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Abstract

Background: The emergence and re-emergence of vector-borne and other infectious diseases of poverty pose a
threat to the health of populations living in urban and low-income settings. A detailed understanding of
intervention strategies, including effectiveness of past outbreak containment, is necessary to improve future
practices. The objective was to determine what is known about the effectiveness of containment measures for
emerging and re-emerging vector-borne and other infectious diseases of poverty in urban settings and identify
research gaps and implications for public health practice.

Main body: We conducted a scoping review and systematically searched peer-reviewed and grey literature
published between 2000 and 2016. Different data extraction tools were used for data coding and extraction, and
data on implementation process and transferability were extracted from all studies. A quality assessment was
conducted for each included study.

We screened 205 full-text articles and reports for a total of 31 articles included in the review. The quality of the
studies was generally low to moderate. The largest body of evidence concerned control activities for Ebola virus
and dengue fever. The majority of interventions (87%) relied on multiple types of measures, which were grouped
into four categories: 1) healthcare provision; 2) epidemiological investigation and/or surveillance; 3) environmental
or sanitary interventions; and 4) community-based interventions. The quality of the majority of studies (90%) was
poor or moderate, and one-third of the studies did not provide a clear description of the outcomes and of the
procedures and/or tools used for the intervention.

Conclusions: Our results highlight the difficulty of establishing causation when assessing the effect of containment
measures. Studies that extend beyond solely reporting on effectiveness and take into account the complexity of
real-world settings are urgently needed. We recommend the allocation of research efforts to the evaluation of the
implementation processes of interventions as well as their comprehensive and systematic description using
validated checklists.
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Multilingual abstracts

Please see Additional file 1 for translations of the
abstract into the five official working languages of
the United Nations.

Background

Almost a year and a half after the declaration of the
Zika virus outbreak as a Public Health Emergency of
International Concern, public health practitioners and
policy-makers remain indecisive about Zika control
measures [1]. This raises concerns about the ability of
current systems to deal with the unpredictable nature
of emerging pathogens, particularly with 84 countries
having confirmed local transmission of the disease
since 2015 [2]. Although the Zika virus shares similar
features with dengue fever and chikungunya, the clin-
ical and public health communities were caught off
guard, given the serious consequences of fetal infec-
tions and the rapid spread of the disease [3]. As the
Zika pandemic will certainly not be the last emerging
infectious disease to challenge global health systems,
it is necessary to understand the common knowledge
gaps in outbreak response across previous epidemics
to improve the containment of future outbreaks.

This is particularly important considering the emergence
of new challenges for cities, including demographic and
environmental changes. With approximately half of the
world’s population now living in urban settings and with
the rapid population growth occurring in low-income
countries, urban and low-resource settings are particularly
prone to epidemics [4]. New megacities act as perfect incu-
bators for the introduction of diseases, with the accelerated
and often uncontrolled urbanization resulting in amplified
circulation of pathogens due to high population densities
and mobility, weak infrastructure and waste management
services, and poor housing [5].

There is an important absence of evidence to guide
effective prevention and control of epidemics in urban
and low-resource settings [6, 7]. The objective of this
review was to examine research literature on the effect-
iveness of containment measures for emerging and
re-emerging vector-borne and other infectious diseases
of poverty in urban settings. A secondary objective was
to identify research gaps and research limitations, and
their implication for public health practice.

Methods

Description of the Delphi process used to select the six
topics of the scoping reviews

This study is part of a larger series of six scoping reviews
conducted by the “VEctor boRne DiseAses Scoping re-
views” (VERDAS) consortium following a call from the
Vectors, Environment and Society unit of the Special
Programme for Research and Training in Tropical Diseases
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(TDR) hosted by the World Health Organization (WHO).
The integral protocol of the VERDAS consortium has been
published [8].

We used an eDelphi survey (a Delphi survey conducted
via electronic mail) to select the six topics considered of
highest priority by a panel of 84 international expert partici-
pants (43% researchers; 52% public health decision-makers;
5% from the private sector). The eDelphi consisted of a
three-round process: 1) we invited participants to suggest
any topic to be considered; 2) more than 80 topics were
rated from “l1—eliminate” to “5—top priority”; and 3) the 20
topics rated 4 or 5 by more than 65% of the participants
(ie., the most highly voted items) were rated for a second
time. By the end of the third round, six topics had been
selected, with the present topic having obtained the
mean rate of 4.00 £ 1.02 and being ranked fifth out of
six in terms of importance (71.4% of the participants
rated the topic 4 or 5).

Search strategy

We conducted a systematic search through MEDLINE,
Embase, Global Health, Web of Science, and the
Cochrane Database of Systematic Reviews in July 2016
to identify published studies. The search strategy was
validated by a public health librarian and consisted of
the following combination of terms: “vector-borne dis-
ease*” OR “infectious disease*” AND “urban setting*”
AND “epidemic*” AND “containment measure*” AND
“evaluat*”. We added all possible word variations and
MeSH terms for each database (see full list in Additional
file 2). Truncations, wild cards, and proximity operators
were also used to broaden our search. Grey literature
was identified through OpenGrey, the Grey Literature
Report, and WHO Library Information Networks for
Knowledge Database (WHOLIS). Finally, additional arti-
cles were identified by manually screening the references
of papers that met our inclusion criteria.

Study selection

The literature identified through the search strategy was
independently reviewed by three team members (LC,
KK, SD) after a pilot round. Based on the initial review,
post-hoc inclusion and exclusion criteria (i.e., developed
after the pilot round for the subsequent literature selec-
tion) were developed, which stipulated the articles must: 1)
be written in English or French; 2) be published in national
and international peer-reviewed journals or grey literature
reports from relevant organizations; 3) pertain to
evaluation of the effectiveness of containment mea-
sures in an urban context; 4) pertain to an outbreak,
an epidemic, or a pandemic; 5) concern emerging or
re-emerging vector-borne diseases or infectious diseases of
poverty on humans. To ensure a contemporary overview
of outbreak control strategies, we also chose to exclude
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articles concerning endemic diseases and articles published
before January 2000.

The articles that met the inclusion criteria after the
title and abstract screening by the two reviewers (LC,
KK) were then reviewed in full by the same reviewers. A
third reviewer (SD) was consulted to resolve any dis-
crepancies at each stage of the process.

To respect the inclusion criteria objectively, we also
based our selection of studies on specific definitions.
First, vector-borne diseases were defined as a group of
pathogens transmitted between hosts through infected
arthropod species such as mosquitoes, fleas, ticks, flies,
sandflies, triatomine bugs, and certain freshwater aquatic
snails [9].

The term ‘infectious diseases of poverty, rather than
designating a specific group of diseases, is used in global
health to describe communicable diseases known to
disproportionately affect poorer populations [10]. For
this reason, we restricted our scope to interventions
conducted in low- and middle-income countries as de-
fined by the World Bank [11].

Second, the terms ‘epidemic’ and ‘pandemic’ refer to
the occurrence of cases of a specific disease in higher
proportions than normally expected in a specific popula-
tion and area [12]. Those terms refer to national and
international events, respectively. The term ‘outbreak]
being less restrictive, refers to both geographical con-
texts and can also be used in the context of a single case
of an emerging or re-emerging disease [13].

Third, we used data from the 2014 revision of the
World Urbanization Prospects issued by the Population
Division of the Department of Economic and Social
Affairs of the United Nations to determine what should
be considered urban populations according to criteria
set by each specific country [14].

Study characteristics, quality assessment, and data
extraction

Descriptive characteristics, quality assessment, and data
from articles that met the inclusion criteria were ex-
tracted into a standardized template using a Microsoft
Excel 2016 (Microsoft corporation, Redmond, Washing-
ton, USA) spreadsheet that was validated by two con-
tributors (LC, SD), with an agreement of over 85% for
the extracted data. First, the quality of the papers was
assessed using the Mixed Methods Appraisal Tool
(MMAT) [15]. This tool evaluates the methodological
validity of qualitative, quantitative, and mixed methods
studies. Studies were ranked according to their respect
of specific criteria and were labelled ‘yes; ‘no; or ‘don’t
know, depending on whether they clearly met the cri-
teria, did not, or if it was not possible to determine from
the reporting whether they met them.
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Completeness of intervention description was assessed
using the Template for Intervention Description and
Replication (TIDieR, http://www.equator-network.org/re
porting-guidelines/tidier/) checklist developed by Hoffman
and colleagues [16]. This tool was used to document the
rationale, materials, procedures (how, by whom, when and
where intervention took place), modifications, and fidelity of
the intervention [17] (see Additional file 3 for the
complete extraction grid used for this review).

The Analysis of the transferability and support to
adaptation of health promotion interventions (ASTAIRE,
https://www.cairn.info/load_pdf.php?ID_ARTICLE=SPUB
_146_0783) checklist, developed by Cambon and col-
leagues, was used to evaluate the transferability of the
interventions, ie., “the extent to which the result of one
intervention in a given context can be achieved in another
context” [18].

Results

Description of included studies

Our search strategy yielded 4179 documents in total. The
title and abstract screening led to the selection of 205
documents, of which 31 articles met our inclusion criteria
after the full-text screening (see the the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
[PRISMA] flowchart — Fig. 1). Studies were carried out
in Africa (n= 14; 45%), South America (n= 4; 13%),
Asia (n= 8; 26%), the Caribbean (n= 4; 13%), and
Oceania (n= 1; 3%). Diseases included Ebola (n= 9;
29%), dengue fever (n= 7; 23%), cholera (n= 5; 16%),
Lassa fever (m= 2; 6%), A/HIN1 influenza (1= 2; 6%),
severe acute respiratory disease (n = 3; 10%), multi-drug
resistant tuberculosis (n = 1; 3%), meningitis (n = 1; 3%),
and malaria (n = 1; 3%). Seven (23%) of the studies were
mathematical models, two (6%) were observational stud-
ies, 12 (39%) were descriptive analyses, and 10 (32%) were
case reports. All documents included were peer-reviewed
articles published in scientific journals. No documents
obtained through the grey literature search met the study
criteria.

Characteristics of the included studies are detailed in
Table 1. A brief description of the intervention, the out-
come measures, an overview of the evaluation of effective-
ness, and the main limitations of the study are reported.

Quality of studies included

Only 14 out of 31 articles were evaluated using the MMAT
(see Fig. 2). Model-based (n= 7) and non-research case
reports (1= 10) were excluded because the MMAT can
only be used for experimental-type design intervention
studies. The studies evaluated consisted of 11 descriptive
studies, one randomized study, one case-control study, and
one qualitative study. Overall, the quality of the studies
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Records identified through database searching
N =5822

Records identified through other sources

N =909

\

—

References retrieved

N=6731
Duplicates excluded
— |
N =2552 1

Titles and abstract screening
N=4179

Records excluded N=3974

Reasons of exclusion:

- Not ENG/FR (n = 719)

- Published before 2000 (n = 281)

- Not in urban area (n = 132)

- Not the evaluation of a containment measure (n = 1029)
- Not an outbreak/epidemic (n = 372)

A

- Not on emerging/ reemerging vector-borne diseases or
infectious diseases of poverty on humans (n = 508)
- Thesis, review and posters (n = 33)

Articles selected for full-text screening

- Grey literature not relevant (n = 900)

Articles identified through N =205
cross-checking references
N=7

\ Full-text screening
N=212

_

Records excluded N=181

Reasons of exclusion:

- Not English or French (n = 1)

- Not in urban area (n = 26)

- Not the evaluation of a containment measure (n = 63)
- Not an outbreak/epidemic (n = 23)

- Not on emerging/reemerging vector-borne diseases or
infectious diseases of poverty on humans (n = 49)

Studies included in the review
N=31

- Thesis, review and posters (n = 14)
- Model-based (n = 5)

Fig. 1 PRISMA Flowchart

evaluated was estimated as moderate, with a median
score of 75%.

Among the 17 articles which could not be evaluated
with the MMAT, 10 were classified as non-research
[19-25, 27, 28, 49] as they did not provide a methods
section, a description of the subjects, procedures or
tools used, or a clear assessment of the outcomes.
Given the lack of essential information to perform a
quality assessment, these studies were considered to
be of low quality.

Types of containment measures
Figure 3 illustrates to what extent the interventions were
described in each study. For the purpose of this paper,
we distinguished between interventions and measures.
Interventions were defined as a set of measures with a
common objective, such as to achieve specific outcomes
(i.e., the overall actions described in each study), and
measures referred to the specific components of those
interventions (i.e., each action developed in all stud-
ies). Measures were grouped into four categories:
healthcare provision (n= 22, 71%), epidemiological
investigation and/or surveillance (n = 19, 61%), envir-
onmental or sanitary measures (n= 19, 61%), and
community-based measures (n = 9, 29%). The groupings
were not mutually exclusive, therefore the percentage
exceeded 100%.

Healthcare provision measures included: health infra-
structure improvements, such as the construction of

new clinics, treatment centres, or hospitals [20, 24, 28,
30, 34, 38, 39, 45, 48] (n =9, 29%); improved case man-
agement [21, 27, 30, 33, 34, 36, 41] (n = 7, 23%); appoint-
ment of public health officers and reorientation of
specialists [19, 22, 24, 28, 36, 48] (n= 6, 19%); training
of doctors, community health workers, and other profes-
sionals [22, 28, 38, 39] (u = 4, 13%); provision of pre- or
post-exposure prophylaxis [21, 30, 37] (n= 3, 10%); re-
active vaccination campaigns [29, 41, 47] (n= 3, 10%);
introduction of treatment beds [24, 46] (n = 2, 6%); use
of new technology for diagnosis and treatment [24, 27]
(n =2, 6%); timely hospital admission and effective triage
of patients [40] (n = 1, 3%), and safe transfer of identified
cases [40] (n = 1, 3%). Psychosocial support was also pro-
vided in one study [25] (n = 1, 3%). Intervention materials
included vaccines, medication, extra beds, and personal
protective equipment [21, 24, 28-30, 37, 39, 41, 45-47]
(n =11, 35%).

Epidemiological investigation and/or surveillance mea-
sures consisted of: the setting up or improvement of sur-
veillance systems [19, 24, 26, 27, 30, 33, 36, 37, 40, 49]
(n= 10, 32%); active case-finding and contact tracing
[25-28, 34, 37, 49] (n= 7, 23%); collection of sero-
logical samples and documentation of cases [22, 28, 37]
(n = 3, 10%); entomological surveys and mapping [22—24]
(n= 3, 10%); screening of all arrivals and departures in
and out of the country by land, air, and sea [29, 49]
(n = 2, 6%); operational studies for testing case definitions
[22] (n =1, 3%); and establishment of a phone-based alert
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Fig. 2 Quality assessment of studies according to the MMAT
- J
management system [37] (n = 1, 3%). Intervention mate-
. rials were real-time polymerase chain reaction (PCR),
1:Baetname o the i"‘e"’e"“:" dashboards, and mobile phones [29, 44] (n = 2, 6%).
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filtration and mosquito collection [23, 27, 31-33, 42, 50]
(n=7,23%).

Community-based measures focused mainly on:
involvement and training of community volunteers
[33, 35, 36, 38, 49] (n= 5, 16%); awareness cam-
paigns [20, 30, 31, 40, 41] (n= 5, 16%); and public
education [31, 33, 41, 49] (1 = 4, 13%). They also included
community-based surveillance or case-finding [30, 35, 36]
(n= 3, 10%) and social mobilization [22, 36] (n = 2, 6%).
Materials used included pamphlets, posters, videos,
social media platforms, and print and electronic media
[24, 27, 35, 38, 49] (1 = 5, 16%).

Lastly, most of the interventions were conducted only
once, and duration ranged from one month and a half
[25, 31, 43] to two years and four months [34]. No infor-
mation was available on modifications made to the inter-
ventions during the study, on adherence of participants,
or on intervention fidelity. The rationale for the majority
of the studies was to focus on controlling the spread of
disease and to mitigate further spread throughout the
country. No conceptual theories were mentioned to
justify the chosen interventions.

Implementation process and transferability

Using the ASTAIRE tool [18], as presented in the
Methods section, we examined the availability of infor-
mation on 23 elements related to the study’s population,
environment, and implementation process, as well as
elements needed for the intervention’s transfer (see
Additional file 3 for all data extracted). Figure 4 illus-
trates the availability of those elements.

The recipient population was not well described in
most studies, with only eight articles providing informa-
tion on its epidemiologic and/or sociodemographic char-
acteristics [21, 24, 27, 34, 37, 40, 41, 47], and four
articles mentioned cognitive, social, and/or educational
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characteristics of the study population [17, 21, 35, 41].
The eight studies that evaluated the intervention’s finan-
cial, geographic, and/or sociocultural accessibility rated
it as favourable [20, 24, 28, 30, 35, 37, 38, 41], although
none of the studies described how these evaluations
were made and are likely based on subjective opinion
and information. The recipients’ perceptions of the in-
tervention’s utility were mentioned in one study [35].

Institutional factors influencing the interventions, such
as committed political will or decision-makers’ positive
perceptions of the intervention, were rarely described.
The types of partners involved with the intervention in-
cluded international organizations (e.g. WHO, Médecins
Sans Frontieres, United Nation agencies), local and
international non-governmental organizations, govern-
mental institutions, and other stakeholders, such as local
authorities or opinion leaders. The private sector (e.g.
petrol, communications, and software companies) was
also involved in one case [49]. Thirteen interventions
were based on routine means and structures (e.g. local
professionals and pre-existent infrastructures), while 11
relied on international assistance or the construction of
new infrastructures, such as hospitals.

The different aspects related to the implementation
process were minimally described in the majority of
studies. The capacities of the providers and project
leaders were only assessed in ten studies [19, 20, 24, 27,
33, 35, 38, 40, 48, 49], and among the nine articles that
reported on financial resources, five mentioned a lack of
funding [19, 20, 25, 28, 45]. In one study, the interven-
tion was stopped after 14 weeks due to budget con-
straints [20].

Evaluation of interventions
While most of the articles (24 out of 31) reported overall
positive results, such as a reduction in disease burden or
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spread, seven studies reported neutral or negative results
[23, 30, 32, 33, 35, 36, 44]. Outcomes used to evaluate
the effectiveness of interventions varied largely among
articles and included: number of cases [23, 24, 27, 29,
31, 33, 36, 37, 39, 41, 43-45, 47, 48]; case fatality rates
[21, 23, 24, 29, 36, 38, 45]; entomological indices such as
the House index and Breteau index [23, 31-33, 42];
delay in disease detection [36, 38] or time between
illness onset and hospitalization [39, 40]; proportion of
contacts among new cases [30]; development of resistant
strains [30]; changes in the reproduction number [26];
and number of cases averted [46]. Four studies did not
provide clear outcome measures [19, 22, 25, 26]
while two studies controlled for measured con-
founders [41, 42], and seven used mathematical modeling
approaches [26, 43—48]. Five studies assessed the effective-
ness of specific measures rather than providing an average
measure of effectiveness for the full intervention. One
of those was a randomized study [42], one was a
case-control study [41], and three were mathematical
models [27, 38, 47].

Challenges faced

The authors identified many challenges encountered in
conducting containment measures. Eleven studies men-
tioned a lack of experience in the diagnosis, manage-
ment, and treatment of the diseases in question among
local doctors, mainly due to the non-endemicity of those
diseases. This led to missing diagnoses and/or misdiagnosis
of early cases, which delayed the time to outbreak identifi-
cation and response [19, 22, 25, 27, 31, 33, 36-38, 40, 48].
Nine studies cited the absence of sufficient material re-
sources and infrastructure as barriers to efficient contain-
ment of outbreaks [19, 20, 24, 28, 32, 33, 37, 38, 48]. Eight
articles identified an important delay between the
onset of the disease and the implementation of a re-
sponse plan or access to treatment for infected
individuals as an important challenge faced by the
intervention [22, 24, 28, 34, 38, 39, 47, 49].

Urban settings were also mentioned as presenting par-
ticular challenges in nine instances [20, 23, 24, 30, 32, 35,
36, 39, 47], with urban epidemics considered more difficult
to control than those occurring in rural areas. The reasons
included: high population density [20, 23, 24, 32, 39, 47];
population mobility [30, 32, 35]; and rapid, unplanned
urbanization [31, 32]. One article mentioned the lack of
community involvement and absence of strong social net-
works as challenges related to infectious disease control in
urban settings. Urban dwellers, as opposed to rural resi-
dents, were described as persons who are “individualistic,
lack social support, and are money dependant and difficult
to mobilise in their overcrowded neighbourhoods” [36].
Conversely, one article mentioned the higher education
level of urban residents as well as the easiest availability of
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healthcare resources as urban factors for more efficient
containment of diseases [20].

Lessons learned and recommendations

Most articles provided recommendations for the ef-
fective containment of future diseases. Those included
improving surveillance measures (n= 10, 32%), redu-
cing the delay between disease onset and implementa-
tion of interventions (1= 9, 29%), involving the
community in the intervention (n = 7, 23%), improving
medical infrastructure and resources (n = 7, 23%), re-
inforcing the training of health professionals (1 = 4, 13%),
and developing and disseminating outbreak management
guidelines (n = 4, 13%).

Discussion

The aim of this study was to determine the scientific
knowledge of the effectiveness of containment measures
of emerging and re-emerging vector-borne and other in-
fectious diseases of poverty in urban settings. We found
that there is limited evidence of effectiveness, given the
poor to moderate quality of the evaluation of the inter-
ventions which were focused on Ebola or dengue con-
trol, excluding several relevant infectious diseases. We
have developed several recommendations for researchers
and practitioners to improve the quality of evidence for
containment measures.

There were a variety of containment measures used sim-
ultaneously for the control of emerging or re-emerging dis-
eases of poverty in urban centres. In the majority of the
studies, it was not possible to determine the effect of any
single intervention due to their overlapping and concurrent
implementation. The data supporting the evidence on the
effectiveness of control measures were generally observa-
tional and rarely experimental with the designs of approxi-
mately one-third of the included studies being case reports
of low methodological quality. Additionally, 65% of the
studies did not specify their evaluation methodology, based
their conclusions on limited data, and/or could not attri-
bute the control of the outbreak to a specific intervention.
While most studies provided recommendations for infec-
tious disease control in urban centres, in most instances
those were not supported by the appropriate data. They ap-
peared to be subjectively-based rather than evidence-based
recommendations, which highlights the need for a higher
degree of scientific rigour to avoid the replication of unsuc-
cessful strategies [51].

Multifactorial issues associated with conducting re-
search in real-world settings, such as context-specific is-
sues related to the implementation of the research project
also inhibited the ability to evaluate the effectiveness of in-
terventions. Real-world scenarios and settings present the
challenge of adapting theoretical (and idealistic) strategies
to practical (and sometimes far from ideal) scenarios [52],
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which usually interfere with the development, success,
and therefore evaluation of intervention studies. Check-
lists such as the TIDieR and ASTAIRE can be used to
document information regarding the description, imple-
mentation processes, and transferability of those interven-
tions [16, 18]. For the studies included in this review, the
quantity and the quality of information on the inter-
ventions’ implementation processes, as well as on
intervention modifications and intervention fidelity,
were insufficiently described. This lack of information
is problematic considering the importance of gather-
ing information on the implementation process of
real-world interventions to provide a better account of
complex phenomena [51]. As a result, the complexity
of the context in which the interventions took place
could not be assessed in most cases, thus drastically
reducing the transferability of the interventions.

Limitations of the study

As we only included articles published in English and
French, relevant documents in other languages such
Spanish, Portuguese, or native languages from the Asian
region were not considered, which may have resulted in
a differential exclusion of information from relevant set-
tings. Additionally, no information was included on the
measures taken in response to the Zika virus pandemic,
due to the time at which our search strategy was per-
formed. Although overall patterns and research gaps
could be identified for the group of conditions studied,
the implicit heterogeneity of the definition of ‘diseases
of poverty’ presented a challenge when summarizing the
results of our search. These issues were overcome using
general checklist tools, but we acknowledge the useful-
ness of narrower definitions and specificity of topics.

Implications for future research

This review has highlighted several knowledge gaps and
priority needs for future research highlighted in Table 2.
Firstly, future research should seek to work within
real-world conditions rather than through controlled
studies, as there is a need for research designs that take

Table 2 Knowledge gaps and priority needs for future research

- Future research designs need to account for the complexity of
real-world settings

- Longer follow-up times and more comprehensive data are needed
to better understand causality and the effects of the interventions

- Comprehensive and systematic descriptions of implementation
processes are needed, as are descriptions of contextual elements
related to transferability, following standardized reporting guidelines

+ More and better evidence is needed on control measures for
neglected tropical diseases

« The theoretical models underpinning interventions need to be
strengthened

- Evidence-based lessons and recommendations should be generated
from research that is conducted objectively
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into account the complexity of the settings in which the
interventions occur. This would allow the influencing fac-
tors of intervention implementation in complex systems
(e.g., political support) to be considered. Similarly, longer
follow-up periods and methodologically rigorous data col-
lection would improve the quality of future studies. Math-
ematical models can be a valuable tool for informing
control measures although the outputs of the models
should be evaluated, such as applied to field settings.

Secondly, there is a clear need for routine and system-
atic description of the implementation process, context,
and related elements needed for transfer to future stud-
ies and scenarios [53]. Standardized reporting checklists
such as TIDieR and ASTAIRE should be used in plan-
ning and reporting interventions in order to improve
knowledge transfer between researchers and enable
public health practitioners to reproduce the achieved
results in future interventions. We also suggest that the
use of these tools should be a requirement of scientific
journals that publish research concerning public health
interventions.

Thirdly, given that the largest body of evidence con-
cerned control activities for Ebola virus and dengue
fever, our study highlights the need to expand the body
of evidence on the containment of neglected tropical
diseases such as chikungunya, human African trypano-
somiasis, and leishmaniosis.

Lastly, both researchers and public health practitioners
would benefit from more theory-informed approaches
for disease control [54, 55]. Studies based on mathemat-
ical models and implementation theories would help to
define factors mediating the speed and effectiveness of
containment measures and would improve the ability of
public health practitioners to conduct informed inter-
ventions. Similarly, evidence-based lessons and recom-
mendations are needed to enable the development of
more useful policies and guidelines.

Implications for public health policy and/or practice

Based on our findings, we highlighted implications for
public health policy and practice which are summarized in
Table 3. Ideally, public health practitioners should focus
on proactive rather than reactive approaches. This would
involve reinforcing the training of doctors and other

Table 3 Implications for public health policy and/or practice

- Focus on a proactive approach when time and resources allow:
reinforcement of training, planning, and investments in materials

« Fund post-intervention research

« Include an adequate evaluation period in the planning of
interventions

+ Rely on theory when planning interventions and making
evidence-based recommendations

+ Promote comprehensive intervention description, especially
regarding context, using validated checklists such as TIDieR and
ASTAIRE
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health professionals on the diagnosis, management, and
treatment of emerging and re-emerging diseases, increas-
ing the resources available for disease containment, and
improving medical infrastructure before the onset of any
outbreak or epidemic. We recognize that such recommen-
dations are not always feasible in low-resource settings,
and this review identified other areas of practice that can
be more easily addressed. Among them, the funding of
post-intervention research and the inclusion of an evalu-
ation period in the design of the intervention is needed.
Similarly, future interventions should be planned on the
basis of existing evidence and theory.

Conclusions

The results of this review demonstrate that there is an
important lack of good quality evidence to guide infec-
tious disease containment measures. The majority of
interventions included this review were complex, which
was further complicated by the setting or context where
the intervention was implemented. There are actions
that should be taken to improve the quality of the evi-
dence and to account for the context through compre-
hensive and standard reporting. Allocating research
efforts to evaluating the implementation processes of
interventions is an important step in improving the
control of emerging and re-emerging diseases.
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