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Abstract

Background

Neglected Tropical Diseases (NTDs) affect more than one billion people globally. A Public

Library of Science (PLOS) journal dedicated to NTDs lists almost forty NTDs, while the

WHO prioritises twenty NTDs. A person can be affected by more than one disease at the

same time from a range of infectious and non-infectious agents. Many of these diseases are

preventable, and could be eliminated with various public health, health promotion and medi-

cal interventions. This scoping review aims to determine the extent of the body of literature

on NTD interventions and health promotion activities, and to provide an overview of their

focus while providing recommendations for best practice going forward. This scoping review

includes both the identification of relevant articles through the snowball method and an elec-

tronic database using key search terms. A two-phased screening process was used to

assess the relevance of studies identified in the search–an initial screening review followed

by data characterization using the Critical Appraisal Skills Program (CASP). Studies were

eligible for inclusion if they broadly described the characteristics, methods, and approaches

of (1) NTD interventions and/or (2) community health promotion.

Principal findings

90 articles met the CASP criteria partially or fully and then underwent a qualitative synthesis

to be included in the review. 75 articles specifically focus on NTD interventions and

approaches to their control, treatment, and elimination, while 15 focus specifically on health

promotion and provide a grounding in health promotion theories and perspectives. 29 of the

articles provided a global perspective to control, treatment, or elimination of NTDs through

policy briefs or literature reviews. 19 of the articles focused on providing strategies for NTDs

more generally while 12 addressed multiple NTDs or their interaction with other infectious

diseases. Of the 20 NTDs categorized by the WHO and the expanded NTD list identified by

PLOS NTDs, several NTDs did not appear in the database search on NTD interventions

and health promotion, including yaws, fascioliasis, and chromoblastomycosis.
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Conclusions

Based on the literature we have identified the four core components of best practices includ-

ing programmatic interventions, multi sectoral and multi-level interventions, adopting a

social and ecological model and clearly defining ‘community.’ NTD interventions tend to cen-

tre on mass drug administration (MDA), particularly because NTDs were branded as such

based on their being amenable to MDA. However, there remains a need for intervention

approaches that also include multiple strategies that inform a larger multi-disease and multi-

sectoral programme. Many NTD strategies include a focus on WASH and should also incor-

porate the social and ecological determinants of NTDs, suggesting a preventative and sys-

tems approach to health, not just a treatment-based approach. Developing strong

communities and incorporating social rehabilitation at the sublocation level (e.g. hospital)

could benefit several NTDs and infectious diseases through a multi-disease, multi-sectoral,

and multi-lateral approach. Finally, it is important the ‘community’ is clearly defined in each

intervention, and that community members are included in intervention activities and viewed

as assets to interventions.

Author summary

Neglected Tropical Diseases (NTDs) affect more than one billion people globally. A per-

son can be affected by more than one disease at the same time. Many of these diseases are

preventable, and could be eliminated with various public health, health promotion and

medical interventions. This scoping review aims to determine the extent of the body of lit-

erature on NTD interventions and health promotion activities, and to provide an over-

view of their focus while providing recommendations for best practice going forward.

Through a database search and by identifying appropriate literature 75 articles were iden-

tified that specifically focus on NTD interventions and approaches to their control, treat-

ment, and elimination, while 15 focus specifically on health promotion and provide a

grounding in health promotion theories and perspectives. Based on the literature we have

identified the four core components of best practices including programmatic interven-

tions, multi sectoral and multi-level interventions, adopting a social and ecological model

and clearly defining ‘community.’

Introduction

‘Neglected tropical diseases’ (NTDs) first entered the global health discourse following the cre-

ation of the United Nations’ Millennium Development Goals [1], whose aim was to combat

poverty, hunger, disease, illiteracy, environmental degradation, and discrimination against

women [2]. NTDs include a diverse group of communicable diseases that affect more than one

billion people, with a further 1 billion at risk [3]. The majority of NTDs occur in the tropics

and sub-tropics and cost economies billions of dollars every year [4].

The category of NTDs is socially constructed ‘as a result of certain diseases becoming an

object of interest as a collective’ [1], yet the initial stimulus to grouping the ‘NTDs’ was their

amenability to mass drug administration (MDA), and the support received to tackle them in

the form of drug donations from key pharmaceutical patners. This justifies the early focus on

MDAs and the relatively narrow list of NTDs adopted by some organisations, including the
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Bill & Melinda Gates Foundation. A Public Library of Science journal dedicated to NTDs lists

almost forty NTDs [5], while the WHO prioritises twenty NTDs [4] and within that has identi-

fied ‘core’ NTDs, including those caused by parasitic worms (ascariasis, trichuriasis, schistoso-

miasis, lymphatic filariasis, onchocerciasis, dracunculiasis), bacterial infections (Buruli ulcer,

leprosy, and trachoma), and protozoan infections (human African trypanosomiasis, Chagas

disease, and Leishmaniasis) [6]. They are defined operationally on the basis of perceived com-

monality in their ‘spatial epidemiology and their mutual marginalisation in terms of research

and funding’ [1]. They also have particular characteristics in common including: afflicting

those living in poverty without access to safe water, sanitation, and basic health services; being

chronic and slow developing conditions that progressively worsen if undetected and untreated;

and whose damage can be irreversible; causing severe pain and life-long disability; causing

stigmatization and social exclusion, leading to mental health issues [3].

A person can be affected by more than one disease at the same time from a range of infec-

tious and non-infectious agents including, viruses, bacteria, protozoa, and helminth parasites

[3]. Transmission is equally diverse and can take place via flies, fomites, fingers, snails, food,

and the faeco-oral route (ibid.). For some NTDs like mycetoma, the causal agents (fungal or

bacterial) and mode of transmission (thorn pricks) are still under research [7], while for others,

like Dracunculus medinensis or "Guinea-worm, " the mode of transmission is more certain

(‘drinking contaminated water from ponds or shallow open wells’) and understanding the

complexities of the disease is better known (‘the cyclops is dissolved by the gastric acid of the

stomach and the larvae are released and migrate through the intestinal well where after one

hundred days the male and female meet and mate. The female moves down the muscle planes

and after about one year of the infection the female worm emerges, usually from the feet, also

releasing thousands of larvae and thus repeating the life cycle’) [8]. NTDs can lead to ‘blind-

ness, deformity and disablement, disfigurement, cancer, and neurological problems’[3]. In

addition to their impact on health, NTDs contribute to an immense social and economic bur-

den resulting in social stigma, physical disability, and discrimination [9], as well as making it

difficult to farm or earn a living, and limiting productivity in the workplace [10].

Many of these diseases are preventable, and could be eliminated with various public health,

health promotion and medical interventions. In 2009, the WHO set out a human rights-based

approach to health which included specific guidance for NTDs [11,12]. A human rights-based

approach ‘requires that health interventions support the capacity of duty bearers’, usually gov-

ernments, ‘to meet their obligations and of affected communities to claim their rights’ [11]

The right to health is based on the principles of availability, accessibility, acceptability, and

quality while addressing the underlying determinants of health and health care (ibid.). The

WHO has set out a global plan to combat NTDs based on the principles of a right to health,

using existing health systems for interventions, coordinating health system responses with

other sectors, integration and equity, and a focus on control as part of ‘pro-poor policies’[12].

Within this the WHO is supporting country efforts to include NTDs in public health packages,

allot budgets for de-worming programmes in schools, taking a multi-disease approach, and

eliminating stigma and discrimination associated with NTDs through national campaigns

(ibid.).

However, within this rights-based approach the biological diversity of NTDs means that

control or elimination strategies need to be equally diverse. Some NTDs can be ‘controlled by

drug treatment (preventative chemotherapy), on a country or community scale, via MDA.

Other NTDs require different approaches and strategies for control or elimination, including

specialised drugs and/or vector control (limiting or eradicating insects–e.g. flies and bugs–that

transmit the pathogens)’ [3]. The WHO recommends five specific interventions for the con-

trol, elimination, and eradication of the NTDs: preventive chemotherapy by MDA; innovative
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and intensified disease management; vector ecology and management; veterinary public health

services; and the provision of safe water, sanitation, and hygiene (WASH) [13]. The US takes

an integrated control approach targeting multiple NTDs simultaneously through MDA, com-

bined with community-level transmission control measures [14] Additional measures such as

promoting clean WASH and good veterinary public health also play critical roles in addressing

the underlying causes of NTDs (ibid.).

In this paper we aim to conduct a scoping review to determine the scope of the literature on

interventions and health promotion activities on NTDs. We follow the International Classifi-

cation of Health Interventions developed by the WHO where ‘a health intervention is an act

performed for, with or on behalf of a person or population whose purpose is to assess,

improve, maintain, promote or modify health, functioning or healthy conditions’ [4]. We

include the five WHO recommended NTD interventions while also taking mapping, model-

ling, and health economics to be vital contributors to the control, elimination, and eradication

of NTDs. As such they have been included in the review as preliminary activities, without

which interventions would not be as effective.

This review was guided by the questions, ‘what are the approaches and methodologies used

in NTD interventions?’ and ‘what characteristics and approaches are used in community

health promotion theory that could be applied to NTD interventions?’. For the purposes of

this study, a scoping review is defined as a research synthesis that aims to ‘map the literature

on a particular topic or research area and provide an opportunity to identify key concepts;

gaps in the research; and types and sources of evidence to inform practice, policymaking, and

research’ [15]. We will identify best practice in NTD interventions and health promotion the-

ory and suggest characteristics, approaches, and methodologies from both sets of literature

that could be applied together to produce a framework for improved NTD interventions. We

conclude the paper by suggesting a framework of best practice that combines successful

approaches in NTD interventions and health promotion theory.

Methods

This review includes both the identification of relevant articles through the snowball method

and the methodological framework of Arksey and O’Malley [16].

Data sources and search strategy

An initial search of the literature on NTD interventions and community health promotion the-

ory using the snowball method [17] was implemented in March 2020 through a search of Goo-

gle Scholar and the University of Sussex (UoS) library database with no date restrictions; only

the first 100 hits (as sorted by relevance by Google Scholar and UoS) were screened. Reference

lists were searched to identify further articles. In addition, a search of relevant course reading

lists at UoS and the London School of Hygiene and Tropical Medicine was conducted. After a

preliminary synthesis of the findings, a second search was implemented on 14 May 2020 in

three electronic databases: PubMed, Academic Search Complete, and SciVerse Scopus (Else-

vier). Articles from 2000 to 2020 were included in the Academic Search Complete and Sci-

Verse Scopus database searches while full-text coverage was included in the MEDLINE data

search, and only articles available in English were considered.

Citation management

Citations were imported into the web-based bibliographic manager EndNote Clarivate Analyt-

ics, and duplicate citations were removed manually.
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Key search terms

Different keywords were used in relation to the different components of the study: NTD�,

neglected tropical disease�, intervention�, strategies, best practice, community, and health

promotion.

Eligibility criteria

A two-phased screening process was used to assess the relevance of studies identified in the

search. Studies were eligible for inclusion if they broadly described the characteristics, meth-

ods, and approaches of (1) NTD interventions and/or (2) community health promotion.

Title and abstract relevance screening

The first level of screening reviewed the title and abstract of citations to immediately remove

articles that did not meet the minimum inclusion criteria. Articles were screened by the

authors based on the following criteria:

1. Does the article describe an NTD intervention?

2. Does the article describe any preliminary steps for effective NTD interventions, namely dis-

ease mapping and modelling or health economics?

3. Does the article describe characteristics and approaches of health promotion?

4. Is the article in English?

1,593 hits amongst the three databases underwent title and abstract relevance screening.

Only the first 100 hits in SciVerse Scopus (as sorted by relevance by Scopus) and Academic

Search Complete (as sorted by relevance by EBSCO) were screened after consideration of the

time required to screen each and because it was believed that further screening was unlikely to

yield additionally relevant articles [18]). If the article met either criteria 1 or 2, and 3 then it

was included in further screening and appraisal. 74 articles were determined to meet the inclu-

sion criteria from the database search. Using the snowball method 24 peer-reviewed journal

articles, book chapters, websites, and news releases met the criteria. Duplicates were manually

removed resulting in a total of 98 articles that met the inclusion criteria and were considered

in the next phase of data characterization.

Data characterization

After title and abstract screening all the citations deemed relevant were produced for subse-

quent review of the full text article. Relevant articles were then classified in a table with basic

descriptive information [19]. Articles were appraised for appropriateness and rigor of research

design and method, reliability, validity, and transparency of the study. The Critical Appraisal

Skills Programs (CASP) was used by the authors to apply a three-point scale to each criterion

(0 = criterion not met; 1/P = criterion partially met; 2/T = criterion met) [20]; Critical

Appraisal Skills Program 2020). Ninety articles met the CASP criteria partially or fully and

then underwent a qualitative synthesis.

Data summary and synthesis

The articles underwent a qualitative synthesis and were compiled in a single spreadsheet on

Microsoft Excel. The following information was recorded for each article:

1. Title and author(s)
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2. Journal and database/search method

3. DOI and year published

4. Time and geographical location(s)

5. NTD (as appropriate)

6. Type of intervention/preliminary steps to intervention and duration

7. Research design and methods

8. Outcome indicator

9. Important results

Qualitative methods (interviews and/or focus group discussions) and/or cross-sectional

surveys were appropriately deployed in studies exploring: the knowledge, attitude, and practice

of identified populations; participants’ perspectives and experiences of NTD service provision

and uptake from a gendered perspective; level of care in health systems; community engage-

ment interventions; behaviour change and health promotion interventions; experiences of

MDA; and WASH prevention strategies.

The methods of diagnostic testing (e.g. through mathematical modelling) and disease map-

ping and modelling (e.g. precision mapping, integrated mapping) included appropriate out-

come indicators (e.g. detection of new cases) in their study design, with some which test the

hypothetical effectiveness of methods (e.g. agent based modelling) proving appropriate for this

scoping review as it includes both disease agent and human decision analyses.

Interventions that used methods to explore cost-effectiveness ranged from MDA, compli-

mentary health interventions (e.g. simultaneous WASH, de-worming, and school feeding pro-

grams), and regional collaboration in NTD elimination programs. The methods used were

appropriately deployed and it was determined that by analysing the outcome indicators at a

conceptual level (e.g. ‘trade-offs between the different option’s costs and effects’ [21] proved

most useful in determining appropriateness for this scoping review.

Ten articles identified in the search strategy did not deploy a specific intervention or under-

take a research study, however, they illuminate important results and address the research

questions that guide this scoping review. These include policy briefs (1) (e.g. analysis of Afri-

can health systems for the diagnosis and management of chronic diseases, including NTDs),

literature reviews (5) (e.g. review of the literature on WASH interventions and NTDs), data

summaries (3) (e.g. summary of challenges to introduce new technologies that will eliminate

NTDs; summaries of economic control measures in NTD interventions), and public state-

ments (1) (e.g. calling for capacity building for local scientists). Six studies identified in the

search strategy were initially included in the data summary and removed before data analysis

as they did not address the research questions due to inappropriate or irrelevant study design

(e.g. does not address NTDs but addresses health promotion), sample populations (e.g. bovine

population), interventions (e.g. protein identification), or research methods (e.g. study

protocol).

Data analysis

Articles were analysed using narrative analysis to describe, summarise, and synthesise the find-

ings. Descriptive summaries of each paper were reviewed to identify codes according to com-

mon themes across papers that answer the research questions. The analysis also compares

studies [19,22] according to intervention type. Basic characteristics of the studies were summa-

rised and interventions or their preliminary steps were analysed according to sample size,
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participants, economic aspects, methods, outcomes, effectiveness, and gaps in the research

[16]. This consistent approach to reporting findings allowed for comparisons to be made

across intervention types while reducing potential bias (ibid). The following figure (Fig 1)

shows the flowchart diagram of total number of articles identified and selected.

Results

NTDs covered and their locations

Of the ninety articles reviewed, seventy-five specifically focused on NTD interventions or their

preliminary steps and approaches to their control, treatment, and elimination, while fifteen

focused specifically on health promotion and provide a grounding in health promotion theo-

ries and perspectives. A majority (29) of the articles on NTDs provided a global perspective to

control, treatment, or elimination through policy briefs or literature reviews. Twenty-seven of

the articles focused on NTD elimination in Africa with one taking a broader continental per-

spective and two focused specifically on sub-Saharan Africa. A majority of the articles on

NTDs in Africa were based on specific case studies in East and Southern Africa with two taking

a multi-country approach. Thirteen articles identified research on NTDs in Asia with a

regional focus on Southeast Asia and the Western Pacific.

Of the seventy-five articles on NTD interventions or preliminary steps and approaches to

their control, treatment, and elimination a majority (19) of research focused on providing

strategies for all NTDs while twelve addressed multiple NTDs (e.g. country specific clusters in

Togo—schistosomiasis, soil transmitted helminthiases, and trachoma; or in Mali and Senegal-

lymphatic filariasis, trachoma, schistosomiasis and soil-transmitted helminths) or their inter-

action with other infectious diseases (e.g. HIV/AIDS, TB, and malaria) for a comprehensive

approach. Four classified their studies according to specific interventions (e.g. MDA including

deworming, vitamin supplements, and child immunization; use of smart phones by commu-

nity health workers; and national school health programmes). Two studies focused on contex-

tual factors like concerns around WASH or route of transmission like NTDs where infection is

predominately through the feet or soil transmitted helminthiases. The remaining thirty-six

articles focused on specific NTDs, with a majority of those on schistosomiasis (6), followed by

dengue (4) leprosy (3), soil transmitted helminths (2), podoconiosis (2), lymphatic filariasis

(2), leishmaniasis (2), human African trypanosomiasis (2), onchocerciasis (1), trachoma (1),

hantaviruses (1), and Buruli ulcer (1). Two articles addressed NTDs that the authors felt

needed greater recognition, one calling for infectious corneal ulceration to be identified as an

NTD and another addressing enteric pathogens (Shigella, Salmonella, E. coli) which are cur-

rently listed by PLOS NTDs as NTDs, but not by the WHO.

Of the twenty NTDs categorized by the WHO and the expanded NTD list identified by

PLOS NTDs, several NTDs did not appear in the database search on NTD interventions and/

or health promotion, including yaws, fascioliasis, and chromoblastomycosis[23]. Table 1

shows the NTDs covered and their locations.

Global approaches and policy briefings on NTD control, treatment, and

elimination

The WHO and the US government have developed guidelines that many NTD interventions

have adopted. The WHO recommends five interventions for the control, elimination, and

eradication of the NTDs: preventive chemotherapy by MDA; innovative and intensified dis-

ease management; vector ecology and management; veterinary public health services; and the

provision of safe WASH[23]. Recently, the WHO NTD Department has highlighted the need
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Fig 1. Flowchart diagram of total number of articles identified and selected.

https://doi.org/10.1371/journal.pntd.0009278.g001
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for a cross-sectorial, cross-disease approach that is laid out in the recently released Roadmap

2021–2020 [4].

The US recommends an integrated control approach targeting multiple NTDs simulta-

neously through MDA, combined with community-level transmission control measures[14].

Additional measures such as promoting clean WASH and good veterinary public health also

play critical roles in addressing the underlying causes of NTDs (ibid.). The CDC [10] con-

ducted a review of global NTD interventions illuminating an emphasis on MDA and WASH

related activities, including the following disease specific measures:

• Lymphatic Filariasis: provision of anti-parasitic drugs, hygiene education (helped reduce

stigma), access to surgery

• Onchocerciasis Control: mass drug administration, surveillance

• Schistosomiasis: provision of praziquantel

• Soil-transmitted Helminths: drug provision and WASH education aimed at prevention

• Trachoma: surgery, antibiotics, facial cleanliness, environmental educational efforts

• Guinea Worm: improving unsafe water

Table 1. NTDs covered and their location.

NTDs covered Location(s)

All NTDs Global; Africa; Sub-Saharan Africa; Ethiopia; Uganda;

Tanzania; Southern Sudan; Mozambique

NTDs requiring MDA Uganda

NTDs attributed to water, sanitation, and hygiene

(WASH)

Tanzania

NTDs for which the route of transmission or occurrence

may be through the feet (cutaneous larva migrans (CLM),

leptospirosis, mycetoma, myiasis, podoconiosis, snakebite,

tungiasis, and soil-transmitted helminth (STH) infections)

Global

Enteric pathogens (Shigella, Salmonella, E. coli)
�Identified as an NTD by PLOS One NTDs, but not the
WHO

Laos

Buruli ulcer Benin

Chagas disease Global; Bolivia; Ecuador

Dengue Global; Philippines; China; Malaysia; Myanmar

Human African Trypanosomiasis Global; South Sudan; Democratic Republic of Congo

Helminth NTDs (including soil transmitted helminths and

intestinal helminthiases)

Global; Southeast Asia; Western Pacific Region;

Zambia; Kenya; Philippines; Togo; Madagascar; Mali;

Senegal; Ethiopia

Leishmaniasis (including Visceral Leishmaniasis (VL) and

American Cutaneous Leishmaniasis (ACL))

Global; Colombia; India; Brazil

Leprosy Global; China; India; Colombia

Lymphatic Filariasis Global; Southeast Asia; Nepal; Zambia; Madagascar;

Mali; Senegal; Ethiopia; Kenya

Onchocerciasis Global; Cameroon

Podoconiosis Ethiopia

Rabies Tanzania

Schistosomiasis Global; Southeast Asia; Sub-Saharan Africa; Ethiopia;

Kenya; Zanzibar; Togo; Tanzania; Madagascar; Mali;

Senegal

Trachoma Global; Southeast Asia; Togo; Mali; Senegal; Ethiopia

https://doi.org/10.1371/journal.pntd.0009278.t001
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What becomes evident from these leading bodies is that a multifaceted approach that tar-

gets multiple diseases through clinical intervention with medication provisions and a focus on

social and environmental determinants across sectors, namely WASH education, is vital. It

also became apparent that country guidelines are not often enough made accessible through

standard database searches, perhaps limiting cross-country knowledge exchange.

Preliminary steps to effective interventions

For NTD interventions to be effective preliminary research is necessary. Disease mapping, vec-

tor modelling, and cost benefit analysis are all important to consider when designing and

implementing interventions and evaluating their potential impact. In this section, we describe

the literature identified in the database search on diagnostic screening and disease surveillance,

mapping and modelling of NTDs, and health economics.

An emphasis on diagnostic screening and disease surveillance

In 2012 the WHO raised hope that many NTDs can be eliminated by devising guidance in the

form of a road map which has new been revised with updated strategies for the period of

2021–2030. The road map includes key measures to be implemented, including surveillance

tools and response approaches. They note that effective surveillance and risk-mapping that

visualises infection trends through geospatial approaches improves the efficiency of control

measures as well as decision making at the technical and political level. They also indicate that

detection and interruption of transmission requires a focus on diagnosis as part of integrated

public health response packages that are tailored for the context; thus, surveillance is both an

intervention approach and an early warning system for (re)emergence of endemic infections

and for new epidemics and pandemics [24].

There is a renewed emphasis on measures for early detection of leprosy in post-elimination

era Shandong province, China.[25] note that there were few new leprosy cases in Shandong

and they were detected by ‘passive modes’ where ‘advanced cases’ and ‘visible disability were

common’. The authors reviewed cases detected during 2007–2017 and conclude that although

there are few cases, a leprosy control program is still needed. They suggest such a program

ought to include government financial support and policy as well as comprehensive case-find-

ing measures in former high and middle endemic areas. They argue that symptom surveillance

is vital for early detection of new cases, along with health promotion, personnel training, and

reward offering.

To achieve the goals of elimination and zero transmission of Gambian human African try-

panosomiasis (HAT) by 2020 and 2030 respectively, current interventions may not be suffi-

cient according to [26]. They developed a mathematical model of disease dynamics to assess

the impact of changing intervention strategies in two high endemic areas of the DRC. They

found that effectiveness of HAT screening needed to be improved by recruiting high-risk

groups while also identifying seven vector control strategies needed to reduce transmission.

They recommend a two-pronged strategy including enhanced active screening and tsetse vec-

tor control to ensure the success of the control program in the DRC and to meet the 2030 goal

of elimination [27] undertook a literature review to assess the diagnostics and control of

neglected tropical helminth diseases. They found that progress has been made but note that

additional actions are needed to maintain the achievements of investments in NTD control.

The scaling up of MDA through control interventions has led to a reduction in soil transmitted

helminths. They note that improved hygiene, with a focus on endemic areas, has led to a con-

siderable reduction in the incidence of lymphatic filariasis (LF). Yet, they suggest that
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identifying communities with potential cases remains a challenge for African programme

managers and that public-private partnerships are key to the management of NTDs.

Importance of mapping and modelling

Effective identification, control, treatment, and elimination of NTDs requires disease mapping

and modelling to correctly identify endemic areas and disease prevalence. In a review of NTDs

in Ethiopia, [28] identify that Ethiopia bears a significant burden of NTDs compared to other

sub-Saharan African countries. The authors undertook a review to inform an Ethiopian NTD

Master Plan and found that to achieve success in integrated control of NTDs integrated map-

ping along with the rapid scale up of interventions and research into implementation is vital.

Several interventions identified in the database search emphasised innovative mapping and

modelling techniques. [29] field tested an integrated mapping protocol for NTDs in Mali and

Senegal through a methodology called integrated threshold mapping (ITM). They argue that

where geographic overlap among NTDs exist an integrated mapping approach could result in

better cost effectiveness of interventions, and they found that ITM was practical, feasible and

demonstrated cost savings when compared with the standard non-integrated WHO methodol-

ogies.Tchuem Tchuente et al [30] Tchuem Tchuente et al [29]focus on precision mapping, or

sampling at a ‘finer’ geographic resolution, of schistosomiasis in Cameroon to address limita-

tions in the current conventional mapping design. They suggest that uncertainties and misclas-

sification of endemic locations risks successful preventative chemotherapy coverage for all

populations that need treatment. In contrast to a focus on mapping to administer effective

treatment for disease elimination Miksch, Jahn et al [31] write about agent-based models

(ABM) to allow for dynamic transmission modelling. ABM modelling can reproduce direct

and indirect effects of interventions as well as replicate human behaviour. The outcomes of

this type of modelling include prevalence and incidence of infected persons, which is vital in

planning treatment, control, and elimination. In a study of dengue interventions in the Philip-

pines ABM identified that a reduced human to mosquito ratio during the rainy season led to a

substantial decrease in infected persons.

Cost benefit analysis for effective interventions

Liese and Schubert [32] analysed official development assistance (ODA) commitments for

infectious disease control from 2003 to 2007 to understand how neglected NTDs really are.

They found that development assistance committee (DAC) countries and multilateral donors

have largely overlooked funding NTD control projects. Only 0.6% of total annual health ODA

was dedicated to the fight against NTDs and does not reflect the health burden of NTDs. Hor-

ton, Gelband et al [33] reviewed 93 health interventions for major infectious diseases (AIDS,

TB, malaria, and NTDs) in LMICs from 2005–2006 and ranked them by cost-effectiveness.

They argue that cost-effectiveness rankings of health interventions are useful for national

healthcare planning and budgeting. They also acknowledge that since 2006 many priorities

have changed due to new technologies, new methods for changing behaviour, and price

changes for vaccinations and treatment drugs. Yet, they suggest that regularly updating cost-

effectiveness rankings on a regular basis is valuable for achieving the Sustainable Development

Goals.

Lee, Bartsch et al[21] conducted an economic and financial evaluation of NTDs. Studies on

the economics and financing of interventions are important for decision making when

resources are scarce or limited, as is the case for NTDs. They suggest that one reason there is a

shortage of resources for NTD control is because the burden of NTDs and the economic value

of control measures may have not been fully characterised. They argue that economic studies
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can help various decision makers–funder, researcher, manufacturer, employer, policy maker,

and health care worker–see each other’s points of view and bring people together. Hotez and

Ehrenberg [34] examined ways to escalate NTD action through a global network for NTDs

that implemented a finance mechanism to control the most common NTDs across 11 South-

east Asian countries, including China. They advocate for regional plans of action, endorsed by

ministries of health, for NTD prevention, control, and elimination. They suggest that such

plans will provide the framework for national plans and resource mobilization to support

regional fundraising to combat NTDs.

The database search revealed several case study examples of studies that focused on cost-

effectiveness and impact of targeted interventions. De Neve, Andriantavison et al[35] did

extended cost-effectiveness analysis for five NTDs in Madagascar using methods to assess the

health gains, household financial gains, and education gains of preventative chemotherapy.

They found that by incorporating both the financial and educational gains in the economic

evaluation of health interventions additional information about attainment of the Sustainable

Development Goals became available. Hounsome, Kassahun et al[36] explored the cost-effec-

tiveness and social outcomes of a hygiene and foot-care intervention for people with podoco-

niosis in Ethiopia. They found that this community-based intervention, which included

training in foot hygiene, skin care, bandaging, exercises, and use of socks and shoes benefitted

the entire community with the greatest impact for the poorest.

Level of intervention and care

The level at which interventions ought to be implemented differs greatly across disciplinary

approach, disease, country, and funding body. Findings of a cross-sectional survey on Schisto-
soma mansoni, soil-transmitted helminths, Taenia species, and Entamoeba histolytica/dispar in

rural Kenya by de Glanville, Thomas et al[37] suggest that social and environmental contextual

conditions shape infection at the household, sublocation, and constituency levels and may pro-

vide actionable targets for public health interventions to reduce both the prevalence of infection

as well as health inequality. They argue that NTDs are characterized by their tendency to cluster

within groups of people, yet the measures of clustering are rarely reported in community-based

studies of NTD risk. There is evidence suggesting that a multi-sectoral and multi-disease

approach to NTDs has considerably more impact than relying on the health sector alone.

Nakagawa, Ehrenberg et al[38] argue that the health sector cannot address the multi-faceted

determinants of NTDs. They write that the control and eventual elimination of helminth

NTDs will require moving beyond preventative chemotherapy to addressing the root social

and ecological causes of transmission. They identify the following environmental determinants

to be associated with helminth NTDs: water supply, sanitation, school canteens, and classroom

overcrowding. According to the researchers a lack of access to clean water and adequate sani-

tation, coupled with poor hygiene and other determinants associated with low socioeconomic

development often allow infection rates to return to baseline levels within a year of drug

administration.

Weng, Chen et al [39] conducted a review of the literature and found that the implementa-

tion of multilateral collaborations leads to continued efforts and plays a critical role in drug

discovery. Proactive approaches and advanced technologies are needed in NTD drug innova-

tion. They also suggest that since NTDs are closely linked to poverty, it is essential that stake-

holders take measures to alleviate poverty, strengthen social interventions, adapt to climate

change, provide effective monitoring and ensure timely delivery of interventions.

Olveda, Leonardo et al[40] take a regional focus in their level of intervention to tackle mul-

tiple NTDs together through analysis of the Regional Network on Asian Schistosomiasis and
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Other Helminth Zoonoses (RNAS+). They state that there is now general agreement that con-

trol activities need research collaboration to progress, while surveillance plays an increasingly

important role in sustaining long-term relief. In addition, the RNAS+ has found that a focus

on not only strengthening research capabilities but also on furthering efforts to close the gap

between research and control and bridge different branches of science are vital. They illustrate

that regional bodies like RNAS+ provide a more rapid translation of research results into con-

trol applications and disseminate data and new technology through networking. Such an

approach improves the overall situation of multiple NTDs in a large geographic area.

Holistic care is at the focus of a qualitative study by Jung, Han et al[41] that explores the in-

depth contextual attributes of an Indian hospital community that has been able to successfully

provide sustainable leprosy care without excessive external funds. The findings of their qualita-

tive study indicate the importance of forming a cooperative community and implementing

social rehabilitation for leprosy control. They argue that social sustainability is only possible

through holistic care, which includes psychosocial, educational, medical, and residential

support.

Interventions need to consider the flow of information to ensure that outputs include sev-

eral levels of engagement for holistic care. Madon, Amaguru et al [42] conducted a qualitative

case study design using mobile phones for Management Information System (MIS) at the vil-

lage level in Tanzania. Their study looks at the flow of information when capturing data at the

source (individual) to improve health systems at the district and national levels. They found

that even with improved technology and political will, the biggest barrier to local usage of

information for health planning is the lack of synthesised and analysed health information

from the district and national levels to the villages. They argue that without instilling a culture

of providing health information feedback to frontline workers and community organisations,

the benefits of a MIS intervention will be limited. If not addressed, they suggest that mobiles

will have maintained a one-way upward flow of information for NTD control and simply

made reporting more hi-tech rather than effective in changing health systems.

Holistic care can focus not just on the hospital or individual level, but also at a systems level

through an emphasis on health systems. Osakunor, Sengeh et al [43] take a health systems

approach to promote effective and sustainable healthcare in Africa. They hypothesise that the

increasing burden of non-infectious diseases may be correlated directly and indirectly to, or

further exacerbated by, the existence of NTDs and other infectious diseases within a popula-

tion. Some health systems have adapted to include management of chronic conditions, but

there remains the challenge to equip health systems to shift from episodic interventions for

acute care to be resourced for chronic care and to make existing support groups and systems

available to the poorest and most vulnerable groups of affected patients. They suggest this can

be achieved through health, research, and development capacity building of the next genera-

tion of scientists and health workers. Additionally, guidelines, drugs, and suitable monitoring

equipment need to be in place, accessible and affordable to all and tailored to different levels of

care. Finally, they highlight the importance of education through interactive media and mobile

devices.

Decentralization of care is the focus of a study by Amoussouhoui, Sopoh et al [44] Buruli

ulcer (BU) in Benin. In Benin, BU patient care is being integrated into the government health

system, however the authors piloted a program designed to introduce decentralization in one

of the country’s most endemic districts previously served by centralized hospital-based care.

They found that early BU lesions (71% of all detected cases) could be treated in the community

following outreach education, and that most of the afflicted were willing to accept decentral-

ized treatment. They argue that outreach and a decentralized care program can successfully
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reach early BU cases and integrate wound management for NTD control in patients not previ-

ously treated by a proactive centralized BU program.

Nakagawa, Ehrenberg et al[38] reviewed the main determinants for helminth NTD

endemicity and current control strategies in the Western Pacific. They identified several gaps

in current programs that they suggest should be addressed for effective interventions. These

suggestions include many of the recommendations in the above mentioned literature that

span several levels of NTD intervention and care—(1) developing strategies to mitigate nega-

tive impacts on helminth NTD control, (2) identifying sectors best placed to carry out addi-

tional activities required to achieve helminth NTD control, (3) developing an integrated work

plan (4) having a clear delineation of roles and responsibilities among actors, (5) building

strong partnerships and collaborations between sectors, (6) ensuring continuous communica-

tion and exchange.

Prevention

The NTD movement started on the basis that large amounts of drugs were freely donated for

prevention of the ‘preventive chemotherapy’ (PC) NTDs—Lymphatic Filariasis (erroneously

referred to as ‘elephantiasis’), Onchocerciasis (River Blindness), Schistosomiasis (Bilharzia),

Trachoma, and Soil—Transmitted Helminthiasis (Intestinal Worms). Prevention has been

central to the NTD elimination approach and treatment of people already affected has lagged

behind. Building on this emphasis of prevention Fitzpatrick, Nwankwo et al [45] suggest that

focusing on investing in medicines and universal healthcare will eliminate NTDs in the most

cost-effective way. Similarly, Engels and Zhou [46] indicate that future challenges in elimina-

tion include the mainstreaming of NTD interventions into Universal Health Coverage and the

coordination with other sectors to get to the roots of poverty and scale up transmission-break-

ing interventions. Ortu and Williams [47] argue that strengthening the capacity of the primary

health care system will enable correct diagnosis and improved management of NTDs. They

consider the primary health care system to be at the frontline of disease surveillance and that

strengthening systems along with shifting financial support from disease-oriented programs to

disease integrated interventions will have an impact on NTD elimination. In a slightly different

approach Njenga, Mwandawiro et al [48] focus on target populations to prevent spread of

NTDs to ‘at risk’ and more vulnerable groups. They argue that focusing on adult populations

may contribute to a decrease in community transmission and lead to lower morbidities in chil-

dren. This preventative approach is particularly impactful in its inclusion of systems (e.g. uni-

versal health care) that acknowledge and address social determinants of health, rather than a

focus on behaviour change models (e.g. WASH education) that might increase health inequal-

ity [49].

Interventions through mass drug administration

MDA is recommended in the treatment and elimination of NTDs. It is both a preventative

and a reactionary intervention that can be applied in a range of ways. For example, the WHO

[50] published a global update on the implementation of preventive chemotherapy (PC)

against a group of helminthic diseases: lymphatic filariasis, onchocerciasis, schistosomiasis,

soil-transmitted helminthiasis. They argue PC remains vital for control and elimination strate-

gies, but that it must be coupled with other interventions to be successful; these interventions

include morbidity management, vector control and access to safe WASH practices.

Odhiambo, Musuva et al [51] suggest that MDA be integrated with other health interven-

tions after conducting a longitudinal qualitative study to explore the experiences, opportuni-

ties, challenges and recommendations of community health workers (CHWs) after annual
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MDA activities for schistosomiasis using the community directed intervention (CDI) strategy

in Kisumu City, Kenya. They also recommend the CDI approach in MDA implementation

based upon the presence of CHWs and their supervisory structures. Chami, Kabatereine et al

[52] explored the best combination of community medicine distributors (CMDs) for MDA in

Uganda. They found that to improve the effectiveness of CMDs, national programmes should

explore interventions that facilitate communication, friendship, and equal partnership

between CMDs.

Dorkenoo, Bronzan et al [53] suggest that prevalence survey mapping needs to be con-

ducted to effectively implement MDA in Togo. This mirrors WHO guidelines that state map-

ping must precede requests for MDA and hence its distribution. They suggest that the results

of mapping be used by ministries of health and partners to plan integrated MDA. In a call for

increased information Toor, Turner et al [54] suggest treatment strategies ought to include

more accurate and detailed data from monitoring and evaluation (M&E) programmes to accu-

rately determine the best treatment strategy for a region. They reviewed previous schistosomi-

asis M&E programmes and found that prevalence and intensity of infection data from a larger

age-range and better modelling into longitudinal adherence to treatment was needed to gener-

ate recommendations of PC levels needed.

Interventions that focus on knowledge, attitudes, and practice

Understanding the knowledge, attitudes, and practices (KAP) of a community is important to

improve the prevention and control of NTDs. Harris and Armién [55] explored hantavirus

prevention practices as well as knowledge and attitudes based on the health belief model that

includes perceived severity, susceptibility, obstacles, benefits, and cues to action in Panama.

They note that prevention measures by community members are key to stopping outbreaks as

most knowledge was learned through fellow community members, particularly those who

have experienced the disease. Community awareness is essential to preventing disease spread,

as noted by AhbiRami and Zuharah [56] in their study to assess the KAP regarding dengue

among school children from flooded and unflooded areas in Malaysia. They found that health

education programs for all age groups ensures the communication of positive knowledge and

attitude changes. However, unlike in Panama, participants received most of their information

through television, newspapers, and schools indicating the need for knowledge dissemination

through a range of mechanisms. When introducing new control and treatment strategies, KAP

can be useful to understand gaps in community knowledge and preferred channels for infor-

mation dissemination.

In Yei County, South Sudan, Bukachi, Mumbo et al [57] found that education, gender, geo-

graphic location, and history of HAT all contributed to levels of knowledge of, and perceptions

of the treatability of HAT. Additionally, most people got their information on HAT from the

radio. The authors suggest that gaps in knowledge could be bridged through effective educa-

tion and community strategies for HAT alongside other interventions.

Community driven interventions

Many NTD programmes rely on community-driven approaches to maximise intervention

access and performance. Community involvement can take many shapes, but it is a vital ingre-

dient for sustained interventions. Das, Salam et al [58] suggest that community-based inter-

ventions ought to include the community in all aspects of disease eradication, from

preventative measures (education campaigns and spraying of insecticide) to treatment (mass

drug administration). A community approach can include the most basic of house-to-house

screenings [59] or therapy management by community volunteers, particularly women [60]
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Bardosh (2018) makes the case for a socio-anthropological framework with an emphasis on

community knowledge to improve the effectiveness of NTD interventions. They conducted

three rapid ethnographic studies on rabies elimination in Tanzania, sleeping sickness control

in Uganda, and the prevention of parasitic worms in Zambia. The framework includes five

‘intervention domains’ where the ‘effectiveness of the interventions was negotiated and deter-

mined at the local level, including (1) the terrain of intervention (including seasonality and

geographical variability); (2) community agency (including local knowledge, risk perceptions,

behaviors, leadership and social pressure); (3) the strategies and incentives of field staff (skills,

motivations, capabilities and support); (4) the socio-materiality of technology (characteristics

of intervention tools and the adoption process itself); and (5) the governance of interventions

(policy narratives, available expertise, bureaucracy, politics and the utilization of knowledge)’

(ibid). Bardosh places strong emphasis on the role of ‘field staff’ for improved efficacy and

effectiveness of NTD programs. They write that field staff should contribute to knowledge gen-

eration about contextual factors, apply knowledge to tailored field strategies, and to support in

the creation of mechanisms that facilitate implementation.

In another qualitative study Khan, Pullan et al [61] explored how ‘domestic stakeholders’

working in health, education, community engagement and sanitation perceived investments

in different strategies for NTD control, particularly soil transmitted helminths (STH) in

Kenya. Stakeholders criticised MDA for failing to address the underlying causes of STH and

identified three priority areas for programme investment, (1) changes in institutions to reduce

working independently of each other, (2) developing community demand and ownership, and

(3) increased policymaker participation in the underlying socioeconomic and environmental

causes of STH. The authors identify a need to shift responsibility for NTD programmes from

external agencies to domestic stakeholders with a focus.

Madon, Malecela et al [62] took a mixed methods approach to understanding community

participation in NTD and WASH intervention programmes in Tanzania. The authors note

that in Tanzania the strategies aimed at reducing NTDs attributed to WASH problems tend to

be top-down in nature. Alternatively, they suggest strengthening the governance of such pro-

grams by integrating vertical disease programs and by improving the efficiency of report-gen-

eration. They argue for community participation using existing village governance structures

is an effective strategy for developing sustainable village health governance.

Although the literature identifies the important roles the community can take in NTD pre-

vention and interventions, ‘community’ needs to be more clearly defined. It is helpful to define

and clarify what ‘community’ is in any health promotion programme so interventions can be

more effective. McLeroy, Norton et al [63] identify four main categories of ‘community-based’

in health promotion: (1) community as setting, (2) community as target, (3) community as

agent, and (4) community as resource. ‘Community as setting’ is when community is defined

geographically as the location where interventions will be implemented. The scale of commu-

nity as setting can vary, including city-wide, neighbourhood, or institution (e.g. school) level.

The primary focus in interventions that define community as a setting is to change individual

behaviour to reduce population level risk of a disease. When ‘community’ is the target the

goals is to create healthy community environments through broad changes in public policy,

community institutions, and services. The desired outcome is a change in health. When the

‘community’ is the agent, they provide resources for meeting daily needs through structures

like the family unit, social networks, businesses, or political structures. This is the least utilised

model of community in public health, but they are naturally occurring units of solution that

do not require professional intervention and supports community capacity. It is important to

consider who might be excluded in this model, and to assess community structures and pro-

cesses beforehand.
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The fourth model is when ‘community’ is a resource, the most applied model in community

health promotion. This model involves a high degree of community ownership and partici-

pants with outcomes achieved when actors work through a vast array of community institu-

tions and resources. Unlike ‘community as agent,’ this model requires external resources to

not only change individual behaviour, but also community capacity. This model also calls for a

social ecology approach where the behaviour of individuals is in the social context. It should

also be acknowledged that there is a role for the community to help develop interventions that

are both effective and meaningful through a co-production approach. For example, the litera-

ture suggests that complementary and preventative WASH activities should accompany NTD

mass drug administration, but the literature fails to illuminate the role the community played

in developing and administering these activities. If communities are involved in the process

and implementation of interventions then they will better align with individual needs and pri-

orities, thus making them more sustainable and impactful.

Behaviour change interventions

Behaviour change interventions are a common tool in global health, and the methods and

approaches to engage people in such interventions vastly differ. Such interventions are both

community driven and preventative in nature. For example, Dodson, Heggen et al [64]

focused their intervention on facial cleanliness and environmental improvement program-

ming. They suggest that behaviour interventions should be in partnership with communities

and local actors to support three key decisions (1) what processes ensure effective, contextual-

ized and participatory programme design? (2) what types of intervention should be developed?

(3) how should specific programme components be selected and labelled for study and discus-

sion? Bates, Villacı́s et al [65] attempted to understand which antecedents to behaviour

changes are best to emphasise when promoting prevention of home infestation of Chagas dis-

ease in Ecuador through the Health Belief Model (HBM). However, they found that the HBM

did not predict actual infestation, rather it could predict intentions to prevent. They note that

it is necessary to assess home practices and their actual efficacy to develop messages to reduce

home infestation by triatomine bugs. Drawing on a technological approach to behaviour

change Luz, Masoodian et al [66] introduced a serious game for healthcare in Acre-Brazil to

train people and to change attitudes and behaviours on Visceral Leishmaniasis (VL) and

American Cutaneous Leishmaniasis (ACL). The game was founded on a process of collabora-

tion that included computer scientists, designers, medical researchers, and practitioners.

Health promotion and education interventions

Many behaviour change interventions incorporate aspects of health promotion and education

and are preventative. Yet, the aim of how to promote health through education differs from

the aim to change an individual’s or community’s behaviour. Several of the articles identified

in the literature search focus on health promotion for participation in MDA while identifying

the importance of community and school based delivery modes [67–69]. Schools and teachers

can play a vital role in health promotion as evidenced by Celone, Person et al [70] who look at

how to increase the reach of programmes by involving local Muslim religious teachers in Zan-

zibar to tackle urogenital schistosomiasis. They found that religious teachers valued the oppor-

tunity to educate students and were influential and effective change agents. They helped

expand and increased acceptance of elimination activities while also increasing participation

in such activities. In contrast to a focus on schools, Nieto-Sanchez, Bates et al [71] look at the

Healthy Homes for Health Living (HHHL) strategy to improve living environments and sys-

tems based health promotion for Chagas disease (CD) in Ecuador. They find that three factors
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influence the sustainability of CD disease through HHHL, ‘(1) systemic improvement of fami-

lies’ quality of life, (2) perceived usefulness of control measures, and (3) flexibility to adapt to

emerging dynamics of the context’. They conclude that home improvement as facilitated

through a systems-based rather than a disease-specific process enhances population level

agency and facilitates community partnerships around CD prevention.

WASH interventions

WASH interventions are vital for the prevention and control of NTDs, yet they have been

under-prioritized in the intervention of global disease control efforts. Waite, Velleman et al

[72] identify priority next steps in the collaboration between the WASH and NTD sectors,

including ‘building capacity for WASH programming among NTD control teams’, improved

‘coordination at the country level’, and ‘strengthening the epidemiological evidence and opera-

tional learning for joint WASH and NTD interventions’. Chard, Levy et al [73] note that

despite links ‘between poor access to WASH and risk of enteric diseases, there is mixed evi-

dence of the ability of WASH interventions to mitigate these diseases based on findings from

the “gold standard” randomized controlled trials’. Based on a cross-sectional survey of 50 vil-

lages in Lao People’s Democratic Republic, they found challenges in addressing enteric infec-

tions using many of the existing WASH intervention approaches, including intra-household

transmission, animal faeces exposure, and environmental contamination. Another study look-

ing at correlations between WASH interventions and infection was conducted by Tomczyk,

Deribe et al [74] however their study also considers personal protective measures namely foot-

wear for NTDs whose route of transmission or occurrence may be through the feet. They

found that footwear use was associated with decreased odds of several different NTDs and

should be prioritized together with existing NTD interventions to guarantee a reduction of

several NTDs and to accelerate their control and elimination. Table 2 summarises the major

findings, excluding policy briefs and public statements.

Discussion

The two guiding questions this paper aims to address are, ‘what are the approaches and meth-

odologies used in NTD interventions?’ and ‘what characteristics and approaches are used in

community health promotion theory that could be applied to NTD interventions?’, while the

results section addresses the first question the following discussion section will address the sec-

ond question by analysing the relationship between NTD interventions and health promotion

and will provide recommendations for best practice.

What can we learn from health promotion?

A participatory and assets-based approach is effective in community level health promotion.

However, individual interventions are not effective and need to be considered as part of a big-

ger programme. For an intervention to be successful it is vital that it be part of a multi-sectorial

and multi-level programme; this could be described as a programmatic approach to health

promotion [75]. A larger programme includes a collection of interventions that are individu-

ally intended to bring about multiple changes in a variety of targets, but which share an over-

arching aim. Single, one-off interventions are only effective and lasting when they inform a

larger programme.

Within the programmatic approach the community can, and should, have a role in individ-

ual interventions. There is evidence that community involvement aids successful health pro-

motion, but ‘community’ has a wide range of meanings and should be appropriately defined.
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An ecological approach to health includes the developmental history of the individual, psy-

chological characteristics, interpersonal relationships, neighbourhood, organisations, commu-

nity, public policy, physical environment, and culture [63]. A more recent emphasis on this

approach follows the development of the concept of health promotion since the 1980s in

WHO policies [76]. Health promotion has shifted away from a focus on the modification of

individual risk factors and behaviours to address the context and meaning of health. This is

reflected in the WHOs Health for All Strategy where governments are responsible for the

health of their people, not just for providing health services; those services must do something.

This strategy shifts away from disease prevention and towards capacity building for health,

which in the NTD literature would suggest WASH campaigns and universal healthcare. NTD

interventions illuminate the importance of complementary prevention strategies alongside

direct interventions like MDA. Thus, the WHOs Health for All Strategy ought to incorporate

capacity building and other preventative measures when it comes to addressing NTDs.

Capacity building not only serves to support prevention measures, but when coupled with

an ecological model they can work together to tackle social inequalities in health. Whitehead

[77] has identified a typology of actions to reduce health inequalities, many based on capacity

building and system strengthening. She suggests strengthening individuals and communities,

improving living and working conditions, and promoting healthy macro-policies. She cri-

tiques interventions that seek to strengthen individuals that are not programmatic in nature.

For example, educational campaigns rarely work in isolation and are particularly ineffective

for disadvantaged populations and areas. While health education remains a component of

health promotion, there has been movement away from individually focused health education

interventions [78] Tilford suggests that interventions should be participatory in nature where

Fig 2. Framework for best practice.

https://doi.org/10.1371/journal.pntd.0009278.g002
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individuals and communities have active participation in health promotion interventions.

Health education and educational campaigns must be combined with other initiatives that

address structural barriers to meeting education goals [77].

The need to consider ecological and structural barriers in health promotion interventions is

evident in NTD interventions as well, for example with the need to identify environmental

determinants associated with helminth NTDs. Whitehead further argues that interventions

that focus on individual and community strengthening have primarily focused on deprived

groups and have not involved wider sections of society. However, there is evidence that dispar-

ities in health may be exacerbated by population level interventions[79]. Yet, the decision for a

health intervention to target micro or macro levels must also account for epidemiological dis-

ease considerations. For example, in the ‘high risk’ approach susceptible individuals are pro-

tected, while in the population approach the causes of incidence are controlled [80]. These two

approaches are not necessarily in competition, but from an epidemiological point of view

there is emphasis on discovering and controlling the causes of incidence. This suggests that

NTD interventions must balance controlling causes of incidence along with protecting the vul-

nerable, and not exacerbate health inequality along the way.

Additionally, interventions tend to focus on treating symptoms rather than underlying

causes of the problem [77]. This focus on not only treating symptoms but also addressing the

underlying causes of disease is part of an approach called ‘salutogensis’ [81]. Salutogensis is an

approach that focuses on factors that support human health and well-being rather than on fac-

tors that cause disease. It is by identifying and acting on underlying causes of disease, like

access to clean water in the case of many NTDs, that a theory of change can be developed. The-

ories of change include collective action through community participation while drawing on

and building capacity within existing social capital; this is part of an assets approach to health

promotion.

Participation in health promotion must involve an integration of social norms perspectives

if it intends to be truly participatory. Beniamino and Lori [82] identify several key points if

social norms are to be successfully incorporated: social norms and attitudes can differ and they

can coincide; protective norms can provide resources of achieving social improvement in

health related practice; harmful practices need to be understood within their web of interac-

tions; the prevalence of a norm is not necessarily indicative of its strength; norms can both

direct and indirect influence; publicising the prevalence of a harmful practice can exacerbate

it; and people-led social norm change is ‘the right’ and ‘the smart’ approach.

Framework for best practice- NTD interventions and health promotion

There are many lessons to be learned from NTD interventions and health promotion theory.

There are points overlapping between good practice in NTD interventions and health promo-

tion theory, and there are treatment-specific aspects of NTDs that should be considered even if

they might not be considered best practice in health promotion theory. Based on the literature,

we have identified the four core components of best practices including programmatic inter-

ventions, multi sectoral and multi-level interventions, adopting a social and ecological model

and clearly defining ‘community’. The following figure (Fig 2) shows the framework for best

practice.

In the literature on NTD interventions it is apparent that MDA is vital to treat the symp-

toms of many NTDs. However, health promotion theory emphasises treating the underlying

causes of disease, something that the literature on NTD interventions has acknowledged

through the call for WASH activities and universal health care. Additionally, there have been

many examples of MDA being rejected in communities. Hastings [83] writes about an MDA
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intervention for urinary schistosomiasis and soil-transmitted helminths in Tanzania, in which

villagers protested and accused her of bringing medicine to poison the children. She highlights

the differences between biomedical and local understandings of these diseases, while calling

for a ‘biosocial’ approach to MDA programmes. Such an approach considers the local social,

biological, historical, economic, and political contexts that programmes are implemented.

Parker, et al [84] also write about programs to control schistosomiasis and soil-transmitted

helminths, but in Uganda. They also show that adults reject free treatment due to a divergence

between biomedical and local understandings of the disease and note there is inappropriate

and inadequate health education on this treatment. They call for more effective delivery strate-

gies and a more socially appropriate approach to behavioural change, including consideration

of the social, economic, and political aspects of drug distribution.

The framework below (Fig 2) takes best practice from NTD interventions and health pro-

motion theory to provide guidance in developing future NTD interventions. First, interven-

tions must be programmatic in nature, meaning that a one-off intervention will be ineffective

if they are not part of a larger and systematic approach to treating NTDs. This programmatic

approach ought to be multi-sectoral, multi-level, address more than one disease, and when

possible be multi-lateral. Interventions should involve governmental departments and organi-

sations working across sectors to have the most robust approach. For example, a Ministry of

Health must work in collaboration with other ministries that protect vulnerable groups (e.g.

women, youth, and children) or protect basic resources and essentials for survival (e.g. envi-

ronmental affairs and agriculture). Additionally, there might be efforts across departments

there are unexpected. It should be noted that this should not create competition for resources,

rather it should foster greater transparency and collaboration. Interventions should also be

multi-level and follow the ecological model of levels of influence on behaviour to include the

individual, interpersonal, organisational, community, and policy levels.

A social and ecological model is important to adopt when developing and implementing

NTD interventions. It includes addressing not only the symptoms of disease through activities

like MDA, but also the underlying causes of disease. In this model, underlying causes include

environmental determinants, the developmental history of individuals, psychological and

social influences, and public policy. Each of these underlying causes should be addressed in a

programmatic approach.

Several key characteristics ought to be included in NTD interventions including that it is

participatory in nature, ‘community’ oriented, and assets based. It is important the ‘commu-

nity’ is clearly defined in each intervention, and that community members are included in

intervention activities and viewed as assets to interventions. Community norms and behav-

iours, and activities should be incorporated and not viewed as barriers to interventions.

Finally, several overlooked factors should be incorporated into a framework of best practice,

namely capacity building in disease endemic countries (DECs) and gendered components of

NTDs. PLOS Neglected Tropical Diseases acknowledges that it is important to promote and

profile the efforts of scientists in DECs to build strong science and health capacity while pro-

viding open access to essential information and a platform for publication [85]. There is also

little discussion on the influence of gender in NTD programs and interventions despite known

gender specific differences in disease prevalence, transmission, and exposure. Wharton-Smith,

Rassi et al [86] conducted a qualitative study in Ethiopia to explore just this and found that

‘gender as it related to health care seeking was generally discussed along two themes: (1)

shame and fear of disclosing certain NTD symptoms and (2) power dynamics’. There ought to

be more research into shame, fear, and sexual and social taboo along with power dynamics in

domestic partnerships to better understand the reasons women face in not seeking care,

delayed care seeking, and treating NTDs with natural remedies.
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Limitations

We identify several potential limitations of this scoping review study. We acknowledge that

scoping studies ‘map’ relevant literature in the field(s) of interest [16] and might therefore be

less robust than systematic reviews due to their broader scope and a lighter quality assessment

[87,88]. However, scoping reviews still offer a high level of research [87,89]. We also acknowl-

edge the potential for bias during the selection of studies for inclusion and the synthesis of

studies [89]. Only studies published in English and from 2000 were included in this scoping

review, thus introducing an element of inclusion bias. To address potential bias when synthe-

sising studies the authors appraised the quality of studies using the CASP qualitative checklist

and consensus was reached through discussion.

Conclusion

What is evident from the literature is that NTD interventions tend to centre on MDA, which

focuses on both prevention and treatment. In MDA entire communities are given drugs-

healthy people as well as the unhealthy. This suggests a need for an approach that includes

MDA along with multiple strategies that inform a larger multi-disease and multi-sectoral pro-

gramme. One gap the literature illuminates is the need to apply this approach to policy as well.

Current strategies include a focus on WASH and need to incorporate the social and ecological

determinants of NTDs–often WASH related. WASH is deemed a vital component for any

NTD intervention, so much so that the WHO specifically developed a toolkit to accompany

NTD interventions [90]. WASH includes education and campaigns, as well as infrastructural

development like improving access to safe water. This suggests a preventative and systems

approach to health, not just a treatment-based approach.

The literature also indicates that a long term and systematic approach to the social and eco-

logical determinants of NTDs is an effective prevention measure [37,38]. Developing strong

communities and incorporating social rehabilitation at the sublocation level (e.g. hospital)

could benefit several NTDs and infectious diseases through a multi-disease, multi-sectoral,

and multi-lateral [39,40] approach. Additionally, the flow of information needs to go beyond

case reporting at the village level upwards, but also health planning at the district and national

levels needs to flow down to village health workers at the frontline of NTD care [42]. Several

studies suggest that targeting NTDs through holistic care with a two-way flow of information

could go beyond immediate health impacts by contributing to health systems, sustainable

development, raising educational attainment, increasing productivity, and reducing health

inequalities.
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