-
ity, to ensure we captured any studies that might have 
been missed in the initial database search. In addition, 
to enhance the reliability of our findings, each included 
study underwent data abstraction review by more than 
one author.

The strengths of the review notwithstanding, the find-
ings of this study should be interpreted considering 
some limitations. Despite our efforts to conduct a thor-
ough search of the literature, like any systematic review, 
it is possible that some relevant articles were not cap-
tured in our review. We acknowledge the potential for 
missing pertinent information. However, the presence 
of a substantial number of duplicated studies obtained 
in the search provides a degree of confidence that the 
main papers indexed have been included in the review. 
We were further able to synthesize the findings from 
the included studies, offering an overview of the existing 
sustainability landscape. Furthermore, the review of the 
studies was limited to the information published in the 
literature. We did not include gray literature or reports 
there; it is possible that we missed findings from non-
peer-reviewed publications, which could have offered 
more comprehensive documentation of additional 
aspects of sustainability.

Conclusions
This review highlights progress in documenting the 
sustainability of public health interventions in Africa. 
Key factors for sustaining these interventions include 
meaningful community engagement, early stakeholder 
planning, and multisectoral collaboration. Financing 
remains a significant challenge, suggesting the need for 
innovative funding mechanisms, such as crowdfunding 
and leveraging private sector resources. The review also 

stresses the importance of people, learning, adapta-
tion, and nurturers (PLAN) in promoting sustainability. 
While this review advocates for long-term sustain-
ability, it acknowledges that some interventions, like 
those for pandemics (e.g., Ebola, COVID-19), may be 
time-bound, given the urgency of actions necessary for 
containment.
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