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Abstract

Background: Recent evidence suggests that soil-transmitted helminth (STH) transmission interruption may be fea-
sible through community-wide mass drug administration (c(MDA) that deworms community members of all ages. A
change from school-based deworming to cMDA will require reconfiguring of STH programs in endemic countries. We
conducted formative qualitative research in Benin, India, and Malawi to identify barriers and facilitators to successfully
launching a cMDA program from the policy-stakeholder perspective.

Methods: We conducted 40 key informant interviews with policy stakeholders identified as critical change agents

at national, state/district, and sub-district levels. Participants included World Health Organization country office staff,
implementing partners, and national and sub-national government officials. We used the Consolidated Framework for
Implementation Research to guide data collection, coding, and analysis. Heat maps were used to organize coded data
and differentiate perceived facilitators and barriers to launching cMDA by stakeholder.

Results: Key facilitators to launching a cMDA program included availability of high-quality, tailored sensitization
materials, and human and material resources that could be leveraged from previous MDA campaigns. Key barriers
included the potential to overburden existing health workers, uncertainty of external funding to sustain a cMDA pro-
gram, and concerns about weak intragovernmental coordination to implement cMDA. Cross-cutting themes included
the need for rigorous trial evidence on STH transmission interruption to gain confidence in cMDA, and implemen-
tation evidence to effectively operationalize cMDA. Importantly, if policy stakeholders anticipate a cMDA program
cannot be sustained due to cost and human resource barriers in the long term they may be less likely to support the
launch of a program in the short term.

Conclusions: Overall, policy stakeholders were optimistic about implementing cMDA primarily because they believe
that the tools necessary to successfully implement cMDA are already available. Policy stakeholders in this study were
cautiously optimistic about launching cMDA to achieve STH transmission interruption and believe that it is feasible
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to implement. However, launching cMDA as an alternative policy to school-based deworming will require addressing

key resource and evidence barriers.

Trial registration This study was registered in the U.S. National Library of Medicine Clinical Trials registry (NCT03014167).

Keywords: Soil-transmitted helminths, Neglected tropical diseases, Health policy, Facilitators, Barriers, Mass drug

administration, Implementation science, Policy guidelines

Background

Soil-transmitted helminths (STH) are a group of intes-
tinal worms that affect an estimated 1.5 billion people
annually who primarily reside in low- and middle-income
countries (LMICs) [1]. STH is one of the most common
infections affecting impoverished communities, par-
ticularly those with inadequate access to safe water and
sanitation. Moderate to heavy intensity infection with
STH is associated with anemia, growth stunting, and
impaired physical and cognitive development [1-3].
Current World Health Organization (WHO) guidelines
for STH prioritize morbidity control amongst popula-
tions at high risk for developing STH-associated mor-
bidities, including pre-school and school-age children,
women of reproductive age, pregnant women, and adults
in high-risk occupations [2]. The current standard of
care for STH is school-based deworming through mass
drug administration (MDA) of anthelmintic drugs such
as albendazole and mebendazole. However, the school-
based MDA model leaves several populations at risk of
being untreated, including school-aged children who are
not enrolled in school, their parents, and other commu-
nity members at risk of STH infection. These populations
serve as infection reservoirs in the community putting
children and other susceptible groups at ongoing risk of
reinfection. If reservoirs of STH infection persist in the
community, school-based MDA might need to be sus-
tained indefinitely [4—6].

Early evidence suggests that it might be possible to
interrupt transmission of STH early using community-
wide MDA (cMDA), as opposed to school-based MDA
[7-9]. Many neglected tropical disease (NTD) programs,
such as lymphatic filariasis (LF) programs, have success-
fully used cMDA to interrupt disease transmission [10,
11]. In a cMDA program for STH, community members
of all ages are dewormed, typically via door-to-door or
fixed-point delivery through a volunteer workforce of
community drug distributors (CDDs) [12]. However, a
change in global STH guidelines from morbidity control
amongst children to transmission interruption at a com-
munity level will require reconfiguring STH programs at
a national level in STH-endemic countries. Transitioning
platforms from targeting children through school-based
MDA to platforms that reach the entire community
would potentially require adapting school-based MDA

sensitization resources and activities to reach all com-
munity members; transferring administration of STH
MDA programs from Ministries of Education to Min-
istries of Health, or establishing a coordination mecha-
nism between the two agencies; training volunteer CDDs
to deliver cMDA; and strengthening supply chains for
the increased quantity of deworming drugs needed for
cMDA [13].

For programs to successfully make this transition, it is
important to understand factors that influence the launch
of cMDA for STH transmission interruption [6]. Previous
studies have found that early involvement of policy stake-
holders has a positive effect on roll out of new commu-
nity-level intervention policies in LMICs [14]. Further,
understanding the buy-in and support (or lack thereof)
of policy stakeholders can help to proactively address
implementation challenges, such as changes in infra-
structure needed to implement a new intervention [14—
16]. We conducted formative qualitative research with
key STH policy stakeholders in three countries (Benin,
India, and Malawi), prior to the rollout of a new cMDA
trial for STH transmission interruption. These stakehold-
ers included national-level government officials, imple-
menting partners, WHO, and state/district level Ministry
of Health (MOH) officers.

The purpose of this study is to identify policy-level
determinants (facilitators and barriers) of launching
c¢cMDA across three heterogeneous contexts in Benin,
India, and Malawi. This evidence is necessary for identi-
fying best practices for rollout of c MDA as part of larger
STH transmission interruption programs, or other newly
launched community-based public health campaigns.

Methods

This qualitative study is embedded within the DeWorm3
Project, a hybrid type 1 implementation-effectiveness
trial evaluating the feasibility of interrupting STH trans-
mission using cMDA [12, 17-19]. The DeWorm3 trial
aims to evaluate the feasibility of interrupting transmis-
sion of STH using biannual cMDA targeting commu-
nity members of all ages [12]. Additionally, DeWorm3
implementation science (IS) research aims to evaluate
the epidemiological, intervention characteristics, systems
factors, and social factors influencing cMDA to develop
and test a model that is sustainable and scalable [17].
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This formative qualitative study included data collection
at project baseline, prior to the launch of the DeWorm3
trial. This study was designed to gain insight into policy-
level factors influencing the initial rollout of cMDA.

Study setting

DeWorm3 trial sites include Benin, India, and Malawi
Site selection is described in more detail in the DeWorm3
trial protocol [12]. In Benin the current standard-of-care
is school-based MDA that targets school-aged children
(SAC) between 5 and 14 years of age. In India, the stand-
ard-of-care includes school-based MDA and National
Deworming Days that target preschool-aged children
(PSAC) and SAC 1-19 years of age. In Malawi, the
standard-of-care includes school-based MDA and Child
Health Days that target PSAC and SAC ages 1-14 years
old. More information about baseline prevalence and
other site characteristics can be found in detail elsewhere
[18].

Study population and sampling

Key policy stakeholders—including MOH, Ministry
of Education, WHO and other implementing partners
such as non-governmental organizations (NGOs)—play
an important role in shaping, adopting, and scaling up
new NTD programs and policies. Stakeholder mapping
workshops were conducted in each country to identify
individuals who were considered critical STH change
agents in each country at the national, state/district, and
sub-district levels. Stakeholder maps included 52 indi-
viduals in Benin, 137 individuals in India, and 54 indi-
viduals in Malawi. Purposive quota sampling was used
to select interviewees from the stakeholder maps across
stakeholder “levels’, including WHO country offices,
implementing partners, and national and sub-national
government personnel in each country [20]. We aimed
to sample two to three individuals at the Implementing
Partner and National level and five to ten individuals at
the sub-national level.

Data collection

In 2018, we conducted individual interviews with STH
policy stakeholders in Benin, India, and Malawi, before
the rollout of cMDA in conjunction with the DeWorm3
Project. Data collection and analysis were informed
by the Consolidated Framework for Implementation
Research (CFIR), a meta-theoretical framework of 38
constructs that provides a typology for characterizing
potential determinants (both barriers and facilitators)
to implementation from the perspective of individuals
involved in implementation [21]. We identified a priori
24 CFIR constructs to address in this study, which were
used to shape three semi-structured interview guides.
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The interview guides contained a mix of respondent and
informant style questions, tailored to stakeholder group
at national/state level, district level, and sub-district lev-
els. Site-adapted question guides were translated into the
national and/or local languages, including French (Benin)
and Tamil (India). Study staff fluent in the local languages
were trained to conduct interview and they conducted
interviews in locations convenient to respondents. Prior
to starting the interview, all participants provided writ-
ten informed consent or indicated their consent using a
thumb print in the presence of a witness. Following con-
senting procedures, interviews were audio-recorded.

Analysis

Data were transcribed in the local languages, where
applicable, and translated into English. Transcriptions
and translations underwent quality assurance reviews to
ensure accuracy and any discrepancies were referred to
the original transcriber or translator for revision. Par-
ticipant names were removed from transcripts but the
stakeholder level (e.g., national-level) was included. Atlas.
ti 8 qualitative software was used to store and organize
the transcripts. A group of five coders based in Seat-
tle, United States; Vellore, India; and Cotonou, Benin
engaged in coding the data. All coders were trained using
a standardized analysis plan. Data were analyzed deduc-
tively using an a priori codebook drawing from 24 CFIR
constructs across all five domains, three CFIR constructs
that were duplicated to specify if they were relevant to
STH or other NTDs (LF), and five additional codes (non-
CFIR) that we hypothesized influenced the implementa-
tion of c MDA (Additional file 1). Codebook definitions
and inclusion and exclusion criteria were updated itera-
tively by coders during the coding process. Most tran-
scripts were assigned to two coders for double coding. A
subset (all transcripts from Malawi and a subset of seven
transcripts from India) were assigned only to a single
coder due to availability. Coders met weekly to discuss
variability in coding and to resolve differences. An addi-
tional third coder reviewed discrepancies in codes and
served as a tiebreaker when necessary.

Case memos were developed for each stakeholder
group by site and were further summarized within an
Excel-based heat map. Heat maps were used to organ-
ize coded data by CFIR construct and differentiate per-
ceived facilitators and barriers by stakeholder. Where
individual responses indicate that a construct makes the
introduction of ¢cMDA easier (i.e., a facilitator), their
response was designated as a strong (dark blue) or mod-
erate (light blue) facilitator. Where the individual indi-
cated that a construct makes the introduction of cMDA
difficult (i.e., a barrier), their response was designated as
a strong (dark orange) or moderate (light orange) barrier.
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Table 1 Stakeholders interviewed by country and level (N=40)

Stakeholder level Benin India  Malawi
WHO/Implementing partner 3 3 2
National government 2 2 4
Subnational 1st level (state/district/

department) 2 3

Subnational 2nd level (sub-district/block) 4 7

Total 1 15 14

If the individual indicated that a construct could be both
a facilitator and a barrier or was neutral (no evidence
of positive or negative influence), it was designated as
mixed (grey). Heat maps were visually assessed for pat-
terns across stakeholders, stakeholder levels, constructs,
and sites. Facilitators and barriers were identified by not-
ing patterns that were cross-cutting across individuals,
constructs, and/or countries and via thematic organiza-
tion and analysis of coded data.

Results

A total of 40 respondents participated in this study
(Table 1). These STH policy stakeholders identified
several potential facilitators and barriers influencing
the effective launch of cMDA for STH. Key facilitators
include ensuring there are tailored community sensitiza-
tion protocols in place and that existing campaign infra-
structure can be leveraged (as opposed to creating new
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systems). Barriers included concerns about health work-
ers’ readiness and capacity to conduct the intervention,
competing funding priorities, and concerns about exist-
ing intragovernmental partnerships. An additional cross-
cutting theme was the importance of rigorous clinical
and implementation evidence to inform potential transi-
tions in the STH standard of care.

Key facilitators

Effective, tailored community sensitization is a key
component of successfully launching cMDA

Policy stakeholders indicated that the effective launch of
c¢MDA with high coverage relies on community sensitiza-
tion that dispels rumors, addresses myths, and mobilizes
community members through education, training, and
other similar activities. Four CFIR constructs, engaging
participants, engaging leaders, design quality and packag-
ing, and intervention complexity influenced this theme by
highlighting opportunities and best practices for strong
sensitization campaigns to support rollout of cMDA
(Fig. 1).

Policy stakeholders across all three countries drew
from their experience leading other MDA campaigns,
and emphasized that participants need to be engaged
through outreach activities (social marketing) before and
during cMDA to overcome myths related to MDA (CFIR
construct of engaging participants, Fig. 1). During prior
campaigns, stakeholders noted that news of adverse or
side effects that were unrelated to the drugs had dramatic
effects on subsequent community coverage. Similarly,
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stakeholders were concerned that expanding MDA to
adults will create new sensitization challenges for STH
programs that are accustomed to compliant pediatric
populations. A stakeholder from Benin mentioned that
if cMDA sensitization was not tailored to address adult
concerns, drug distributors “[may] be chased away”
(Benin #9 (District)).

Based on their experiences with other cMDA pro-
grams for LF, stakeholders in India and Benin expressed
concern that adults may reject cMDA for STH if they
perceive themselves to be low risk for infection. Thus,
stakeholders believed previous MDA awareness materi-
als and social mobilization tools could be leveraged from
other campaigns to overcome this challenge.

Convincing the whole community, why the whole
strategy is being changed... we might have to prepare
some communication messages, some advocacies so
we will use all the strategies which we generally use:
advocacy with the teachers, the leaders. Explain [to
communities] the benefit, what is the power of this
intervention, what is the gain that you are going to
get. Instead of deworming for 20 years you might
have to deworm only about 2 years to stop [STH
transmission].—India #2 (National)

Policy stakeholders in India and Malawi believed tailored
sensitization to specific community sub-groups would
make ¢cMDA more complex to deliver (CFIR construct
of intervention complexity, Fig. 1). While complexity was
largely viewed as a challenge, it was viewed as a surmounta-
ble challenge necessary to implement effective sensitization
activities. In India, national and sub-district level stake-
holders suggested sensitization techniques should vary by
geography, education, and socioeconomic status. Stake-
holders in Malawi believed c MDA sensitization would need
to be adapted for different cultures and religious beliefs and
should involve religious leaders in sensitization efforts or
consider distribution at religious institutions.

We need to sensitize massively like going to the
churches... and Mosques. As you know [in District]
most of the people are Muslims, so we need to target
those areas. We also need to make sure that the local
leaders know this issue and we need to tell them
that wherever people have gathered...it is also their
responsibility to let the people know what govern-
ment intends to do in their area.—Malawi #8 (Dis-
trict)

Stakeholders in all sites warned that each community
has unique myths and rumors; effective sensitization is
sensitization that can be tailored to local contexts. Policy
stakeholders felt most comfortable with launching cMDA
if adaptable sensitization strategies were already in place.
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Opportunities to leverage existing health campaign
infrastructure is important for policy stakeholders to support
c¢MDA launch

Policy stakeholders believed cMDA should be launched
using existing MOH resources, including human and
material resources, if it is aligned with current health
programs and goals. Three CFIR constructs, structural
characteristics, tension for change, and adaptability, con-
tributed to the development of this theme (Fig. 1).

Policy stakeholders across three countries believed
existing school based and LF MDA resources could be
used to support the launch of cMDA (CFIR construct
of structural characteristics, Fig. 1). This includes train-
ing CDDs from prior MDA campaigns for other NTDs
and leveraging existing infrastructure such as office space
and drug storage facilities. Policy stakeholders in India
focused on leveraging existing sensitization infrastruc-
ture; because albendazole is also included in LF MDA,
community members may have higher acceptability of
the intervention if this messaging is included in existing
sensitization channels. Stakeholders in Malawi favored
using existing structures to mitigate funding challenges
that come with starting a new program.

The best adaptation is to utilize the existing struc-
tures because we cannot create a new structure...
I am saying this because of sustainability issues
because when you are doing these activities when
we are starting, we may have funding but after these
activities, when we want to take it in a routine way,
funding might become a challenge. So, if you create a
new structure, after the funding, automatically those
structures will need more funding but if you use
existing structures, they will use routine approach
where normally they use the way they execute their
duties.—Malawi #11 (National)

Policy stakeholders noted that one reason why cMDA
for STH is a priority for the health system is that it is a
challenge that can be addressed with tools at hand, with-
out the need to develop new technologies or innovations.

The fact that people choose interventions is not
because this is a priority, this is not a priority. It's
rather because we have the means to solve this.
There are actually many things that are priorities,
now if the cost of the intervention, the resources
available to do this... and it does good to the popula-
tion.—Benin #1 (WHO)

In Benin and India, several policy stakeholders believed
it was important to pursue STH transmission interrup-
tion and launch cMDA for STH as a part of existing
maternal and child health agendas (CFIR construct ten-
sion for change). In Benin, several stakeholders believed
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children were still at risk of STH morbidities under the
current standard of care, and thus STH programs need
to be community wide (Fig. 1). In India, stakeholders
believed cMDA for STH should be prioritized because
it might effectively reduce anemia amongst women of
reproductive age.

Maternal and child health is the most important
program. All programs come under this program.
When we look at this, one of the challenges of a
pregnant woman is anemia. This anemia cannot be
prevented only in pregnancy. All of a sudden after
a woman gets pregnant, if anemia has to be pre-
vented, it will not be effective... One of the effects of
worms is anemia. If this is corrected in the growing
age, that girl after marriage, can be healthy when
she gets pregnant. Therefore, maternal mortality or
child mortality can definitely be reduced because of
this.—India #7 (District)

While policy stakeholders across sites highlighted the
benefit of leveraging the local health workforce from pre-
vious interventions, there were still persistent concerns
about having sufficient staff and training resources to
manage an additional door-to-door cMDA campaign for
STH.

Key barriers

Policy stakeholders are concerned about health worker
workload and human resources

Policy stakeholders in all sites expressed concerns about
staffing availability, the potential to overburden work-
ers, and the need for improved structured supervision
should cMDA for STH become national policy. Several
CFIR constructs contributed to the development of this
theme, including available resources, organizational
incentives, and implementation climate. Stakeholders’
concerns about health worker workload were captured
by the constructs: available resources, relative advantage,
and intervention complexity wherein they compared the
lower human resource needs and uncomplicated delivery
of school-based MDA to that of cMDA. Concerns arose
around immediate gaps in supervision needed for cMDA,
which may reflect lower levels of readiness to launch a
new cMDA program, reflected by the readiness construct
(Fig. 1).

Policy stakeholders compared the human resource
requirements of school-based MDA to c¢cMDA, high-
lighting school-based deworming leverages teachers to
distribute drugs, whereas in some settings CDDs would
need to be recruited and trained to deliver cMDA.
National-level stakeholders in Benin and Malawi did
not believe there would be enough CDDs readily avail-
able to deliver cMDA for STH with high-coverage (CFIR
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construct available resources, Fig. 1). Stakeholders in all
sites expressed concerns that CDDs are often overworked
and underpaid, and that increasing their existing work-
load might result in poorly delivered cMDA programs.

The challenges could be shortage of staff because
these people are doing other routine programmes
and the staffing level is low. So, if you are trying to
make it a routine you should also think of overload-
ing the same staff who are understaffed. It could be
better, but I think issues to do concerning staff should
also be emphasized otherwise you may have chal-
lenges.—Malawi #3 (District)

While school-based MDA programs do not guarantee
financial incentives to teachers to deliver deworming,
policymakers in Benin and Malawi believed launching
c¢cMDA would require additional monetary incentives for
CDDs or other health workers involved (CFIR construct
organizational incentives, Fig. 1). Further, stakeholders
across all levels noted that CDD motivation is often tied
to their sense of value, based on the incentives received.
In Benin, stakeholders were concerned that insufficient
incentives and focus on performance-based targets would
act as a barrier to launching c MDA with high coverage.

They say if we do not give them money, they will not
distribute... some will continue to claim Ah! How
much is it per child?’ It’s a little absurd but we had
such cases. It’s real facts, where the teacher refuses to
give a free tablet to his students.—Benin #2 (Imple-
menting partner)

Policy stakeholders in India and Malawi noted that
without greatly expanding the size of the CDD workforce
prior to launch, CDDs may not have sufficient time to
deliver cMDA for STH. Due to financial resource restric-
tions, stakeholders presented scenarios in which they
must choose between increasing the number of health
workers participating in implementation or allocating
more time to conduct cMDA.

Further, stakeholders in India and Malawi believed
cMDA would present complex challenges to the CDD
workforce that may make it difficult to launch the pro-
gram with high coverage (CFIR construct intervention
complexity, Fig. 1). These challenges include delivering
in difficult terrain, multiple visits to reach all commu-
nity members, and inadequate time (days) to administer
cMDA.

Now you are increasing their task five-fold, so I don’t
know how happy they are going to be...you are add-
ing to the work and if you have to deworm every-
one...it will be resource intensive, and you will find
it difficult to have coverage this large, on a regular
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basis over a period of several years, it won't be a
simple task as compared to a school based [MDA].
In the home-based activity, you need to have a big
team of people going from house to house, whereas
in the school-based program you have the advantage
of having teachers. You can very easily involve the
teachers and your work will be reduced substantially
if you have the cooperation of the education depart-
ment and the teachers.—India #3 (WHO)

Policy stakeholders in Benin and Malawi were con-
cerned that launching cMDA could overburden the
existing health workforce and strain resources (CFIR
construct available resources, Fig. 1). One policy stake-
holder in Benin explained how the lack of adequate staft-
ing may lead to burnout of CDDs and supervising health
workers:

What can be problematic is that, when a single indi-
vidual is used for many things, they can no longer
be productive. They are exhausted and when a new
intervention comes again, they cannot refuse but
will do as they can. So, that's why I was speaking
earlier about insufficient human resources to do the
work. Because there are many things on the ground,
when you go to a District health center, there may
be a nurse, a midwife with caregivers...It is to such
an extent that sometimes when you need them to do
something, you will find them already doing some-
thing else. It is not that they are there doing nothing,
no. They are busy with something. Okay, but that
does not mean they are not favorable to the cause
and don’t understand the merits. They agree to do
it, but they are limited by their temporary availabil-
ity.—Benin #6 (Sub-National)

In India, most National and some sub-national policy
stakeholders were concerned that the health workforce
would not immediately accept launching a new cMDA
program if it increased their workload (CFIR construct
implementation climate, Fig. 1).

Naturally the workload is high for community-wide
MDA, so there will not be immediate acceptance, we
should give a motivation training, and should moti-
vate on how beneficial it is, there will not be imme-
diate acceptance, mainly because of the workload,
moreover because there is less compliance at the
community level, there won’t be immediate accept-
ance.—India #8 (Sub-National)

Policy stakeholders were similarly concerned that
supervisors may not be able to provide adequate super-
vision during implementation, should cMDA for STH
become standard of care. Supervision was of greater
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concern to higher level (national/ WHO) stakehold-
ers compared to district stakeholders who are typically
responsible for local supervision (CFIR construct readi-
ness, Fig. 1).

Very often when health workers are being trained,
all I see is that they are gathered somewhere for an
hour, cards are distributed without explaining any-
thing and then they leave. But no one monitors what
they do on the ground...Nobody supervises health
workers; everyone thinks they are a boss at home,
distributors are allowed to go to the field. Everyone
does what they want. So, you have to have supervi-
sion, you need to follow the actors on the field and
now be willing to manage any complications aris-
ing.—Benin # 1 (WHO)

Policy stakeholders are uncertain about the sustainability

of cMDA programs without additional external funding

In each country, policy stakeholders cited concerns about
sustainability and sources of future funding as barriers
to launching a new cMDA program. Several constructs
contributed to the development of this theme, including
relative priority, available resources, financial cost, and
a non-CFIR construct, donor relationships, that captured
concerns around the limited number of donors in the
NTD space (Fig. 1).

National-level policy stakeholders in Benin and Malawi
were concerned that cMDA for STH would not be suc-
cessful over the long-term without support from NGOs,
donors, or other external organizations that choose to
champion the potential policy change.

We may not have the resources to do mass drug
administration so given a chance that there is an
NGO which is trying to do the same, we always wel-
come the idea because it is complimenting govern-
ment services and government is being supported.
So, I have never seen a resistance concerning a pro-
gramme like [cMDA] from the Ministry of Health.
We do not do them because the resources are limited
so we prioritize.—Malawi #3 (District)

In contrast, in India, resources were not perceived to
be a major barrier, as national-level policymakers high-
lighted a sense of growing autonomy and reduced donor
dependence (CFIR construct available resources, Fig. 1).

India is very well placed because it has its own
resources, it is not donor dependent... There is a
benefit to it also but there is also a slip side to it
because it’s your own money...I know in countries
like Nigeria, Ethiopia, obviously it’s hugely... donor
dependent...the Governments do not have money
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of their own so the prioritization may also depend
upon what priorities of donors are...and that does
not necessarily have to be country driven always, we
know that.—India #1 (Implementing partner)

Policymakers noted that the limited number of donors
and partners supporting NTD programs globally might
compromise the ability for programs to test and scale
up innovative approaches to cMDA delivery. National-
level policy stakeholders in India highlighted WHO
and funders would need to continue to be engaged in
research and implementation, following launch of a
c¢cMDA program.

WHO of course will continue to be an important
player not just for drug donation but even for guid-
ing...the guidelines are coming from WHO so how
do we keep WHO informed about what India is
doing...so that they can inform and guide us and
then there is a donor community which is very small
I think unfortunately for neglected tropical diseases
at large...but there may be a few donors and...they
might be the big ones but they are few in number. So
how can the donor community be continued to be
engaged on this so that without investments I don’t
think any of this research building or trying new
options can be possible.—India #1 (Implementing
partner).

Concerns about existing intragovernmental partnerships are
a barrier to launching cMDA

Transitioning to ¢cMDA for STH will require varying
degrees of system redesign in each country, presenting
unique challenges in each site. The primary CFIR con-
struct contributing to this theme is cosmopolitanism,
highlighting opportunities and challenges for coordina-
tion between the MOH and other ministries, non-minis-
try partners, and other collaborators (Fig. 1).

In Malawi, partnerships between the MOH and other
ministries may need to be formalized prior to launch of
a cMDA program. This includes creating administrative
structures to link ministries and designate lead ministries
for launching cMDA. A challenge that several stakehold-
ers at both national and sub-national levels in Malawi
noted is a lack of formal information-sharing systems and
supervisory structures to help the MOH effectively col-
laborate with other ministries, like the Ministry of Edu-
cation (Fig. 1).

We need to start at the Ministry level. Where Min-
istry of Health and Ministry of Education and other
Ministries that are relevant in implementation
of this MDA. They need to integrate and to find a
mechanism whereby there will be an integration in
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terms of calendars for example school, or adminis-
tration of drugs. We need to have an understand-
ing to say, at this time it’s when we will be doing the
MDA.—Malawi #9 (implementing partner)

In contrast, policy stakeholders in Benin and India did not
mention cross-ministry or partner coordination as obstacles
to the introduction of cMDA for STH. Stakeholders in both
countries did, however, highlight the importance of launch-
ing c MDA as joint initiatives across ministries (Fig. 1).

Health is not the responsibility of the Ministry of
Health alone; it is a multi-sectoral issue, and which
requires the participation of almost all ministries.
The treatment must not be done by the Ministry of
Health alone. We must involve the Ministry of Edu-
cation, Interior.—Benin #6 (Subnational)

Cross-cutting theme: future updates to STH policy will require
rigorous evidence to ensure buy-in from policy stakeholders
Before launching a c MDA program, policy stakeholders
indicated that rigorous clinical and implementation evi-
dence are needed to inform any future updates to current
STH policies. The primary CFIR constructs contributing
to this theme were knowledge and beliefs about cMDA
and evidence strength and quality, (Fig. 1).

Policy stakeholders in each country had strong positive
attitudes towards launching cMDA driven by the belief
that it could potentially eliminate STH transmission
(CFIR construct knowledge and beliefs, Fig. 1).

It is a mass distribution to the whole population of
the community. So, it will work because the drugs
will be administered to all the targeted clients.
So, the chances of the parasite surviving because
sometimes it comes from one person to another, so
if it will be distributed at the same time or given a
period of time, I think it can be effective.—Malawi
#9 (Implementing partner)

Stakeholders indicated that there is a dearth of evi-
dence related to STH and transmission interruption.
The evidence base will need to be strengthened before
proposing new shifts in policy. Policy stakeholders prior-
itized clinical trial and cost-effectiveness data to inform
potential updates to STH policy. Stakeholders in all coun-
tries also pressed that evidence about implementation
and effective delivery of c MDA were necessary to launch
c¢MDA (CFIR construct evidence, Fig. 1).

If you look at the publications on STH, they are
not too many that you can find, and even if there
are, they are small studies...continue to invest in
the research I think will be important. — India #1
(Implementing partner)
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The policies that we have currently they are school-
based. And whatever information is in that, there
are mostly school based and obviously it needs to
change to cater for the community element. We
would want to see if [(MDA] is successful or not. If
it’s successful that’s where policies need to change
because the research is there to guide policies mak-
ers.—Malawi #7 (District)

Policy stakeholders overall were encouraged by new
c¢cMDA clinical trials and were optimistic about incor-
porating evidence into future policies. Indian stakehold-
ers were the most optimistic in terms of acknowledging
potential pathways for scaling up a cMDA policy, while
also acknowledging complexities with sustaining new
programs (Fig. 1). Stakeholders from Benin believed that
the standard of care for STH could be changed, but the
availability of financial and human resources could act
as a barrier to future policy changes (Fig. 1). Malawian
stakeholders were more neutral in their responses about
changing the standard of care, but notably many indi-
cated enthusiasm for testing cMDA for transmission
interruption (Fig. 1).

Discussion
This study used formative qualitative research among
policy stakeholders to identify the perceived barriers and
facilitators to launching cMDA for STH transmission
interruption in Benin, India, and Malawi (Table 2). Facili-
tators to the successful launch of cMDA were tailored
community sensitization plans in place to proactively
address local myths, improve intervention awareness,
and achieve high treatment coverage. Policy stakehold-
ers across all sites also noted that leveraging existing
MDA infrastructure—including material and human
resources—will be necessary for the effective launch of
c¢MDA policies, so as not to duplicate existing programs.
Barriers to the successful introduction of cMDA included
overburdening the existing healthcare workforce to
deliver c MDA, uncertainty regarding the sustainability of
cMDA, and a need for greater collaboration across minis-
tries and non-governmental partners before launch.
Stakeholders in all sites identified adaptive community
sensitization as one of the most important determinants
of successfully launching cMDA programs, due to its
role in preparing communities. Without proper sensiti-
zation, cMDA could fail to achieve the coverage needed
to stop STH transmission, potentially delegitimizing the
program early in its implementation. The importance of
community sensitization is well known in the MDA lit-
erature. For example, in the Greater Mekong Subregion,
policymakers and scientists in a formative qualitative

Page 9 of 14

study on malaria elimination identified community
engagement and sensitization as a priority for address-
ing the negative impact of rumors and misconceptions
on future uptake of MDA [22]. A systematic review of
community participation in the development and imple-
mentation of public health programs in high- and mid-
dle-income countries suggested that policymakers should
consider investing resources in community sensitization
and participation during program design, before imple-
mentation begins [23]. This mirrors findings from our
study, emphasizing that strong community sensitization
is not only a mid-implementation investment, but rather
a key criterion for shaping policymaker decisions.
Opportunities to leverage existing MDA campaign
infrastructure were perceived to be an asset for launching
cMDA; economies of scope might be achieved if exist-
ing infrastructure could be utilized to expand deworm-
ing. However, policy stakeholders across sites noted
that health workers were overstretched and that existing
human resources may not be able to absorb a cMDA for
STH program. A qualitative evaluation of cMDA for STH
in Kenya found that community health volunteers and
community members similarly identified health worker-
workload and capacity as challenges to delivery [24]. Our
study highlights that policy stakeholders may view cMDA
as a feasible program due to existing infrastructure, but
they are concerned that community-level implement-
ers may not feel the same way. Incorporation of cMDA
into existing health systems and devolution of tasks
to CDDs will require careful planning to reach econo-
mies of scope without compromising the productivity
of the health workforce in achieving c MDA objectives.
Policy stakeholders in this study specifically highlighted
that training and campaign infrastructure from LF pro-
grams could be leveraged to prepare CDDs to distribute
albendazole. When determining the cost-effectiveness of
c¢MDA, health economists should consider the additional
costs needed to hire and train new health workers when
expanding from school-based MDA to cMDA [25].
Launching successful cMDA for STH is reliant upon
leveraging external funding that currently supports
school-based deworming programs. One concern
amongst stakeholders in Benin was the cost of drugs
needed for cMDA in the future, should drug donations
ultimately be halted. NTD policy stakeholders have
observed this challenge in other settings; for example,
onchocerciasis programs targeting disease elimination in
Africa have often had setbacks due to inadequate domes-
tic funding. Programs continue to need partnerships and
financial support to achieve elimination [26]. Cost and
resource barriers may lead policy stakeholders to believe
that the program will not be sustained within their local
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context. If policy stakeholders do not believe that a pro-
gram can be sustained in the long term, they may be less
likely to support the launch of cMDA in the short term.

Policy stakeholders in Malawi described a lack of intra-
governmental coordination and collaboration in stand-
ard of care school-based MDA. In contrast, stakeholders
in Benin and India highlighted opportunities for joint
intra-government initiatives to support launch of cMDA.
A study of Bihar’s school-based deworming program
highlighted the importance of collaboration between
health and education departments: where infrastructure
was shared, the program achieved higher coverage and
reduced overall program costs [27].

Policy stakeholders also stressed that any future policy
changes need to be grounded in rigorous trial evidence
about STH transmission and implementation evidence
such as cost-effectiveness, not simply driven by political
momentum. For example, a triple drug regimen for LF
moved rapidly from evidence to policy due in part to the
availability of both clinical trial evidence and acceptability
studies [28, 29]. Further, a study on national policy devel-
opment found that evidence translation was expedited
when research included operationalization and implemen-
tation questions, which was also echoed by policy stake-
holders in this study [30]. When considering launch of
cMDA it is necessary to provide policy stakeholders with
both clinical and implementation evidence to move from
evidence to launching of new evidence-based programs.

There are several strengths of this study. This study
included a sample of policy stakeholders from three
countries before implementing a multi-site randomized
clinical trial. This enabled our study team to engage with
policy stakeholders and understand their perspectives on
c¢MDA prior to study launch. Our study team used the
CFIR from end-to-end, from data collection to analysis,
and previous systematic reviews have demonstrated a
dearth of studies using the CFIR in such a comprehensive
manner [31]. Further, study coders were able to deter-
mine if each CFIR construct was a facilitator or barrier
for each stakeholder, leading to the identification of con-
structs most influential in influencing acceptability of
launching cMDA.

This study also has several limitations. Policy stake-
holders knew that c MDA would soon be implemented
in certain geographic areas by the DeWorm3 Project
and, as a result, their responses may have been affected
by social desirability bias. Further, policy stakeholders
may have been hesitant to disclose major challenges
of launching cMDA, due to concerns related to future
funding or external support. To preemptively address
these concerns, policy stakeholders were told prior to
interviews that their responses would not impact policy
decisions or funding. Also, because each site tailored
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the individual interview guides to account for local
implementation contexts and cultural differences, there
may be differences in how questions were asked across
sites. Lastly, several transcripts were not coded using
double coding, and biases related to the interpretation
of the data are possible.

Conclusions

This formative study applied the CFIR to describe per-
ceived barriers and facilitators of launching c MDA for
STH transmission interruption, from the perspective of
STH policy stakeholders in Benin, India, and Malawi.
Policy stakeholders noted several challenges, primar-
ily human and financial resource constraints that need
to be accounted for should future STH for cMDA be
launched in routine NTD programs. However, findings
indicate that cMDA for STH was broadly appealing
to policy stakeholders because it can leverage routine
health program resources and contribute to improved
maternal and child health. These findings indicate
that policy stakeholders largely support launching
cMDA for STH and are cautiously optimistic that it
might effectively interrupt STH transmission. Con-
tinued communication with policy stakeholders will
provide the opportunity to understand how percep-
tions of c MDA for STH may change as stakeholders are
engaged in implementation.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/541256-022-00281-z.

[ Additional file 1: Appendix 1. COREQ Table }

Acknowledgements

The authors wish to thank all the study participants, communities, and com-
munity leaders, national NTD program staff and other local, regional, and
national partners who have participated or supported the DeWorm3 study.
We also would like to acknowledge the work of all members of the DeWorm3
study teams and affiliated institutions. We give special thanks to Rachel Geyer,
Elodie Yard, Mira Emmanuel-Fabula, Rajesh Rajendran, Surya Kulasekaran, and
Pallavi Lele for contributions to data collection, management, or analysis.

Author contributions

ARM, JLW, MCGC, SSRA, KK, and Ml conceived the initial study design. AT, EA,
FC, SKJ, CIT, PN, MI, KK, FC, and KA were involved in data collection. AR man-
aged the data. AR, EO, ABE, MS, KA, AT, and ARM contributed to data analysis.
AR, EO, and ARM led the writing of the paper. All authors read and approved
the final version of the manuscript.

Funding
The DeWorm3 Project is funded by a grant from the Bill & Melinda Gates
Foundation (OPP1129535).

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author, ARM, upon reasonable request.


https://doi.org/10.1186/s41256-022-00281-z
https://doi.org/10.1186/s41256-022-00281-z

Roll et al. Global Health Research and Policy (2022) 7:47

Declarations

Ethics approval and consent to participate

This study has been reviewed and approved by the Institut de Recherche
Clinique au Bénin (IRCB) through the National Ethics Committee for Health
Research (002-2017/CNERS-MS) from the Ministry of Health in Benin, The
London School of Hygiene and Tropical Medicine (12013), The College of
Medicine Research Ethics Committee (P04/17/2161) in Malawi, and Christian
Medical College, Vellore, in India (10392). The study was also approved by The
Human Subjects Division at the University of Washington (STUDY00000180).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Global Health, University of Washington, Seattle, WA, USA.
>The Wellcome Trust Research Laboratory, Division of Gastrointestinal Sci-
ences, Christian Medical College, Vellore, India. 3\ladu Rural Health Program,
KEM Hospital Research Centre, Pune, India. “Institut de Recherche Clinique
du Bénin, Abomey-Calavi, Bénin. 5Blantyre Institute for Community Outreach,
Blantyre, Malawi. °Departments of Medicine, Pediatrics, and Epidemiology,
University of Washington, Seattle, WA, USA. ’Centre de Recherche pour la
lutte contre les Maladies Infectieuses Tropicales (CReMIT/TIDRC), Université
d’Abomey-Calavi, Godomey, Bénin.

Received: 5 April 2022 Accepted: 18 November 2022
Published online: 02 December 2022

References

1. WHO. Soil-transmitted helminth infections. Geneva 2022. https://www.
who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infec
tions. Accessed 18 Aug 2022.

2. WHO. Guideline: preventive chemotherapy to control soil-transmitted
helminth infections in at-risk population groups. Geneva: World Health
Organization; 2017.

3. Hotez PJ, Brooker S, Bethony JM, Bottazzi ME, Loukas A, Xiao S. Hookworm
infection. N Engl J Med. 2004;351(8):799-807.

4. Clarke NE, Clements AC, Doi SA, Wang D, Campbell SJ, Gray D, et al.
Differential effect of mass deworming and targeted deworming for
soil-transmitted helminth control in children: a systematic review and
meta-analysis. Lancet. 2017,389(10066):287-97.

5. Halwindi H, Magnussen P, Olsen A, Lisulo M. Potential contribution of
adult populations to the maintenance of schistosomiasis and soil-trans-
mitted helminth infections in the Siavonga and Mazabuka Districts of
Zambia. J Biosoc Sci. 2017;49(2):265-75.

6. Anderson R, Truscott J, Hollingsworth TD. The coverage and frequency
of mass drug administration required to eliminate persistent transmis-
sion of soil-transmitted helminths. Philos Trans R Soc Lond B Biol Sci.
2014,369(1645):20130435.

7. Pullan RL, Halliday KE, Oswald WE, Mcharo C, Beaumont E, Kepha S, et al.
Effects, equity, and cost of school-based and community-wide treatment
strategies for soil-transmitted helminths in Kenya: a cluster-randomised
controlled trial. Lancet. 2019;393(10185):2039-50.

8. Anderson R, Farrell S, Turner H, Walson J, Donnelly CA, Truscott J. Assess-
ing the interruption of the transmission of human helminths with mass
drug administration alone: optimizing the design of cluster randomized
trials. Parasit Vectors. 2017;10(1):93.

9. Farrell SH, Coffeng LE, Truscott JE, Werkman M, Toor J, de Vlas SJ, et al.
Investigating the effectiveness of current and modified world health
organization guidelines for the control of soil-transmitted helminth infec-
tions. Clin Infect Dis. 2018;66(suppl_4):5253-9.

10. WHO. 489 Global programme to eliminate lymphatic filariasis: progress
report, 2014. Wkly Epidemiol Rec. 2015;90(38):489-504.

20.

AR

22.

23.

24.

25.

26.

27.

28.

Page 13 of 14

. WHO. Summary of global update on preventive chemotherapy

implementation in 2016: crossing the billion. Wkly Epidemiol Rec.
2017;92(40):589-93.

. Asbjérnsdattir KH, Ajjampur SSR, Anderson RM, Bailey R, Gardiner |,

Halliday KE, et al. Assessing the feasibility of interrupting the transmis-
sion of soil-transmitted helminths through mass drug administration:
the DeWorm3 cluster randomized trial protocol. PLoS Negl Trop Dis.
2018;12(1): €0006166.

. Means AR, Orlan E, Gwayi-Chore MC, Titus A, Kaliappan SP, Togbevi Cl,

et al. Structural readiness to implement community-wide mass drug
administration programs for soil-transmitted helminth elimination: results
from a three-country hybrid study. Implement Sci Commun. 2021;2(1):80.

. Bulthuis SE, Kok MC, Raven J, Dieleman MA. Factors influencing the

scale-up of public health interventions in low- and middle-income
countries: a qualitative systematic literature review. Health Policy Plan.
2020;35(2):219-34.

. Samnani A. Political economy of poliomyelitis (India case study). Int J Col-

lab Res Intern Med Public Heal. 2016;8(6).

. Bhagwat S, Gulati D, Sachdeva R, Sankar R. Food fortification as a comple-

mentary strategy for the elimination of micronutrient deficiencies: case
studies of large scale food fortification in two Indian States. Asia Pac J Clin
Nutr. 2014;23(Suppl 1):54-11.

. Means AR, Ajjampur SSR, Bailey R, Galactionova K, Gwayi-Chore MC, Hal-

liday K, et al. Evaluating the sustainability, scalability, and replicability of
an STH transmission interruption intervention: the DeWorm3 implemen-
tation science protocol. PLoS Negl Trop Dis. 2018;12(1): e€0005988.

. Team DT. Baseline patterns of infection in regions of Benin, Malawi and

India seeking to interrupt transmission of soil transmitted helminths
(STH) in the DeWorm3 trial. PLoS Negl Trop Dis. 2020;14(11): e0008771.

. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-imple-

mentation hybrid designs: combining elements of clinical effectiveness
and implementation research to enhance public health impact. Med
Care. 2012;50(3):217-26.

Gwayi-Chore MCA, Chinyanya D, Nindi P, Togbevi Cl, Chabi F, Kaliappan
SP, et al. Social network analysis of soil-transmitted helminth multi-stake-
holder platforms in Benin, India and Malawi [Manuscript submitted for
publication]. 2020.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50.

Kaehler N, Adhikari B, Cheah PY, Day NP, Paris DH, Tanner M, et al. The
promise, problems and pitfalls of mass drug administration for malaria
elimination: a qualitative study with scientists and policymakers. Int
Health. 2019;11(3):166-76.

Haldane V, Chuah FLH, Srivastava A, Singh SR, Koh GCH, Seng CK, et al.
Community participation in health services development, implemen-
tation, and evaluation: a systematic review of empowerment, health,
community, and process outcomes. PLoS ONE. 2019;14(5): €0216112.
Legge H, Kepha S, Prochazka M, Halliday K, Pullan R, Gwayi-Chore M-C,
et al. Implementer and recipient perspectives of community-wide mass
drug administration for soil-transmitted helminths in Kwale County,
Kenya. PLoS Negl Trop Dis. 2020;14(4): e€0008258.

Turner HC, Toor J, Hollingsworth TD, Anderson RM. Economic evaluations
of mass drug administration: the importance of economies of scale and
scope. Clin Infect Dis. 2018;66(8):1298-303.

Gebrezgabiher G, Mekonnen Z, Yewhalaw D, Hailu A. Reaching the last
mile: main challenges relating to and recommendations to accelerate
onchocerciasis elimination in Africa. Infect Dis Poverty. 2019;8(1):60.
Drake LJ, Singh' S, Mishra C, Sinha A, Kumar S, Bhushan R, et al. Bihar's
pioneering school-based deworming programme: lessons learned in
deworming over 17 million Indian school-age children in one sustainable
campaign. PLoS Negl Trop Dis. 2015;9(11):20004106.

Krentel A, Basker N, de Beau Rochars M, Bogus J, Dilliott D, Direny AN,

et al. A multicenter, community-based, mixed methods assessment of
the acceptability of a triple drug regimen for elimination of lymphatic
filariasis. PLoS Negl Trop Dis. 2021;15(3):e0009002.


https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections

Roll et al. Global Health Research and Policy (2022) 7:47

29.

30.

31

Weil GJ, Jacobson JA, King JD. A triple-drug treatment regimen to accel-
erate elimination of lymphatic filariasis: from conception to delivery. Int
Health. 2020;13(Suppl 1):560-4.

Hutchinson E, Parkhurst J, Phiri S, Gibb DM, Chishinga N, Droti B, et al.
National policy development for cotrimoxazole prophylaxis in Malawi,
Uganda and Zambia: the relationship between context, evidence and
links. Health Res Policy Syst. 2011;9(Suppl 1):56.

Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A sys-
tematic review of the use of the consolidated framework for implemen-
tation research. Implement Sci. 2016;11:72.

Page 14 of 14

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Policy stakeholder perspectives on barriers and facilitators to launching a community-wide mass drug administration program for soil-transmitted helminths
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study setting
	Study population and sampling
	Data collection
	Analysis

	Results
	Key facilitators
	Effective, tailored community sensitization is a key component of successfully launching cMDA
	Opportunities to leverage existing health campaign infrastructure is important for policy stakeholders to support cMDA launch

	Key barriers
	Policy stakeholders are concerned about health worker workload and human resources
	Policy stakeholders are uncertain about the sustainability of cMDA programs without additional external funding
	Concerns about existing intragovernmental partnerships are a barrier to launching cMDA
	Cross-cutting theme: future updates to STH policy will require rigorous evidence to ensure buy-in from policy stakeholders


	Discussion
	Conclusions
	Acknowledgements
	References


