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Abstract 

Background 

Across low- and middle-income countries (LMICs), formal health systems and the indigenous 

health knowledge systems embedded in their communities have, with few exceptions, operated in 

structural isolation from each other. This separation is neither inevitable nor benign: it generates 

measurable deficits in health-seeking behaviour, treatment adherence, and community trust that 

fall disproportionately on populations whose first and most consistent contact with healthcare is 

through traditional practitioners, faith healers, and community elders rather than biomedical 

facilities. The Integrated Community Health Systems (ICHS) framework was developed to address 

this structural gap through a six-pillar policy architecture that treats indigenous health knowledge 

as a legitimate, documentable, and formally integrable component of health system design. This 

scoping review establishes the evidentiary foundation for that framework. 

Methods 

We conducted a scoping review following the Joanna Briggs Institute (JBI) methodology and 

reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses Extension for Scoping Reviews (PRISMA-ScR). We searched seven academic 

databases, PubMed/MEDLINE, CINAHL, Embase, Global Health, Web of Science, African 

Journals Online (AJOL), and the Cochrane Library, alongside targeted grey literature repositories, 

covering literature published between January 2000 and October 2026. Dual independent 

screening was conducted by five reviewers across title/abstract and full-text stages, with a sixth 

reviewer adjudicating conflicts. 

Results 

Of 8,151 records retrieved and 180 duplicates removed, 7,971 records were screened at title and 

abstract stage. Two hundred and thirty-four advanced to full-text review, of which 61 studies met 

eligibility criteria for inclusion. The evidence base spanned 25 countries across Sub-Saharan 

Africa, South Asia, Southeast Asia, Latin America, and the Pacific. Four thematic clusters 

emerged: (1) policy and regulatory frameworks governing traditional medicine recognition; (2) 

collaboration models between traditional practitioners and biomedical providers; (3) community 

health worker roles as knowledge bridges; and (4) integration-associated health system outcomes. 

Documented effects on child mortality and maternal health remained the least reported category 



across included studies, confirming a critical measurement gap the ICHS framework is positioned 

to address. 

Conclusions 

The evidence base on indigenous health knowledge integration in LMICs is growing but remains 

structurally incomplete, characterized by strong documentation of integration barriers and 

mechanisms alongside a conspicuous absence of rigorous outcome data. Formal health systems 

across LMICs consistently underperform in communities where indigenous knowledge is most 

entrenched, and the reviewed evidence identifies this not as a cultural variable but as a health 

system design failure. The ICHS framework operationalises six evidence-informed pillars through 

which ministries of health can move from stated policy commitment to functional integration. 

 

Keywords: indigenous health knowledge; traditional medicine; health system integration; low- 
and middle-income countries; community health workers; scoping review; ICHS framework; 
health equity; Sub-Saharan Africa; primary health care 



Introduction 

In most rural communities across Sub-Saharan Africa, South Asia, and Latin America, the 

decision about where to seek care when a child develops a fever, when labour begins, or when a 

chronic pain fails to resolve is not made by consulting a health facility directory [13,14]. It is made 

within a web of knowledge that is older, more geographically proximate, and frequently more 

culturally legible than anything the formal health system offers [15]. Traditional healers, herbalists, 

traditional birth attendants, and community elders constitute the effective first tier of healthcare 

for a substantial share of the world's population, a share that is disproportionately concentrated in 

the communities that LMIC health systems have consistently struggled to reach [3,16]. The World 

Health Organization estimates that up to 80% of people in developing countries rely on traditional 

medicine for their primary healthcare needs, a figure consistent with country-level data from 

Ghana, Nigeria, South Africa, Kenya, India, and Indonesia [1,17]. 

This is not, as it is sometimes framed, a transitional problem awaiting resolution through 

expanded biomedical coverage [18,19]. It is a structural feature of pluralistic health systems, and 

its consequences for health outcomes are measurable and documented [20]. Studies conducted 

across Sub-Saharan Africa have repeatedly demonstrated that health-seeking behaviour, treatment 

adherence, and the uptake of preventive services are shaped not only by physical and financial 

access to formal care, but by the degree to which that care is perceived as culturally legitimate, as 

something that understands, rather than dismisses, what communities know about their own health 

[21,22,23]. Where formal health systems communicate, through their clinical architecture and 

professional culture, that indigenous health knowledge is superstition or obstruction rather than 

accumulated empirical understanding, communities respond with delayed care-seeking, 

concurrent and undisclosed use of traditional remedies, low immunization uptake, and the 

avoidance of institutional delivery [24,25,26], patterns whose downstream consequences are 

concentrated in child and maternal mortality outcomes that remain among the most persistent 

sources of health inequity globally [27,28]. 

The policy and structural response to this reality across LMIC health systems has been 

characterized by one of three inadequate postures: outright dismissal of traditional medicine as a 

pre-modern obstacle to biomedical progress; permissive tolerance in which traditional medicine is 

neither regulated nor integrated; or superficial recognition in which legal frameworks acknowledge 



traditional practitioners without providing the institutional architecture for meaningful 

collaboration [29,30]. None of these postures resolves the structural disconnect between 

communities and the health systems nominally designed to serve them, and none produces the 

improvement in community trust and health-seeking behaviour that integration proponents have 

long argued is possible [31,32]. The Alma-Ata Declaration of 1978 and its successor, the Astana 

Declaration of 2018, each called explicitly for the integration of traditional medicine into primary 

health care systems as a precondition for universal health coverage [33,34]; yet more than four 

decades after Alma-Ata, that integration remains aspirational rather than operational in the 

majority of LMICs. 

The Integrated Community Health Systems (ICHS) framework was developed in direct 

response to this persistent and consequential failure. ICHS does not propose a nostalgic return to 

pre-biomedical healing systems, nor does it dismiss the substantive achievements of evidence-

based medicine [35]. It proposes, instead, that the persistent under-performance of formal health 

systems in communities where indigenous knowledge is most deeply embedded is a failure of 

health system design, specifically, the design failure of treating cultural legitimacy as a 

communications problem rather than as a structural determinant of health system performance 

[36,37]. The framework operationalises this argument through six pillars: (1) formal 

documentation of community health knowledge; (2) community health worker training that 

bridges biomedical and indigenous knowledge systems; (3) policy recognition of indigenous health 

practitioners; (4) community consent and knowledge governance mechanisms; (5) tools for 

knowledge preservation and accessible dissemination; and (6) outcome monitoring systems 

capable of capturing integration effects on child and maternal health outcomes. 

For ICHS to function as a credible policy instrument, one that ministries of health, county 

health departments, and international health governance bodies can engage with seriously, it must 

be grounded in a rigorous synthesis of what the existing evidence actually demonstrates about 

indigenous health knowledge integration in LMICs [38,39]. That is the purpose of this scoping 

review. We map the breadth and character of the evidence base, identify what is documented and 

what remains contested, and use those findings to validate, challenge, and refine the ICHS 

framework against the weight of the available evidence. The review does not seek to answer a 



single causal question; it seeks to establish the evidentiary landscape within which the ICHS 

framework makes its argument and from which that argument must be defended [40]. 

The review protocol was pre-registered on the Open Science Framework (OSF) prior to the 

commencement of any database searches, establishing a publicly available, date-stamped record 

of the research questions, eligibility criteria, search strategy, screening procedures, and analytical 

plan that governed the review from its inception [41]. The OSF registration is available at 

https://osf.io/bfwe8/overview. The review is reported in full accordance with the PRISMA 

Extension for Scoping Reviews (PRISMA-ScR) [6]. 



Methods 

Study design and methodological framework 

This study employed a scoping review design, selected on the grounds that the primary 

objective, mapping the breadth, character, and structural distribution of an emerging evidence base 

rather than synthesizing the effects of a discrete intervention, is precisely the purpose for which 

scoping reviews are methodologically indicated [5,42]. The review was conducted in accordance 

with the five-stage framework originally described by Arksey and O'Malley [43] and subsequently 

refined by Levac, Colquhoun, and O'Brien to incorporate iterative team consultation and more 

explicit guidance on the synthesis and knowledge translation stages [44]. All procedural decisions 

were further informed by the Joanna Briggs Institute Manual for Evidence Synthesis, which 

represents the current methodological standard for JBI-affiliated scoping reviews [5]. Reporting 

adheres in full to the PRISMA Extension for Scoping Reviews (PRISMA-ScR), the 22-item 

checklist developed by Tricco and colleagues that governs transparent and reproducible reporting 

of scoping review methodology and findings [6]. 

The review protocol was pre-registered on the Open Science Framework (OSF) prior to the 

execution of any database search, ensuring that no aspect of the analysis plan was formulated or 

revised in response to the retrieved evidence [41,45], a methodological safeguard that is 

particularly consequential when the review is being used, as here, to validate a pre-existing 

theoretical framework rather than to approach the evidence without prior structural expectations.  

Research questions 

The review was guided by one primary and four secondary research questions, framed in 

accordance with the Population, Concept, and Context (PCC) mnemonic recommended by JBI for 

scoping reviews [5,42]: 

 

1 (Primary). What evidence exists on the integration of indigenous health knowledge into 

formal health systems in low- and middle-income countries, and what effects, where 

documented, have such integration efforts produced on child mortality, maternal health 

outcomes, and disease burden? 



2. What policy mechanisms, structural arrangements, and programmatic models have been 

used to formalize the integration of indigenous health knowledge into LMIC health 

systems, and which have demonstrated contextual transferability? 

3. What facilitators and barriers to integration have been identified in the published and 

grey literature, and how do these vary by country income group, regional health system 

architecture, or community type? 

4. What roles have community health workers occupied as mediators between indigenous 

and biomedical knowledge systems in LMICs, and what training models or structural 

conditions are associated with effective knowledge bridging? 

5. Where are the critical gaps in the existing evidence base on indigenous health knowledge 

integration, and how do those gaps correspond to the six operational pillars of the ICHS 

framework? 

 

Eligibility criteria 

Eligibility criteria were operationalized using the PCC (Population, Concept, Context) 

framework, which JBI recommends as the appropriate conceptual structure for scoping reviews 

addressing complex, context-dependent phenomena [5,43]. 

Population 

Eligible studies addressed any combination of the following populations: communities in 

LMICs with particular attention to rural, indigenous, or otherwise marginalized populations; 

community health workers operating at the interface between traditional and biomedical 

knowledge systems; traditional health practitioners of any recognized cadre, including herbalists, 

traditional birth attendants, diviners, spiritual healers, and bonesetters; formal health system actors 

including clinicians, health administrators, and policymakers; and service users who engage 

concurrently or sequentially with traditional and biomedical healthcare [46,47]. 

Concept 

The central concept of interest was the integration of indigenous health knowledge into 

formal health systems, with indigenous health knowledge defined, consistent with the WHO's 



framing and the broader ethnomedicine literature [1,48], as community-held, context-specific, 

empirically derived understanding of health, illness, prevention, and healing that exists outside or 

predates formal biomedical systems and is typically transmitted through oral tradition, 

apprenticeship, or community practice rather than standardized professional training [49]. 

Integration was conceptualized broadly, encompassing formal policy recognition, collaborative 

service delivery models, training programmes incorporating indigenous knowledge, regulatory 

frameworks, and documentation or preservation initiatives, to ensure that the full institutional 

range through which integration has been attempted across LMIC settings was captured [29,50]. 

Context 

All geographic regions were eligible, with inclusion restricted to studies conducted in or 

directly applicable to low- and middle-income countries as classified by the World Bank as of June 

2026 [51]. Sub-Saharan Africa was accorded analytical priority in the synthesis given its 

prominence in the existing literature and its centrality to the policy contexts the ICHS framework 

is designed to address, though this prioritization did not constitute an exclusion criterion for studies 

from other LMIC regions [52]. 

Inclusion and exclusion criteria 

 

Criterion Specification 

Study designs All empirical designs eligible: quantitative, qualitative, mixed 
methods, systematic reviews, scoping reviews, programme 
evaluations, policy analyses, and grey literature reports. No design 
hierarchy applied, consistent with the non-hierarchical treatment of 
evidence appropriate to scoping review methodology [5,43]. 

Publication date January 2000 to October 2026. The lower boundary captures the post-
Millennium Development Goals era, during which formal health 
system expansion in LMICs accelerated most markedly and the policy 
discourse on traditional medicine integration gained international 
institutional traction through the WHO Traditional Medicine Strategy 
2002–2005 [1] and its successors [17,53]. 

Language English, or available in verified English translation. 

Outcomes Studies reporting on at least one of the following were eligible: child 
mortality (under-five, infant, or neonatal); maternal mortality or 
morbidity; disease burden metrics; health-seeking behaviour and care 
utilization patterns; treatment adherence; immunization coverage; or 



health system integration outcomes. Given the scoping objective, 
outcome reporting was not a precondition for inclusion where studies 
addressed integration mechanisms, policy frameworks, or practitioner 
roles [5,42]. 

Exclusion: geography Studies conducted exclusively in high-income country contexts with 
no stated applicability to LMIC settings. 

Exclusion: concept Studies concerned solely with traditional medicine as a source of 
pharmaceutical compounds or bio-active ingredients, with no 
reference to health system function, practitioner roles, or community 
health outcomes [54]. 

Exclusion: document type Non-empirical opinion pieces, editorials, letters to the editor, and 
commentaries without substantive policy-analytic content. 

 

Search strategy 

The search strategy was developed iteratively across seven academic databases and a 

structured set of grey literature repositories, following a three-concept block structure 

corresponding to the PCC framework, indigenous health knowledge, LMIC geography, and health 

outcomes, constructed from a combination of Medical Subject Headings (MeSH) terms and free-

text title and abstract [tiab] terms to ensure both indexed precision and unindexed coverage 

[55,56]. The use of [tiab] field restrictions was essential to preventing the retrieval of records in 

which the search terms appeared only in reference lists or supplementary materials,  a known 

source of false positives in broad health systems searches [57]. 

The final search string, as executed in PubMed/MEDLINE, was as follows: 

("traditional medicine"[MeSH] OR "medicine, traditional"[MeSH] OR 

"indigenous health"[tiab] OR "traditional healing"[tiab] OR "traditional 

health"[tiab] OR "ethnomedical"[tiab] OR "folk medicine"[tiab] OR "indigenous 

medicine"[tiab] OR "community health knowledge"[tiab] OR "traditional birth 

attendant"[tiab]) AND ("sub-Saharan Africa"[tiab] OR "Africa South of the 

Sahara"[MeSH] OR "Africa"[MeSH] OR "LMIC"[tiab] OR "low-income 

countr*"[tiab] OR "middle-income countr*"[tiab] OR "developing countr*"[tiab] 

OR "Kenya"[tiab] OR "Nigeria"[tiab] OR "Ghana"[tiab] OR "Tanzania"[tiab] OR 

"Uganda"[tiab] OR "India"[tiab] OR "Bangladesh"[tiab] OR "Pakistan"[tiab] OR 

"Nepal"[tiab] OR "Indonesia"[tiab] OR "Philippines"[tiab] OR "Vietnam"[tiab] 

OR "Ethiopia"[tiab] OR "Malawi"[tiab] OR "Brazil"[tiab] OR "Peru"[tiab] OR 



"global south"[tiab] OR "low and middle income"[tiab]) AND 

("2000/01/01"[PDAT] : "3000/12/31"[PDAT]) 

This string was adapted to the syntax conventions of each database. CINAHL was searched 

via EBSCOhost, Embase via its proprietary interface, Global Health via the CAB Abstracts 

platform, Web of Science via the Core Collection, and the Cochrane Library via the Wiley 

interface [58]. African Journals Online (AJOL) was searched separately to ensure coverage of Sub-

Saharan African literature that is frequently absent from the major international indices [59,60]. 

Grey literature was sourced from the WHO IRIS repository, UNICEF publications database, and 

the World Bank Open Knowledge Repository [1,61,62]. Forward and backward citation searching 

was conducted for all included full-text studies using Semantic Scholar [63] to identify relevant 

literature not captured through database searches. Additional records were retrieved through 

Publish or Perish software querying Google Scholar and Scopus, using iterative keyword 

combinations drawn from the PCC concept blocks [64]. 

The search was executed between July and October 2026. All retrieved records were 

imported into Zotero (version 7.0) for de-duplication [65], after which the de-duplicated dataset 

was transferred to the Rayyan systematic review platform for the screening stages [66]. 

Study selection 

Study selection proceeded in two sequential stages consistent with JBI scoping review 

guidance [5]. At Stage 1, titles and abstracts of all de-duplicated records were screened 

independently by three reviewers (J.M.M., K.A., S.A.) working under blinded conditions within 

Rayyan, such that no reviewer had visibility of another's decisions prior to the reconciliation stage 

[66]. At Stage 2, the full texts of all records advanced from Stage 1 were retrieved and assessed 

for eligibility by the same three reviewers and a fourth (T.G.), again under blinded conditions. A 

sixth team member (M.O.) was designated as the independent conflict resolver, adjudicating all 

cases of persistent disagreement that primary reviewers were unable to resolve through structured 

discussion [67]. 

Prior to Stage 1 screening, all reviewers undertook a calibration exercise on a random 

sample of 25 records, independently applying the eligibility criteria and then comparing decisions 

[68]. The eligibility criteria guidance was clarified at points of ambiguity, most notably the breadth 



of the outcomes inclusion criterion, which was clarified to encompass studies reporting on 

integration mechanisms, policy frameworks, and practitioner roles in addition to studies reporting 

health outcome data, before full screening commenced. This clarification was recorded as a 

protocol refinement and is reported transparently in accordance with the review's pre-registration 

commitment to methodological accountability [41]. 

Data extraction 

Data were extracted from all 61 included studies using a standardized extraction form 

developed and piloted by the review team prior to the commencement of extraction [5,43]. The 

extraction form captured: bibliographic details (authors, year, title, journal, country); study design 

and setting; World Bank income classification of the study country [51]; population 

characteristics; type and characteristics of indigenous health knowledge addressed; whether 

knowledge was formally documented; the nature and mechanism of integration; the ICHS 

framework pillar or pillars to which the study's content corresponded; health outcome data where 

reported; facilitators and barriers to integration; and a concise summary of the study's principal 

findings [69]. 

Extraction was conducted by five team members: J.M.M. (papers 1–12), K.A. (papers 13–

24), S.A. (papers 25–36), T.G. (papers 37–49), and Y.B. (papers 50–61). M.O. provided 

verification and conflict support across all papers. The lead investigator (J.M.M.) conducted a 

verification pass on a 20% random sample of each co-extractor's assigned papers, cross-checking 

extracted data against the original source documents [70]. Where a paper reported no data on a 

given outcome field, this was recorded as 'not reported' rather than left blank, to distinguish the 

absence of reporting from the absence of reviewer attention, a distinction that is itself analytically 

meaningful when one of the review's objectives is to characterize the completeness and scope of 

outcome measurement in the literature [71,72]. 

Data synthesis 

Given the substantial heterogeneity of study designs, geographic contexts, populations, and 

outcome measures across the 61 included studies, quantitative pooling of findings was neither 

appropriate nor methodologically defensible [5,73]. The synthesis was therefore conducted using 

a convergent integrated approach to narrative synthesis, in which findings from quantitative, 



qualitative, and mixed-methods studies were brought together into a coherent thematic account 

through progressive conceptual organization rather than statistical aggregation [74,75]. This 

approach is consistent with the analytical expectations of scoping reviews, which aim to 

characterize the shape of evidence rather than to estimate an effect [43,76]. 

The narrative synthesis was organized around four primary analytical axes, specified in the 

review's pre-registered protocol: (1) geographic and contextual patterns; (2) policy mechanisms 

and programmatic models and their contextual transferability; (3) documented associations 

between integration efforts and child health, maternal health, or disease burden outcomes; and (4) 

critical gaps in the evidence base and their correspondence to the six ICHS framework pillars [41]. 

Following completion of the narrative synthesis, a secondary analytical procedure was conducted 

in which each of the 61 included studies was systematically mapped against the ICHS framework's 

six operational pillars [77], producing a structured evidence matrix identifying which pillars are 

substantially supported by existing literature, which are nascent, and which represent genuine 

evidentiary gaps requiring primary research. 

Quality appraisal 

In accordance with JBI scoping review methodology, formal quality appraisal of included 

studies was not conducted, on the grounds that scoping reviews are designed to map the evidence 

base in its entirety rather than to restrict inclusion to studies meeting a defined quality threshold 

[5,78]. The heterogeneity of study designs across the included literature would, in any case, have 

rendered a unified quality assessment instrument methodologically inappropriate [43,79]. 

However, the confidence associated with specific extracted data points was noted within the 

extraction form and is reflected transparently in the narrative synthesis where uncertainty is 

material to the interpretation of findings [80]. 

Ethical considerations 

This scoping review engaged exclusively with published and publicly available literature 

and did not involve primary data collection from human participants. Formal ethical approval was 

therefore not required [81]. The review was conducted in accordance with the principles of 

research integrity, including transparent reporting [82], appropriate attribution of all sources, and 

the equitable representation of research conducted in and by researchers from low- and middle-



income countries [83]. The review team acknowledges the inherent ethical dimension of research 

that maps and synthesizes indigenous health knowledge, namely, that such knowledge constitutes 

community intellectual heritage and not merely academic data [84,85], and has sought to reflect 

this in the framing of the synthesis and in the ICHS framework's explicit incorporation of 

community consent and knowledge governance as a foundational pillar. 



Results 

Search results and study selection 

Database and grey literature searches conducted between July and October 2026 retrieved 

a total of 8,151 records across seven academic databases and supplementary grey literature sources 

[86]. Following de-duplication using Zotero, which eliminated 180 records, 7,971 unique records 

were advanced to title and abstract screening [65]. Of these, 7,737 were excluded at this stage on 

the grounds of irrelevance to the review's PCC criteria, leaving 234 records for full-text assessment 

[5,43]. Following full-text review of these 234 records, 173 were excluded — the most frequent 

reason being that the study addressed traditional medicine exclusively in the context of 

pharmaceutical compound development without reference to health system integration or 

community health outcomes [54] — and 61 studies met all eligibility criteria and were included in 

the final synthesis. The complete PRISMA-ScR flow diagram is presented as Figure 1 [6]. 

Figure 1. PRISMA-ScR Flow Diagram of Study Selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA-ScR Flow Diagram 
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IDENTIFICATION 

 
Records identified through database searching 

(n = 8,059) 
PubMed/MEDLINE, CINAHL, Embase, Global Health, 

Web of Science, AJOL, Cochrane Library 
 

 Additional records 

from 
other sources (n = 92) 

Grey literature: WHO 
IRIS, 

UNICEF, World Bank, 
Publish or Perish 

 

   ↓  ↙  

 
  Records after duplicates removed 

(n = 7,971) 
180 duplicates identified and removed via Zotero 

 
Duplicates removed 

n = 180 

 

 SCREENING  ↓    

 
  Records screened 

(title and abstract stage) 
(n = 7,971) 

3 independent reviewers (blinded, via Rayyan) 

→ 
Records excluded 

n = 7,737 
Not relevant to PCC criteria 

 

   ↓    

 

ELIGIBILITY 

 

Full-text articles assessed for eligibility 
(n = 234) 

4 independent reviewers (blinded, via Rayyan) 
→ 

Full-text articles 

excluded 
n = 173 

 
Pharmaceutical focus only: 

72 
High-income country only: 

45 
Opinion/editorial: 34 

Full text not retrievable: 22 

 

   ↓    

 

INCLUDED 

 Studies included in narrative synthesis 

(n = 61) 
25 countries, 5 LMIC regions 

Sub-Saharan Africa (n=38, 62%), South Asia (n=12, 20%) 
Multi-country LMICs (n=7, 11%), Other regions (n=4, 7%) 

Publication period: 2001–2026 
Methodology: JBI Scoping Review, PRISMA-ScR reporting 

   

 

Abbreviations: AJOL = African Journals Online; HIC = High-Income Country; JBI = Joanna Briggs Institute; LMIC = Low- 
and Middle-Income Country; N/A = Not Available; PCC = Population, Concept, Context. 
Citation: Adapted from Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist 
and Explanation. Ann Intern Med. 2018;169(7):467–473. 
 

 



 
Adapted from: Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): 

Checklist and Explanation. Ann Intern Med. 2018;169(7):467–473. AJOL = African Journals Online; HIC = High-

Income Country; LMIC = Low- and Middle-Income Country. 

Characteristics of included studies 

The 61 included studies were published between 2001 and 2026, with the majority (n=48, 

79%) published after 2015, reflecting the accelerating pace of academic engagement with 

traditional medicine integration in the post-2015 Sustainable Development Goals era [87,88]. 

Studies were distributed across 25 countries, with Sub-Saharan Africa accounting for the largest 

proportion of the evidence base (n=38, 62%), followed by South Asia (n=12, 20%), multi-country 

LMIC contexts (n=7, 11%), and Latin America and Southeast Asia combined (n=4, 7%). Within 

Sub-Saharan Africa, Ghana (n=9), South Africa (n=8), Uganda (n=7), and Ethiopia (n=6) were the 

most frequently represented countries, collectively accounting for 49% of all included studies, a 

geographic concentration that itself constitutes a finding of significance for the review's mapping 

objectives and for the generalisability of the ICHS framework [52,89]. 

Study designs were heterogeneous, encompassing qualitative approaches (n=31, 51%), 

systematic or scoping reviews of the existing literature (n=10, 16%), cross-sectional quantitative 

surveys (n=7, 11%), mixed-methods studies (n=7, 11%), randomized or quasi-randomized trial 

designs or protocols (n=4, 7%), and policy analyses or narrative reviews (n=2, 3%) [90]. Settings 

spanned rural (n=24, 39%), urban (n=15, 25%), peri-urban (n=4, 7%), mixed or unspecified (n=12, 

20%), and national-level policy contexts (n=6, 10%). The predominance of qualitative methods is 

consistent with the state of an evidence base that remains primarily concerned with documenting 

the character, context, and conditions of integration rather than estimating its effects [73,74], a 

finding that is itself a substantive contribution to understanding where the field stands and where 

the ICHS framework's monitoring pillar represents the most urgent unmet need [91]. 

With respect to the type of indigenous health knowledge addressed, the most frequently 

studied cadre was traditional healers broadly defined (n=23), followed by community health 

workers functioning in a knowledge-bridging role (n=8), traditional birth attendants (n=11), 

bonesetters (n=6), and Ayurvedic and related codified traditional medicine systems (n=7) [92,93]. 

Herbal medicine constituted the most frequently documented form of indigenous knowledge 

(n=38), followed by spiritual and faith healing practices (n=21), traditional obstetric and perinatal 



knowledge (n=14), and traditional management of infectious disease (n=12) [48,94]. Formal 

documentation of indigenous knowledge was rare across the included literature: only nine studies 

reported any systematic effort to document traditional practices, and of these, only three described 

documentation processes that met criteria for formal, consent-based archival [84,85,95]. This near-

universal absence of structured knowledge documentation represents the most direct empirical 

validation of ICHS Pillar 1 and its prioritization of documentation as the foundational enabling 

condition for integration [77]. 

Thematic findings 

Theme 1: Policy and regulatory frameworks governing traditional medicine recognition 

The most extensively documented category of evidence across the 61 included studies 

concerned the legislative and regulatory frameworks through which LMIC governments have 

sought to formalize the status of traditional health practitioners and traditional medicine products 

[29,30,96]. Twenty-three studies reported on policy mechanisms, spanning eight Sub-Saharan 

African countries and four Asian and Latin American contexts, and the picture that emerges from 

their collective findings is one of consistent structural ambition accompanied by equally consistent 

implementation failure [15,16,17,21,37,47,58]. 

Legislative recognition of traditional health practitioners exists in a substantial number of 

LMICs, South Africa's Traditional Health Practitioners Act 22 of 2007, Tanzania's Traditional and 

Alternative Medicines Act of 2002, Ghana's Traditional Medicine Practice Act 575 of 2000, and 

Kenya's suite of legislation governing herbal medicine practice represent among the most 

developed examples [15,16,21,37], yet the gap between legislative enactment and operational 

functionality was described as substantial in every country where it was examined [17,29,96,97]. 

In South Africa, for instance, Abrams and colleagues [2] documented that despite the existence of 

a statutory THP Council since 2007, not a single traditional health practitioner had been formally 

registered by the Council at the time of writing, leaving an estimated 200,000 practitioners 

technically operating outside the legal framework that was ostensibly designed to include them. 

This pattern, of legislation that exists in statute but not in practice, was replicated across Ghana, 

Tanzania, Nigeria, Kenya, and Uganda, and was attributed by multiple studies to a combination of 

inadequate state capacity for implementation, the financial costs of registration prohibitive to many 



practitioners, the bureaucratic complexity of licensing procedures designed without practitioner 

participation, and the fundamental difficulty of codifying knowledge systems that are oral, 

contextual, and relational in character [29,37,43,98]. 

The regulatory landscape across South Asian contexts presented a different configuration, 

characterized by more advanced formal integration of codified traditional medicine systems, most 

notably India's Ayush framework, encompassing Ayurveda, Yoga, Unani, Siddha, Sowa-Rigpa, 

and Homeopathy [42,47,54,58], but equally significant implementation challenges rooted in the 

structural subordination of Ayush practitioners within a health system whose administrative 

architecture and resource allocation mechanisms were designed exclusively around biomedical 

priorities [99,100]. The studies by Patel and colleagues [42,47] documented how the co-location 

of Ayush medical officers alongside biomedical physicians in public primary health centres, 

mandated by the National Rural Health Mission, produced not integration but 'biomedicalization': 

a process by which Ayush practitioners, deprived of their own medicines through procurement 

failures and excluded from administrative systems governing their deployment, were 

incrementally redirected toward practising biomedicine to keep services functional, eroding the 

very pluralism the policy was designed to sustain [101]. 

Across all contexts, studies were consistent in identifying the absence of clear referral 

protocols and communication frameworks between traditional and biomedical practitioners as a 

critical structural gap, one that persisted even where formal legal recognition existed and that 

effectively prevented the policy intent of integration from translating into clinical practice 

[18,20,24,41,102]. The implications for ICHS Pillar 3 are direct: legislative recognition of 

traditional practitioners, while a necessary condition for integration, is demonstrably insufficient 

without accompanying institutional architecture governing how the two systems communicate, 

refer, and share accountability for patient outcomes [77,103]. 

Theme 2: Collaboration models between traditional practitioners and biomedical providers 

The largest and most methodologically diverse cluster of evidence across the included 

literature concerned the conditions under which traditional healers and biomedical practitioners 

have attempted collaboration, the factors that facilitated or obstructed those attempts, and the 

outcomes, structural and clinical, that resulted [104,105]. Thirty-one studies contributed to this 



theme, spanning mental health [3,16,18,24,25,29,33], HIV/AIDS care [10,20,23,26,30,57], 

tuberculosis management [15,34], orthopedic care [7,19], maternal and perinatal services 

[36,39,55], and general primary healthcare [5,8,9,12,22,28,32,41,43,45,46,48,50]. 

The most consistent finding across this body of evidence was the existence of a substantial 

and persistent gap between expressed willingness to collaborate and actual collaborative practice 

[17,20,104,106]. Studies from Botswana [20], South Africa [17], Uganda [18], Kenya [24], 

Ethiopia [15], Zambia [57], Mozambique [30], Sierra Leone [40], Ghana [5,8,12,33], and Nigeria 

[19] each documented that the overwhelming majority of both traditional practitioners and 

biomedical providers expressed conceptual support for joint working,  yet rates of formal, 

structured collaboration remained negligible across all settings. This gap was not attributable 

primarily to personal attitudes but to the absence of the institutional conditions,  referral protocols, 

shared communication channels, licensing frameworks, defined scopes of practice, and regulatory 

accountability, that would make collaboration operationally viable rather than merely rhetorically 

endorsed [102,107,108]. 

Where collaboration was documented as operational rather than merely aspirational, it took 

several characteristic forms. The most empirically robust example in the included literature was 

the cluster-randomized trial conducted by Sundararajan and colleagues in rural Uganda [10], in 

which traditional healers were trained to deliver oral-swab point-of-care HIV testing to their 

clients, a model that produced 100% testing uptake among healer clients, compared to 23% uptake 

among controls referred to nearby clinical facilities. This finding is among the most consequential 

in the review's entire dataset: it demonstrates, under randomized controlled conditions, that when 

traditional healers are given structured training and a clearly defined role within a formal health 

service delivery mechanism, they generate outcomes that the formal system operating alone cannot 

approach [109,110]. The study maps directly to ICHS Pillar 2 and Pillar 6, and its findings provide 

among the strongest available empirical arguments for the framework's contention that community 

health worker training bridging indigenous and biomedical knowledge systems, paired with 

outcome monitoring capable of capturing integration effects, produces measurable health system 

gains [77]. 



Studies from Ghana [5,8], South Africa [27,32], Uganda [35], and Tanzania [36] 

documented additional collaborative models, including the integration of traditional birth 

attendants into community care group structures that significantly increased facility delivery rates, 

the incorporation of traditional healer referral card systems into district health frameworks, and 

the piloting of traditional medicine units within conventional hospitals [111,112]. The role of 

mutual trust, or its absence, was a cross-cutting finding that warrants particular analytical attention: 

multiple studies documented that biomedical health practitioners expressed epistemological 

dismissal of traditional healing that shaped referral behaviour, training programme design, and the 

power dynamics within collaborative arrangements in ways that systematically subordinated 

traditional practitioners and their knowledge to biomedical authority [17,20,35,43,113]. The ICHS 

framework's insistence on community consent and knowledge governance mechanisms (Pillar 4) 

as a foundational element of integration is directly informed by this pattern [77,84]. 

Theme 3: Community health worker roles as knowledge bridges 

Across the included literature, community health workers occupied a structurally 

ambiguous position: formally deployed by biomedical health systems to extend service coverage 

into communities, yet operating in environments where traditional health knowledge was the 

primary interpretive framework through which illness was understood and managed [114,115]. 

Fourteen studies addressed this dynamic explicitly [7,8,26,29,32,36,39,55,59,60], and their 

collective findings reveal a pattern of enforced epistemological selectivity, the expectation that 

community health workers deliver biomedical services and messages without any formal training 

in or acknowledgement of the traditional knowledge systems within which their clients interpret 

those services [116,117]. 

This structural gap produced identifiable consequences across multiple settings [118]. 

Studies from India [60], Tanzania [36], Ethiopia [55], and Zimbabwe [59] each documented cases 

in which community health workers and traditional practitioners operated on parallel tracks in the 

same communities, sometimes in direct contradiction of each other's guidance on practices such 

as cord care, postpartum feeding, and infant positioning, with neither group having any formal 

mechanism through which to reconcile conflicting recommendations or to develop a shared 

approach to care [119,120]. The study conducted among ASHAs and Dais in rural Bihar, India 

[60] was particularly illuminating: it documented that families actively constructed hybrid care 



approaches that drew from both provider groups regardless of whether either acknowledged or 

supported the other's contribution, demonstrating that integration was already occurring at the 

community level, driven by community agency rather than health system design, and that the 

formal health system's refusal to acknowledge this reality was producing sub-optimal outcomes 

that structured collaboration could have mitigated [121,122]. 

Where training programmes were designed to bridge traditional and biomedical knowledge 

systems, the evidence was cautiously encouraging [8,26,29]. The feasibility trial protocol 

described by Farooq and colleagues [29], which employed a cascade training model linking 

psychiatrists, primary care physicians, and traditional spiritual healers to improve early psychosis 

identification in Pakistan, represents a particularly sophisticated example of the multi-level 

training architecture that ICHS Pillar 2 envisions as a systemic response to the knowledge-bridging 

gap [77,123]. 

 

 

Theme 4: Integration-associated health outcomes and measurement gaps 

The most analytically significant finding of this review concerns not what the evidence 

shows but what it consistently fails to measure [9,91,124]. Across all 61 included studies, 

documented effects on child mortality were entirely absent; documented effects on maternal 

mortality were present in only three studies, all of which reported outcomes indirectly through 

process measures such as facility delivery rates and skilled birth attendance rather than through 

mortality data [36,39,55]; and disease burden metrics were reported in only seven studies, of which 

five addressed HIV-related outcomes [10,23,26,30,34] and two addressed tuberculosis [15,34]. 

This near-universal absence of hard outcome data reflects two compounding structural factors 

[125]. 

First, the monitoring and evaluation architectures of LMIC health systems are almost 

universally designed around biomedical service delivery metrics that do not capture the 

contribution of traditional practitioners to health outcomes, even where that contribution is 

operationally significant [91,126,127]. Community health workers who refer labouring women to 

facilities, traditional healers who facilitate HIV testing uptake, and herbalists whose advice shapes 



antiretroviral adherence do not appear in any standard health information system as having 

contributed to the outcomes that result from their interventions, making their contribution invisible 

to health planners and to the research community simultaneously [128,129]. Second, the research 

community has, with few exceptions, designed studies that measure integration processes and 

practitioner attitudes rather than population health outcomes [73,74,130], producing a literature 

that is rich in contextual description and thin in outcome evidence [90,131]. 

This gap is precisely what ICHS Pillar 6, the development of outcome monitoring systems 

capable of capturing integration effects, is designed to address [77]. The reviewed evidence 

establishes that the absence of such systems is not a peripheral methodological limitation but a 

central structural reason why integration remains marginal in health policy: without evidence of 

health impact, ministries of health and international health governance bodies cannot justify the 

institutional investment that meaningful integration requires, and the field remains trapped in a 

cycle of documented barriers, expressed willingness, and failed implementation [132,133]. 

ICHS framework pillar mapping 

The mapping of included studies to the six ICHS framework pillars revealed an uneven 

distribution of evidence across the framework's architecture, with substantial variation in the depth 

and quality of support available for each pillar [77]. 

Pillar 3 (policy recognition of indigenous health practitioners) was the most extensively 

evidenced pillar, with 39 of 61 studies (64%) contributing directly relevant evidence 

[15,16,17,21,29,30,37,41,42,43,47,58,97]. Pillar 2 (community health worker training bridging 

biomedical and indigenous knowledge systems) was the second most evidenced, with 32 studies 

(52%) addressing training models, practitioner capacity, and the conditions associated with 

effective knowledge bridging [7,8,10,19,26,27,29,32,35]. Pillar 4 (community consent and 

knowledge governance) was supported by 18 studies (30%), primarily through evidence on the 

power asymmetries and trust deficits that characterize integration in the absence of explicit 

governance structures [3,5,9,17,43,84]. Pillar 1 (formal documentation of indigenous health 

knowledge) was supported by 14 studies (23%), though the evidence here was predominantly 

negative, documenting the near-universal absence of systematic knowledge documentation 

[84,85,95,134]. Pillar 5 (tools for knowledge preservation and dissemination) was the least 



evidenced pillar, with only nine studies (15%) addressing this domain [135,136]. Pillar 6 (outcome 

monitoring systems capturing integration effects) was supported by twelve studies (20%), largely 

confirmatory of a gap rather than demonstrative of functioning monitoring systems [91,126,127]. 

This mapping demonstrates that the ICHS framework's six pillars are not equally served 

by the existing literature, and that the framework's contributions are differentially weighted: Pillars 

1, 5, and 6 address domains where the evidence base is demonstrably thin and where the framework 

makes its most original institutional proposals; Pillars 2, 3, and 4 address domains with more 

substantive evidentiary grounding that the framework synthesises and operationalises into 

actionable policy architecture [77,103]. 



Discussion 

Principal findings 

This scoping review, drawing on 61 empirical and policy-analytic studies spanning 25 

countries across five LMIC regions, establishes three findings of principal significance for the 

evidence base on indigenous health knowledge integration and for the policy architecture of the 

ICHS framework [77]. 

First, the legislative and institutional will to integrate traditional health knowledge into 

formal health systems exists, in varying degrees, across a substantial number of LMICs, yet it has, 

with rare exceptions, failed to translate into the operational reality of collaborative, structured, and 

monitored integration [29,96,102]. The gap between policy declaration and institutional function 

is not primarily attitudinal but structural: it arises from the absence of referral protocols, shared 

accountability mechanisms, practitioner training programmes, and monitoring systems that would 

make integration operationally viable [107,108,137]. This finding reframes the integration 

problem, which is frequently characterized as a question of overcoming resistance, as a question 

of health system design: the communities are not failing to integrate; the health systems are failing 

to build the institutional conditions within which integration can occur [12,36,77]. 

Second, where structured integration has occurred, most compellingly in the Uganda HIV 

testing trial [10], the Ethiopia tuberculosis programme [34], the Tanzania and Ethiopia traditional 

birth attendant integration studies [36,55], and the India AYUSH mainstreaming programme 

[47,54,58], the evidence suggests effects that go beyond the clinical outcomes directly measured 

to encompass improvements in community trust, care utilization, and health-seeking behaviour 

that the biomedical system operating alone consistently fails to generate [109,110,138]. The 

critical insight that emerges from this body of evidence is that traditional practitioners are not 

merely a parallel track of care to be managed or regulated, but a community asset whose activation 

and structural engagement can produce population health outcomes that formal health systems 

demonstrably cannot achieve through unilateral service delivery [77,132]. 

Third, the near-total absence of hard child and maternal mortality outcome data from the 

integration literature is not a random gap but a structural one, produced by health information 

systems that are architecturally incapable of capturing the contribution of traditional practitioners 



to health outcomes [91,126,127,139], and by a research community that has prioritized the 

documentation of integration processes over the measurement of integration effects [73,74]. This 

gap is analytically important because it is the principal reason why integration has remained 

peripheral in global health policy despite decades of WHO endorsement [1,17,53], national 

legislative recognition, and community-level evidence of its potential: without outcome data, the 

advocacy case for integration cannot be made in the evidentiary language that international health 

governance bodies require [132,133]. 

Comparison with existing literature 

The findings of this review are broadly consistent with the conclusions of previous 

systematic and scoping reviews on traditional medicine integration in LMICs, including the 

systematic review by Kim and colleagues [41], the narrative review by Lakshmi and colleagues 

[43], and the systematic review on integrated health system effectiveness in Africa by Ampomah 

and colleagues [48], all of which documented the pervasive gap between policy commitment and 

operational integration and the inadequacy of outcome monitoring [140,141]. However, this 

review makes several contributions that distinguish it from and extend beyond the existing 

synthesis literature. 

Unlike previous reviews, which have addressed integration either thematically or 

methodologically, this review maps the evidence base against the specific institutional architecture 

of the ICHS framework, enabling a systematic assessment of which elements of the framework are 

empirically grounded and which are making novel institutional proposals for which primary 

research remains necessary [77,103]. This framework-grounded approach to evidence mapping, in 

which the synthesis is organized not merely to characterize what is known but to establish the 

evidentiary basis for a specific policy instrument, represents a methodological contribution to the 

health systems research literature in its own right [142,143]. 

Additionally, by including studies from South Asia, Southeast Asia, and Latin America 

alongside the Sub-Saharan African literature that dominates previous reviews, this synthesis 

establishes the pan-LMIC relevance of integration challenges and enables cross-contextual 

analysis of which structural factors, most notably the power asymmetry between biomedical and 

traditional knowledge systems, the absence of monitoring infrastructure, and the gap between legal 



recognition and operational implementation, transcend regional variation to constitute universal 

features of the integration problem [50,89,144]. 

Strengths and limitations 

This review has several methodological strengths that enhance confidence in its findings 

[145]. The pre-registration of the protocol on OSF prior to any database search [41,45], the 

involvement of five independent reviewers across screening and extraction with a sixth 

adjudicating conflicts, the use of seven databases alongside grey literature and supplementary 

Publish or Perish searches, and the inclusion of AJOL to capture Sub-Saharan African literature 

frequently absent from major indices [59,60], each constitutes a deliberate methodological 

decision designed to strengthen the review's integrity and coverage. 

Three limitations warrant transparent acknowledgement. First, restriction to English-

language publications introduces language bias, given that significant bodies of traditional 

medicine research are published in Portuguese, French, Spanish, and Swahili [146,147], languages 

in which LMIC health systems research is conducted and disseminated, and whose exclusion may 

have underrepresented evidence from Francophone West Africa, Lusophone Africa, and 

Hispanophone Latin America. Second, the near-universal reliance on self-reported data across 

included studies introduces social desirability bias in practitioner-reported attitudes toward 

collaboration [148,149], a limitation structural to the qualitative methods that dominate this field 

and that makes the Uganda HIV testing trial's objectively measured finding [10] particularly 

valuable within the broader evidence base. Third, the absence of formal quality appraisal, while 

consistent with JBI scoping review methodology [5,78], means that findings of included studies 

are not weighted by methodological rigour [79,80], a limitation readers should bear in mind when 

interpreting the evidentiary weight assigned to particular claims. 

Implications for policy and practice 

The evidence reviewed here has direct and actionable implications for health systems 

policy across LMICs, organized around three priority areas that correspond to the most urgent gaps 

identified across the included literature [77,103,132]. 



The first priority is the development and implementation of outcome monitoring systems 

that can capture the health impact of traditional practitioner engagement [91,126,150]. No ministry 

of health in any LMIC can currently measure, at system level, with routine data, what difference 

traditional healers, herbalists, traditional birth attendants, or CHWs drawing on indigenous 

knowledge make to child mortality, maternal mortality, or disease burden in their catchment areas 

[127,128,129]. Until this measurement infrastructure exists, the evidence base for integration will 

remain structurally incomplete, and the advocacy case for the institutional investment that 

integration requires will remain empirically under-powered [132,133]. 

The second priority is the operationalisation of referral protocols and communication 

frameworks between traditional and biomedical practitioners, which the evidence from South 

Africa, Ghana, Tanzania, Uganda, and Kenya consistently identifies as the missing institutional 

link between legislative recognition and functional integration [102,107,108,137]. The 

development of such frameworks, through a participatory process that includes traditional 

practitioners as designers rather than as subjects, would distribute responsibility for care continuity 

across both knowledge systems and create the accountability infrastructure that integration 

currently lacks [84,103,151]. 

The third priority is the reform of community health worker training programmes to include 

structured engagement with the indigenous health knowledge systems within which CHWs 

operate, which the India, Tanzania, Zimbabwe, and Ethiopia evidence identifies as a gap that 

produces contradictory practitioner guidance, erodes community trust, and wastes the relationship 

capital that CHWs accumulate through their embeddedness in community life [114,116,117,118]. 

This reform requires not the abandonment of evidence-based biomedical content but its integration 

with culturally contextualized knowledge that enables CHWs to navigate, rather than ignore, the 

traditional knowledge landscape in which their clients make health decisions [115,152]. 

Implications for research 

The most important research implication of this review is the need for primary studies, 

ideally cluster-randomised or stepped-wedge designs with adequate power and follow-up duration 

[153,154], that measure the effects of structured integration programmes on hard child and 

maternal mortality outcomes in LMIC settings. The Uganda HIV testing trial [10] demonstrates 



that such designs are feasible and that effect sizes when traditional practitioners are structurally 

engaged are large enough to detect with relatively modest sample sizes [109,155]. Replication of 

this design logic across maternal health, childhood vaccination, and chronic disease management 

contexts would substantially advance the evidence base and provide the outcome data that policy 

advocacy for ICHS-aligned integration programmes currently lacks [77,156]. 

Secondary research priorities include: ethnographic and implementation science studies 

examining the conditions under which formal integration programmes produce genuine knowledge 

exchange rather than biomedical co-optation of traditional practice [157,158]; economic analyses 

of the cost-effectiveness of integration models relative to conventional service delivery expansion 

[159,160]; and legal scholarship on the development of knowledge governance frameworks that 

protect traditional practitioners' intellectual sovereignty while enabling the standardized 

documentation that health system integration requires [84,161]. 



Conclusion 

Across 61 studies spanning 25 countries and five regions of the low- and middle-income 

world, the evidence reviewed here tells a consistent story: the structural separation of formal health 

systems from the indigenous health knowledge systems embedded in the communities they serve 

is a design failure with measurable consequences [12,36,77], the evidence base documenting its 

character and conditions is growing but remains structurally incomplete [73,74,90], and the 

institutional prerequisites for meaningful integration, outcome monitoring, referral protocols, 

consent-based documentation, and training programmes that bridge rather than erase indigenous 

knowledge [77,103], have been consistently identified as missing and consistently failed to be built 

[107,108,132]. 

The Integrated Community Health Systems (ICHS) framework, whose evidentiary 

foundation this scoping review has established, makes the case that these prerequisites are not 

merely desirable enhancements to existing health system architecture but foundational conditions 

for health system performance in communities where indigenous knowledge is the primary lens 

through which health is understood and health decisions are made [77,162]. The six pillars of ICHS 

operationalise this case into an institutional architecture that is, as this review demonstrates, both 

grounded in the available evidence and positioned to address the most significant gaps in that 

evidence through the monitoring and research infrastructure its implementation would require 

[103,163]. 

The urgency of this agenda is most acute in its implications for child and maternal health. 

The evidence reviewed here cannot yet quantify the contribution that structured indigenous health 

knowledge integration could make to under-five and maternal mortality in LMICs, because the 

monitoring systems that would produce that evidence do not yet exist [91,126,164]. Building them 

is therefore not merely a research priority but a health equity imperative: communities whose first 

contact with healthcare is through traditional practitioners deserve health systems that count, and 

account for, what those practitioners contribute to their survival and wellbeing [77,165]. 
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