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Abstract

Background Bangladesh significantly reduced under-5 mortality (U5M) between 2000 and 2015, despite its low
economic development and projected high mortality rates in children aged under 5 years. A portion of this success
was due to implementation of health systems-delivered evidence-based interventions (EBIs) known to reduce U5M.
This study aims to understand how Bangladesh was able to achieve this success between 2000 and 2015. Imple-
mentation science studies such as this one provide insights on the implementation process that are not sufficiently
documented in existing literature.

Methods Between 2017 and 2020, we conducted mixed methods implementation research case studies to examine
how six countries including Bangladesh outperformed their regional and economic peers in reducing U5M. Using
existing data and reports supplemented by key informant interviews, we studied key implementation strategies

and associated implementation outcomes for selected EBIs and contextual factors which facilitated or hindered this
work. We used facility-based integrated management of childhood illnesses and insecticide treated nets as examples
of two EBIs that were implemented successfully and with wide reach across the country to understand the strategies
put in place as well as the facilitating and challenging contextual factors.

Results Strategies which contributed to the successful implementation and wide coverage of the selected EBIs
included community engagement, data use, and small-scale testing, important to achieving implementation out-
comes such as effectiveness, reach and fidelity, although gaps persisted including in quality of care. Key contextual
factors including a strong community-based health system, accountable leadership, and female empowerment facili-
tated implementation of these EBIs. Challenges included human resources for health, dependence on donor funding
and poor service quality in the private sector.
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Conclusion As countries work to reduce U5M, they should build strong community health systems, follow global
guidance, adapt their implementation using local evidence as well as build sustainability into their programs. Strate-
gies need to leverage facilitating contextual factors while addressing challenging ones.

Keywords Under-5 mortality, Child health, Implementation research, Bangladesh, FB-IMCI, ITN

Introduction

The Millennium Development Goals identified under-5
mortality (U5M) as a key target area, with the goal of
reducing it by two-thirds between 2000 and 2015 [1].
Countries have seen varying levels of success with this
goal within the past two decades. In Bangladesh, the
trend in U5M reduction substantially exceeded the pro-
jected high estimations based on gross domestic prod-
uct (GDP) growth and U5M reduction rates regionally
and globally. In 2015, Bangladesh’s GDP per capita of
US$1,249 remained below that of its Southeast Asian
neighbors (Table 1) [2]. Bangladesh succeeded in drop-
ping U5M by 56%, decreasing from 86 per 1000 live
births in 2000 to 38 per 1000 live births in 2015, and out-
performing or performing as well as many of its regional
neighbors and economic peers despite its lower eco-
nomic performance. The comparison of GDP per capita,
as well as percentage reduction in neo-natal, infant and
under-five mortality rate is presented in Table 1 [2]. This
success was achieved across wealth quintiles, narrowing
the health equity gap between income groups. The reduc-
tion in U5M was also observed across all regions of Bang-
ladesh, although some regions lagged behind the rest of
the country [3].

Bangladesh’s health system became increasingly plu-
ralistic during the case study period, between 2000-2015,
with two main actors, the public sector/government and
the private sector including NGOs, and care delivery in
the community and through facilities [4]. The pluralistic
health system was both of benefit but also a challenge to
ensuring equitable, quality care for all. Within the pub-
lic sector, the community-based healthcare delivery sys-
tem is an integral part of the primary health care (PHC)

system of Bangladesh consisting of domiciliary services,
community clinics, union sub-centers, union health and
family welfare center, and Upazila Health Complexes.
Before 2000 and during the study period, the formal pri-
vate sector grew rapidly to fill the gaps in service deliv-
ery which the public sector was unable to fill initially in
urban settings (35% of formal private facilities were in
Dhaka in 2003) and later on, nationally in both rural and
urban settings [5].

During the 1990s and the early 21st century, research-
ers around the globe have generated a wealth of evi-
dence-based interventions (EBIs) effective in addressing
many of the common causes of death among children
[6]. However, the literature on how these interventions
are implemented in countries including the prepara-
tion, adaptation, and sustainment is much less robust
[7]. Implementation science, defined as the scientific
study of methods that help translate existing evidence
into practice, [8] can help decision makers and imple-
menters understand the strategies used, implementation
outcomes including fidelity, reach, adoption, accept-
ability and sustainability, as well as the contextual factors
which contributed to or hindered the implementation
of the EBIs. Therefore, applying the implementation sci-
ence methods can expand understanding of what worked
in executing EBIs and where change is needed for local
improvement, as well as generate knowledge transferra-
ble to other settings with comparable context.

Between 2017 and 2020 we conducted six coun-
try case studies as part of the USM Exemplars project
using a mixed methods implementation research (IR)
approach to understand how selected countries outper-
formed their geographic neighbors and economic peers

Table 1 Comparison of GPD per capita and percentage reduction in neonatal, infant and under-five mortality rate [2]

Country GDP per capita - 2015 Neonatal mortality rate Infant mortality rate Under-five
(current USD) reduction? reduction mortality rate
reduction
1 Bangladesh 1248.5 45% 51% 56%
2 India 1605.6 42% 48% 52%
3 Nepal 901.7 46% 51% 52%
4 Pakistan 1356.7 21% 27% 30%
5 Thailand 5840.1 50% 53% 50%
6 Vietnam 2581.6 27% 29% 27%

? Percentage reduction from 2000 to 2015
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in reducing amenable U5M between 2000-2015 [9].
Bangladesh implemented many health systems-delivered
EBIs (Table 2) to reduce amenable U5M, including facil-
ity-based integrated management of childhood illnesses
(FB-IMCI) and insecticide treated nets (ITNs). IMCI
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is a holistic approach to child health, recommended by
WHO, that focuses on improving case management skills
of healthcare providers, improving health systems to
provide quality care and improving family and commu-
nity health practices for health, growth, and development

Table 2 Infant and Child Under-5 Mortality Evidence-Based Interventions

Cause of Death EBIs

Lower respiratory infections Antibiotic treatment
Vaccination: PCV
Vaccination: Hib
Community-based management
Facility-based management
Diarrheal diseases Oral rehydration therapy
Zinc supplementation
Vaccination: Rotavirus
Community-based management
Facility-based management
Malaria Antimalarial combination therapy
Rapid diagnostic testing
Insecticide-treated nets
Indoor residual spray

Intermittent preventative therapy for high-risk groups

Community-based management
Facility-based management
Measles Vaccination: Measles

Vitamin A supplementation (prior to vaccination)

Malnutrition Exclusive breastfeeding for six months

Continued breastfeeding and complementary feeding after six months

Vitamin A supplementation

Management of severe acute malnutrition (ready-to-use food, rehydration, antibiotics)

HIV ARV treatment for infants and children

HIV testing of children born to HIV+ mothers

Prevention of mother-to-child transmission (PMTCT) Early diagnosis of pregnant women (or

Meningitis Vaccination: PCV meningococcal
Vaccination: Hib
Vaccination: Meningococcal
Antibiotic treatment

pre-pregnancy)

PMTCT treatment for mothers* and post-
partum to exposed infants

Elective Caesarean section for untreated
HIV+ mothers**; replacement feeding**

ARV treatment for mother for life as pre-
vention (started in 2012)

Exclusive breast feeding

Chemoprophylaxis during acute outbreaks

Other vaccine preventable diseases Vaccination: Tetanus
Vaccination: Diphtheria
Vaccination: Pertussis
Vaccination: Polio
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Fig. 1 New hybrid implementation science framework

[10]. ITNs are nets treated with insecticides that have
proven critical to preventing and controlling malaria [11].

As KIs noted, the implementation of these EBIs were
two examples of Bangladesh’s success with great pro-
gress and sustainment observed in their coverage across
the country and in their contribution to improved health
outcomes during the study period. These also repre-
sented one which was a single intervention (ITN) versus
one which relied on a functional health system as well as
access and acceptability (FB-IMCI). By 2015, FB-IMCI
was successfully implemented in 483 of 490 sub-districts
(98%) across all 64 districts. Similarly, ITN utilization rate
reached 90% among children under 5 and 85% among
women in malaria endemic regions (13 of 64 districts of
Bangladesh) [12]. This implementation along with indoor
residual spraying (IRS) and FB-IMCI which delivered
malaria treatment was also associated with a drop in
prevalence of malaria between 2008 and 2012 in all age
groups, with the highest (77%) drop in children aged 0-4

years [13]. Some of the EBIs did not achieve high rates
of coverage and national scale-up, and were therefore not
chosen. This paper provides insights into the strategies
that Bangladesh used to successfully implement these
two EBIs with wide reach across the country and the
contextual factors that either facilitated or hindered this
progress. While there is some existing implementation
research literature on child health interventions in Bang-
ladesh, we found that none detail the implementation
process from conception retroactively to explain Bangla-
desh’s remarkable reduction in U5M between 2000 and
2015. This exploration of the process is designed to pro-
vide transferable lessons to help other countries in work
to strengthen implementation of EBIs for reducing U5M.

Methods
Case study
We used an implementation research mixed-methods
case study approach to generate new and actionable
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insights into the reduction of USM. We developed a new
hybrid implementation science framework (Fig. 1) to
inform the design and analysis of the case studies build-
ing on three existing models. We used Aarons et al’s
Exploration, Preparation, Implementation, and Sustain-
ment (EPIS) framework to understand the implemen-
tation process, [14] the Consolidated Framework for
Implementation Research (CFIR) to identify contextual
factors that facilitated or hindered implementation, [15]
and Proctor et al’s implementation outcomes of Feasi-
bility, Fidelity, Acceptability, Reach, and Effectiveness to
analyze the implementation outcomes [16]. We used the
framework to identify implementation strategies as well
as explore the facilitating and challenging contextual fac-
tors at the global, national, health systems, and commu-
nity levels. A detailed description of the methods of the
larger case study have been published here [17].

Desk review and primary research

We carried out a desk review of peer-reviewed articles
and grey literature on Bangladesh’s health, economic,
cultural, and political context, as well as the EBIs imple-
mented to reduce U5M in the country during the study
period. We searched PubMed and Google using rel-
evant keywords including “child mortality” or “under-
five mortality’, “Bangladesh’, “insecticide-treated nets,’
“malaria,” and “community health workers” Throughout
the study, additional resources were identified and were
used to complement the existing literature reviewed. The
desk review focused on EBIs targeting amenable causes
of death, contextual factors known to contribute to or
hinder U5M reduction as well as the strategies used to
implement the EBIs. We also reviewed publicly avail-
able data on EBI coverage from Bangladesh Demographic
Health Surveys (BDHS).

We purposively sampled 18 key informant interviews
(KIIs) in Bangladesh to cover selected EBIs such as FB-
IMCI but not to reach saturation and was limited by
time and resources. Key informants (KIs) included cur-
rent and former Ministry of Health and Family Welfare
(MOHFW) employees (7), professional bodies (2), and
development partners (9). Some informants represented
more than one area or role based on their experience
over the 15 year study period and were interviewed for
each of their multiple viewpoints. We prioritized individ-
uals active in the study period but were able to also cap-
ture some experiences from before 2000 and after 2015.

The interview guide was designed from the hybrid
framework and informed by the desk review to explore
implementation strategies, policies, and contextual fac-
tors most relevant to the success in reducing U5M in
Bangladesh [18]. The interviews also identified addi-
tional sources of data and information which could be
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added to the knowledge base and understanding already
developed from the desk review. Interview guides were
adapted from the core tools based on Bangladesh’s con-
text and translated to Bangla. Interviews were conducted
in Bangla or English depending on the linguistic comfort
of the KIs. All interviews were conducted jointly by the
icddr,b and UGHE researchers. Following the close of the
interviews, notes were combined and the tape record-
ings (if allowed) were used to clarify areas as needed.
Recorded interviews were translated as needed, tran-
scribed, and reviewed for quality and consistency by both
icddr,b and UGHE teams.

Analysis and synthesis
We used an explanatory mixed methods approach to
analyze how and why there were improvements in EBI
coverage in Bangladesh and where contextual factors
served as barriers or facilitators to the work to contrib-
ute to the drop in amenable USM. We started with the
coverage data that was also used to inform and put into
context the qualitative questions. The interview guides
were developed from the frameworks and to explore the
coverage results [14—16]. We used the frameworks dis-
cussed above to develop an initial set of codes for imple-
mentation strategies, outcomes and contextual factors
and used directed content analysis of KI interviews based
on the frameworks. Additional explanatory qualitative
insights were extracted from available literature using the
same framework. Desk review materials were extracted
to identify strategies, contextual factors, and implemen-
tation outcomes. Results presented below integrate find-
ings from the desk review and interviews and are pulled
from the larger case study [19].

Ethical approval

The work was approved by the Research Review Com-
mittee (RRC) and Ethical Review Committee (ERC)
of icddr,b, Bangladesh (IRB number of the protocol at
icddr,b: PR-18074). The ethics review committees of
UGHE and Northwestern University exempted the study.
All interviewees gave written informed consent for par-
ticipating in the study and for recording of the interview.

Results

Facility-Based Integrated Management of Childhood

Iliness (FB-IMCI)

Exploration

To address the high contribution of diarrhea (14%) and
Acute Respiratory Infections (ARIs) (21%) to under-5
deaths in Bangladesh, the Control for Diarrheal Dis-
eases (CDD) and ARI program was formed in the late
1980s and 1990s and consisted of facility- and commu-
nity-based care for children [20, 21]. In 1995, WHO
and UNICEF developed the IMCI strategy to guide the
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prevention and treatment of various common child-
hood illnesses including diarrhea and ARI; this strategy
was adopted by the Bangladesh government [22]. One of
the key informants explained the government’s rationale
for adopting IMCI saying, “IMCI is a holistic approach,
because the same patient may be suffering from diarrhea
or pneumonia or both or malnutrition. So, [the] govern-
ment thought we don’t need a vertical program, it should
be the combination and so they took the IMCI”

Preparation

Preparations for implementing FB-IMCI began in 1998
and included engagement with local and global stake-
holders, with the set-up of a national steering committee
which included professional bodies such as the Bangla-
desh Pediatric Association (BPA) and Bangladesh Neona-
tal Forum (BNF), as well as donors and partners such as
WHO and UNICEEF [23]. A KI explained the importance
of engaging stakeholders to ensure acceptability and sus-
tainability, saying, “For the IMCI, we said: yes, you the
experts, you the pediatricians, you the professional bodies
please help us. Meanwhile, along with them we continu-
ously started sitting together... They are coming in contact
with the parents and children...so, their participation is
very important because unless the professional bodies are
coming (together) to bring this program forward... with-
out their help, you cannot sustain” To tailor this program
to the country context, Bangladesh evaluated existing
data on disease burden. FB-IMCI focused on the three
main causes of death — respiratory infections, diarrhea,
and malnutrition — which jointly contributed to 39% of
U5 deaths in Bangladesh in 1990, [20] and set the lower
age limit for FB-IMCI to 24 hours to account for the high
neonatal mortality [24]. Other preparation steps included
development of training materials and creation of an
IMCI department in the Ministry of Health & Family
Welfare (MoH&FW).

Implementation

In 2001, with financial and technical support from vari-
ous partners, the testing phase for FB-IMCI was imple-
mented in first level government facilities - in 20 union
sub-centers in Matlab (a sub-district in the Chittagong
division), and by 2002, it was expanded to include two
other sub-districts: Dhamrai, a sub-district with high
U5M in the Dhaka division, and Kahaloo, a hard-to-
reach sub-district with high U5M in the Rajshahi divi-
sion, for comparison to Dhaka. Evaluation surveys at
six-month intervals between 2002 and 2004 in three
sub-districts indicated the training of 94% of healthcare
workers in FB-IMCI-implementing facilities, an improve-
ment in the quality of care and facility use in FB-IMCI-
implementing facilities [25]. A cost-effectiveness study
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showed the potential to save US$7 million on costs of
IMCI-recommended drug treatments with a national
scale-up [26]. Based on these results, the steering com-
mittee phased a national scale-up of the FB-IMCI pro-
gram using an equity focus to initially implement in
districts with the highest U5M rates (114 to 163 per 1,000
live births) [27]. KIs noted this phased scale-up was nec-
essary due to limited availability of resources. IMCI was
integrated into the Health, Nutrition and Population Sec-
tor Programme (HNPSP), [28] and according to KlIs, all
healthcare providers were trained through WHO- and
icddr,b-conducted cascade trainings. To ensure feasibil-
ity of reaching all targeted health facility personnel, FB-
IMCI training centers were also established in divisional
medical colleges. In describing the process of expansion,
a KI explained, “first we brought the Professors and Asso-
ciate Professors and other staff from the divisional medi-
cal colleges to [Dhaka] and they got 11 days training on
the IMCI protocol. After that, they came for five days TOT
(training), and returned back to their place......started
training facility in their respective division — Rajshashi,
Rangpur, Barisal, Chittagong, Mymensingh [the divisions
with medical colleges at the time]. This way, we scaled up
the training centers”

Adaptation
Throughout the implementation process, FB-IMCI was
adapted to account for new international recommenda-
tions, data on resistance to chloroquine, and technologi-
cal advances such as rapid diagnostic tests (RDTs) for
malaria [28]. RDTs were introduced in 2008, [29] two
years before WHO recommendations in 2010 [30] — evi-
dence of Bangladesh’s ability to balance global data with
local data and need. Preparations for introducing RDTs
began with community engagement to integrate these
new adaptations into IMCIL. When faced with increased
resistance to Chloroquine, artemisinin-based combina-
tion therapy (ACT) was adopted as the standard treat-
ment in 2004 based on WHO recommendations [31].
Similarly, as global data emerged on resistance to cotri-
moxazole as the first line of treatment for pneumonia,
WHO recommended amoxicillin in 2012, [32] and Bang-
ladesh adopted this into its guidelines in 2014. A sur-
veillance on invasive streptococcus pneumoniae disease
among hospitalized children in Bangladesh showed high
levels of resistance to cotrimoxazole, but high suscepti-
bility to penicillin [33]. This shows the importance of col-
lecting local data to adapt existing treatment guidelines.
Finally, when Bangladesh identified the need to imple-
ment IMCI at the community level and started prepar-
ing for implementation in 2002, the WHO had not yet
developed community-based IMCI (CB-IMCI) which
it later adopted in 2004. As a KI explained, “When the
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multi-country evaluation was started, community IMCI
was totally missing at that time, WHO [did not have] such
strategy... community IMCI strategy document was devel-
oped by Bangladesh which later contributed in developing
the globally strategy” Similar to FB-IMCI, the CB-IMCI
program focused on high burden diseases for children
under 5 — diarrhea, respiratory infections, and malnu-
trition, as well as ear problems and malaria in endemic
regions. However, the CB-IMCI program’s lower age
limit was set at 1 month — excluding the neonatal period
— because, according to KIs, neonatal conditions required
higher levels of care which were not possible at commu-
nity level. In 2016, MOHFW data showed that CB-IMCI
had been rolled out in only about half of all sub-districts
(249/490). KIs explained that this did not include NGO
coverage, and noted that CB-IMCI was implemented
nationwide as of 2019.

Sustainment

In order to ensure sustainability, the government inte-
grated the IMCI strategy into the undergraduate medical
curriculum in 2009, and increased its budget for this pro-
gram in 2015 [34]. To ensure long-term data availability,
monitoring, and evaluation, components of IMCI were
integrated into the Health Management and Information
Systems (HMIS) under the MoH&FW. In 2017, after the
case study period ended, the IMCI program was renamed
the National Newborn Health Programme (NNHP)-
IMC]I, reflecting a new focus on the first 24 hours of the
neonatal period in the FB-IMCI component. According
to a KI, this decision was made because “we found out
that more of the under 5 deaths were due to newborn,
mostly in the first 24 hours of life...and although we were
focusing on newborns, perhaps it was not adequate. We
thought, what is our success story? One of the best success
stories is the immunization program.... which is success-
ful because it is a program. If EPI would not be there, it
would just be a routine immunization system in the gov-
ernment and would not draw that much attention of the
policymakers and others. So, we thought we should also
mabke a kind of program like that”

Implementation strategies for FB-IMCI

Bangladesh used a number of strategies to implement
FB-IMCI (Table 3). The implementation strategies used
across the five steps of the implementation pathway
often either leveraged the facilitating contextual factors
or addressed the challenging ones in order to success-
fully implement the EBIs across the country. For instance,
Bangladesh leveraged the country’s long-standing his-
tory of data collection to implement FB-IMCI and adapt
the program to the country context. This strategy of data
use, building on Bangladesh’s history of data collection,
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allowed the country to address a significant burden. To
account for the country’s high neonatal mortality, the
age limit for FB-IMCI was changed from the WHO'’s rec-
ommendation of 7 days to 24 hours. Additionally, given
the shortage of resources, Bangladesh adopted a phased
scale-up approach, focusing on areas with the highest
burden. By tailoring the strategy to the existing contex-
tual factors, Bangladesh was able to effectively implement
FB-IMCIL

Implementation outcomes for FB-IMCI

Through the implementation strategies, Bangladesh
was able to achieve various implementation outcomes
(Table 3), primarily appropriateness and sustainabil-
ity as FB-IMCI addressed three main causes of death
for U5 and as an IMCI program unit was established in
the MOH&FW. In the last two years of a cluster rand-
omized trial in a rural area of Bangladesh, there were
4.2 fewer child deaths per 1000 live births in IMCI areas
than in comparison areas, but the difference in mortal-
ity rate was not statistically significant [35]. The reach for
FB-IMCI was especially high, with 483 of the 490 sub-
districts (98%) covered by 2016, including community
clinics which represent the lowest tier of the government
health facilities and exist even in hard-to-reach areas.
KIs explained that the seven districts which appeared to
be missed was due to the lack of these health facilities in
some sub-districts.

Facility surveys in 2000 found that 70% of health work-
ers at the facilities were trained in ARI management, 71%
of facilities had ORS for diarrhea, and 88% had antibi-
otics for pneumonia treatment. Moreover, likely after
introduction of CB-IMCI in 2005 and consequent ser-
vice provision from community-health workers (CHWss),
care-seeking in facilities declined over time. The intro-
duction of CB-IMCI was a complement to FB-IMCI and
helped increase the reach of this program into communi-
ties, further helping the country work towards the equity
outcome. For instance, home care for illnesses, timely
care seeking, and the use of services improved overall
with the introduction of CB-IMCI [24]. This suggests that
the adoption of CB-IMCI increased acceptability of the
services being provided. While the rates for ARI dropped
over the 15 years, fever and malaria remained relatively
constant and facility level care-seeking for these condi-
tions remained generally low [36].

Insecticide-treated nets

Exploration

In the 1980s and 1990s, a country-led distribution of
ITNs was not feasible due to lack of funding and high
turnover of staff involved with the malaria program.
Between 1998 and 2004, as part of the Roll Back Malaria
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Table 3 Facility-Based Integrated Management of Childhood llinesses (FB-IMCI) implementation strategies and outcomes

Implementation Outcomes Broader Implementation Strategies

Specific Examples of the Strategy for FB-IMCI
Implementation

Appropriateness - Data use to understand disease burden

Acceptability - Stakeholder engagement
- Adaptation of global guidelines for local context

- Community engagement

Feasibility - National leadership and accountability

- Leveraging donor support: Global Fund, WHO

- Setting the lower age limit for FB-IMCl at 24 hours

as opposed to 7 days as recommended by

-WHO and UNICEF and FB-IMCI focus on diarrhea, malnutri-
tion, acute respiratory infections

- Development of a steering committee (ARl and CDD
program, donors, partners, Bangladesh Pediatric Association,
Bangladesh Neonatal Forum)

- Development of steering committee
- Leveraging existing systems: acute respiratory infections,

and UNICEF

- Leveraging in-country and global partner sup-

port
- Phased scale-up and pilot testing

- Small-scale testing including selection of sub-

districts for assessing feasibility
- Data use for decision-making

Effectiveness and coverage (reach) - Small-scale testing

- Data use for decision-making and adaptation

- Phased scale-up
- Rapid scale-up of RDTs

Fidelity - Development of protocols and guidelines
- Training (TOT) and supervision
- Data audit and feedback
Cost - Using data to determine cost and feasibility

Sustainability

Equity - Focus on equity

- Integration of program into existing systems

control for diarrheal diseases, malaria, and malnutrition pro-
gram protocols and guidelines

- Leveraging donor support included Global Fund, WHO,
icddr,b and UNICEF for training

- Establishing divisional training centers, decrease in duration
of training for doctors to 8 days

- Initial introduction of Plasmodium falciparum-specific rapid
diagnostic tests (RDTs)

- Switch to ACT; first line pneumonia treatment switch

from cotrimoxazole to amoxicillin

- IMCI program renamed NNHP-IMCl reflecting a new focus
on the first 24 hours of the neonatal period; national IMCI
guidelines revised to include zinc treatment for diarrhea;
introduction of Pan-RDT.

- Guidelines for IMCl used to direct health workers’ activities
-WHO and icddr,b conducted cascade trainings
- Training on IMCl embedded in the medical curriculum

- Limited use of testing with RDTs in low endemic areas
- Guidelines integrated into standards

- Small-scale testing in hard-to-reach sub-districts and sub-
districts with high U5M, prioritizing high U5M sub-districts.

- Free test and treatment with RDTs and ACTs focused initially
on endemic areas

ACT: Artemisinin-based combination therapy; NNHP-IMCI: National Newborn Health Program - IMCI

Initiative and with technical support from WHO, the
Bangladesh Rural Advancement Committee (BRAC)
used data to identify three endemic districts, Bandarban,
Khagrachari, and Rangamati, and implemented an ITN
program in these areas to reduce malaria burden [36].

Preparation

In 2002, the Country Coordinating Mechanism (CCM),
a coordinating committee mandated and funded by the
Global Fund that included local and global stakehold-
ers such as MoH&FW, NGOs, and civil society mem-
bers, was formed to oversee malaria, TB, and HIV/AIDS
interventions [37]. The CCM expressed its commitment
to improve malaria control efforts through expanding
the malaria program following WHO guidelines, which
included ITN.

In 2006, the Global Fund grant was approved to provide
ITNs to all households in the three endemic districts with
the highest malaria burden, and to 80% of households in
the other 10 malaria-endemic districts in the southeast

and northeast, [13] consistent with the country’s strat-
egy to use data and focus on areas with the most need
through an equity approach. A KI noted that through
consistent community engagement efforts, especially
with community leaders and women, the government
was able to create awareness of malaria symptoms and
the importance of ITN use. A KI from an implementing
partner noted, “First, the leaders were engaged, because
leaders have to be convinced first. They are the ones local
community people will trust. So we convinced them on
what we were going to do and subsequently we focused on
the community people. We also did lots of dramas, even
in the local language, especially for the tribes in the hilly
areas who have different languages” This strategy was
important to address the lack of knowledge and experi-
ence of ITNs in the districts.

Training guidelines and net distribution protocols were
developed reflecting WHO recommendations.Another
critical preparation strategy was micro-planning by sub-
district, district, and central-level NGO supervisors with
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oversight from the Revised Malaria Control Strategies
Program to determine the number of eligible households
and the cost. Consistent with Bangladesh’s success in lev-
eraging partner support and capacity for implementation,
a consortium of 21 NGOs with prior experience in the
malaria-endemic districts, including BRAC, was formed
to lead the implementation of the long-lasting insecticide
net program [38].

Implementation

Starting 2007, the government distributed nets for free
through outreach activities conducted every three years
at community spaces including schools [39]. These out-
reach activities were coupled with the training of BRAC
and other NGO community workers on community
engagement techniques and the importance of ITN
use following the WHO guidelines [38]. This led to the
achievement of high coverage and the narrowing of geo-
graphic equity gaps [39]. By 2015, the number of deaths
attributable to malaria had decreased by 93% from its
2000 levels [40].

Adaptation

At the beginning of program implementation, the ITNs
were distributed only by the NGO CHWs. However, there
was an impression among the community that the ITNs
were supplied by the NGOs, while in reality the govern-
ment was paying for the expenses. A KI explained that in
2011, with the increase of staff numbers in the malaria
programs, in order to ensure government ownership, the
government adapted the strategy for government CHWSs
to implement the ITN program in collaboration with
NGOs. Another KI from the Ministry of Health stated,
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“we arranged at the national level regarding the distribu-
tion plan and decided that there should be a banner made
to say that [ITNs distribution] was jointly done, because
there was an impression that these nets were given by
NGOs. While we were paying the price, they were claim-
ing the credit just for distribution. So we began to do them
jointly”

Sustainment

In addition to distributing the nets along with the NGOs,
the government also included the cost of the distribution
in the national budget.

Implementation Strategies for ITNs

Among others, the key implementation strategies for this
EBI included data use for decision-making, leveraging
donor support and collaboration, community engage-
ment and focus on equity (Table 4). Some of these strate-
gies were cross-cutting across several of the EPIAS steps.
For instance, collaboration with donors and other stake-
holders was a critical component of all the five steps. It
was in collaboration Roll Back Malaria Initiative and
technical support from WHO that BRAC used data to
identify three high-endemicity districts where the ITN
distributed would be piloted. In the preparation phase, a
consortium of 21 NGOs with experience in the malaria-
endemic districts was formed to lead the implementation
of the ITN program. Donors such as Global Fund were
instrumental in providing the financial resources to roll
out of the program successfully. In the implementation
phase, NGO CHWs initially supported the distribu-
tion process. These implementation strategies allowed

Table 4 Insecticide-treated Nets (ITN) implementation strategies and outcomes

Implementation Outcomes Broader Implementation Strategies

Specific Examples of the Strategy for ITN Implementation

Appropriateness

Acceptability - Community engagement:

Feasibility - Leveraging donor support

- Leveraging partner support

- Leveraging existing systems: government CHWs

- National leadership and accountability
- Micro-planning

Effectiveness and coverage - Leveraging partner support
- Free distribution
- Micro-planning

- Fixed-site CBD
Fidelity - Trainings

Sustainability - Ensuring budget

Equity - Focus on equity

- Free distribution of nets

- Data use for decision-making (prioritization

- Bangladesh Rural Advancement Committee (BRAC) and Govern-
ment of Bangladesh rolled out ITNs program in high-endemic
districts

- Community leaders and women

- Resources from Global Fund used in the ITN distribution program
- Country Coordinating Mechanism, implementing NGOs
-To target ITN distribution to the most endemic regions

- WHO recommendations for distribution protocols
- Training of CHWs supported by NGOs

- Training on community engagement techniques
- Cost of ITN distribution included in the national budget
- Implementation in 13 endemic areas
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Bangladesh to achieve various implementation outcomes
such as coverage and equity described below.

Implementation outcomes for ITNs

The strategies used to implement ITNs have resulted in
the achievement of various outcomes identified in our
framework, including appropriateness, acceptability,
feasibility, effectiveness and coverage, fidelity, sustain-
ability and equity (Table 4). Here we highlight how two
of these outcomes — equity and fidelity — were achieved
using targeted strategies. For instance, to increase cover-
age of ITNs and ensure equitable distribution, the nets
were distributed for free. This equity approach is also
evident from the initial selection of 13 endemic districts
for the distribution of ITNs. Additionally, to ensure fidel-
ity, guidelines based on WHO recommendations were
accompanied by trainings such as training on commu-
nity engagement techniques. The insecticide-treated
net (ITN) utilization rate among children under 5 years
was 90% and 85% among pregnant women in malaria
endemic regions [12]. The national disease-specific
report showed a substantial decline in overall malaria
cases from the baseline year 2008 (84,690 cases) to 2012
(26,891 cases), a 68% reduction of cases (Table 5).

Cross-cutting contextual factors affecting success
of FB-IMCI and ITN implementation
We identified a number of contextual factors at the
global, national, subnational, community, and imple-
menting partner levels. For both FB-IMCI and ITN,
Bangladesh used existing data on disease burden to
select the focus of the program and the regions for small
scale testing. Bangladesh has a long history of data col-
lection through the DHS system starting in 1993 [41].
Throughout the process of implementation, data were
used to understand the impact of FB-IMCI and scale the
programs to the national level. In the case of FB-IMCI,
treatment regimens for pneumonia were adapted based
on global data on resistance and recommendations from
the WHO.

The existence of a strong community health system
contributed significantly to the implementation of ITN as
it allowed the implementing partners to deliver services

Table 5 Improvements in EBI coverage and malaria burden
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within communities in need. For instance, CHWs were
instrumental in distributing ITNs as well as address-
ing the lack of knowledge and health-seeking behavior
within communities. The community health system also
helped increase the reach of IMCI into communities with
the introduction of CB-IMCI. In addition, Bangladesh’s
leadership and governance and culture of accountability
allowed it to implement the most effective EBIs that tar-
get the major causes of death in the U5 population. For
instance, FB-IMCI was adopted by the government fol-
lowing WHO recommendations to improve and inte-
grate the existing CDD and ARI programs and address
the needs of children through a more holistic approach.
Moreover, a KI noted that the existence of international
commitments such as the 2000-2015 MDGs “made the
government have the political will to think about the
child, infant, and newborn health,” and informed many
of the EBIs implemented. As countries seek to reduce
U5M, accountability to important health indicators at the
community levels and developing the flexibility to adapt
programs as needed to provide the services needed to
improve these indicators is critical.

The government also leveraged the presence of donors
globally to pool resources as well as share knowledge and
expertise. For example, a consortium of 21 NGOs, each
working on malaria intervention, was formed to facili-
tate the implementation of the EBIs targeted at reduc-
ing malaria. The strategy of donor collaboration building
on this facilitating factor contributed to the transition
from a vertical to a horizontal approach in support of the
health sector. However, dependence on donor funding
was also identified as a challenge to rapid implementa-
tion. For instance, ACT was put into guidelines in 2004
but was not implemented until 2007 when the Global
Fund provided funding to scale up malaria interventions
[42]. A KI from an implementing partner explained this,
stating that, ‘at that time, cost and things were high, so we
couldn’t afford to do it. 2004 we put it in the paper, in the
documents but...it was very expensive. In a real sense, it
started much later”

Bangladesh relied on the knowledge and expertise of
professional associations and pediatricians within the
country. A KI explained the role that the BPA and BNF

Northeast
2008

Percentage of households with at least one LLIN/ITN 21.9%

in the 13 malaria endemic districts [39]

Across the country

2008

Malaria incidence rate [13]

6-2 cases per 1000

Southeast
2011 2008 2011
74.4% 64.3% 76.0%
2012

2-1 cases per 1000
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played in ensuring acceptability and sustainability of
IMCI. “For the IMCI, we said: yes, you the experts, you
the pediatricians, you the professional bodies please help
us. Meanwhile, along with them we continuously started
sitting together... They are coming in contact with the par-
ents and children so their participation is very impor-
tant because unless the professional bodies are coming
(together) to bring this program forward... without their
help, you cannot sustain”

Discussion

Bangladesh made significant strides in reducing U5M
between the years 2000 and 2015 using a number of EBIs,
including FB-IMCI and ITN. The purpose of this study
was to examine how Bangladesh selected, implemented,
adapted and sustained the implementation of these two
EBIs. The added value of such implementation research
is the understanding of the process of implementation,
including contextual factors, strategies chosen and imple-
mentation outcomes which are important in understand-
ing effectiveness.

The study found that these EBIs were implemented
through different strategies with the ownership of the
national health system and through partnerships with
donors and international organizations. Both EBIs
achieved large coverage over the country, with FB-IMCI
implemented in 483 out of 490 sub-districts. Similarly,
the ITN utilization rate reached 90%. Several implemen-
tation strategies such as the integration of key stakehold-
ers, holistic training and supervision, and adaptation of
interventions to the local setting were used to implement
EBIs. Facilitating contextual factors such as the strong
community health system, effective leadership, and
donor and implementing partner collaboration were lev-
eraged to contribute to the rapid decline in U5M. How-
ever, donor dependency and lack of quality and oversight
over the private sector presented as obstacles to the
successful implementation of the EBIs with quality and
coverage.

A number of transferable lessons from Bangladesh have
the potential to be adopted by other countries looking to
accelerate a decline in U5M through stronger implemen-
tation of EBIs targeted at amenable causes of mortality.
Governments need to build strong community health
systems as per the recommendation of the WHO to help
bring medicines and basic health services into commu-
nities at their doorstep, and increase community par-
ticipation. This lesson aligns with findings from existing
literature on factors that contribute to improved health
service delivery [43—45]. Community health systems are
especially critical to providing child and maternal health
services, ensuring uptake of these EBIs, and educating
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and engaging with the community on various health ser-
vices [46].

Bangladesh implemented various interventions based
on local evidence and aligned strongly with international
public health recommendations. This balance allows coun-
tries to design locally relevant programs while referring
to global knowledge. Inability to collect quality, timely
data has been identified as a barrier to effective decision
and policy making in many countries [47]. While follow-
ing WHO guidelines is critical, developing the capacity
to collect data locally and use these data to inform EBI
implementation nationally is as important [48, 49]. Bang-
ladesh’s decision to include RDTs into its guidelines two
years before WHO recommendations to address local
challenges in malaria diagnostics is evidence of this ability
to implement and adapt interventions based on local need.

These locally specific yet globally informed programs
were facilitated by the strong collaboration between
local, national, and global partners that were invested in
the reduction of U5M in Bangladesh. Our findings are
supported by evidence on the importance of forming
partnerships in determining country priorities, avoiding
duplication of efforts and maximizing outcomes [50-53].
For example, professionals associations such as Bang-
ladesh Pediatric Association and Bangladesh Neonatal
Forum were critical in the preparation for and implemen-
tation of FB-IMCI and supported the acceptability and
sustainability of the program. Beyond professional associ-
ations, relevant stakeholders included government, com-
munity members, donors, and implementing partners.

Limitations

The inability to evaluate the quality of FB-IMCI and ITN
implementation and their relative contribution to the
reduction of USM present as limitations to the study. We
were not able to address this limitation because of the
relative lack of data on quality. Additionally, the overlap
of the coverage of FB-IMCI and CB-IMCI limited the
ability to measure population coverage associated with
facility-based and community-based care. Limitations in
resource and time prevented a more in-depth study of
the implementation of these two EBIs and interviews of
KIs including community members. This research lacked
some in-depth details on strategies, contextual factors and
implementation outcomes. Notably, fidelity and accept-
ability were largely missing from the literature and rou-
tinely available data. We explored these areas through the
KII, but resources limited the range geographically and
informant type (such as community). In addition, these
data solely relied on recall, which may have introduced
recall bias. Lastly, after analysis and initial drafting of the
manuscript, a number of the KI interview transcripts and
the descriptor list were deleted due to staff turnover. As a
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result, we were not able to indicate the type of KII for all
quotes (if the respondent was an implementer or a policy
maker), which would have provided additional context.

Conclusion

Existing literature details the interventions implemented
to reduce U5M but does not investigate in detail the ori-
gin, the process of implementation and the sustainment of
these EBIs. Using the implementation science framework,
we have identified the transferable knowledge through an
in-depth insight into the design, implementation, evalu-
ation, adaptation, and sustainment of the EBIs targeted
at reducing USM. We found that Bangladesh was able to
implement FB-IMCI and ITNs using a number of strate-
gies that included data use for decision-making, donor
and implementing partner collaboration, small-scale
testing as well as focus on equity. Contextual factors
that facilitated this work include national leadership and
accountability, community health worker system, exist-
ence of in-country NGOs and availability of donors. How-
ever, donor dependency and lack of quality and oversight
over the private sector presented as obstacles to the suc-
cessful implementation of the EBIs with quality and cov-
erage. Given that these challenging contextual factors are
likely common in other comparable countries, these les-
sons could provide helpful insights to policymakers seek-
ing to reduce disease burden among their U5 populations.
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