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Abstract

Background: World Health Organization revised the global guidelines for management of possible serious bacterial
infection (PSBI) in young infants to recommend the use of simplified antibiotic therapy in settings where access to
hospital care is not possible. The Bangladesh Ministry of Health and Family Welfare (MoHFW), Government of
Bangladesh (GOB) adopted these guidelines, allowing treatment at first-level facilities. During the first year of
implementation, the Projahnmo Study Group and USAID/MaMoni Health Systems Strengthening (HSS) Project
supported the MoHFW to operationalize the new guidelines and conducted an implementation research study in
selected districts to assess challenges and identify solutions to facilitate scale-up across the country.

Implementation support: Projahnmo and MaMoni HSS teams supported implementation in three areas: building
capacity, strengthening service delivery, and mobilizing communities. Capacity building focused on training
paramedics to conduct outpatient management of PSBI cases and developing monitoring and supervision systems.
The teams also filled gaps in government supply of essential drugs, equipment, and logistics. Community
mobilization strategies to promote care-seeking and referrals to facilities varied across districts; in one district
community, health workers made home visits while in another district, the promotion was carried out through
community volunteers, village doctors, and through existing community structures.

Methods: We followed a plan-do-study-act (PDSA) cycle to identify and address implementation challenges. Three
cycles—1 every 4 months—were conducted. We collected data utilizing quantitative and qualitative methods in
both the community and facilities. The total sample size for this study was 13,590.
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Discussion: This article provides implementation research design details for program managers intending to
implement new guidelines on management of young infant infections. Results of this research will be reported in
the forthcoming papers. Preliminary findings indicate that the management of PSBI cases at the UH&FWCs is
feasible. However, MoHFW, GOB needs to address the implementation challenges before scale-up of this policy to
the national level.

Keywords: Implementation research, Young infant infection, Possible serious bacterial infection, Outpatient
management; Bangladesh

Background
Global rates of child mortality have dropped significantly
over the past few decades, with remarkable declines seen
for older children. However, mortality rates in neonates
remain high with an estimated 2.7 million annual deaths
globally [1]. About 45% of all deaths in children under 5
years of age occur during the neonatal period [2] and al-
most 98% of neonatal deaths occur in developing coun-
tries [1]. Globally, an estimated one-fourth of the
neonatal deaths are attributed to infectious causes, and
in settings characterized by high neonatal mortality
rates, the proportion of neonatal deaths due to infections
is estimated to be even higher [3, 4]. In Bangladesh,
newborn infections remain a major cause of both mor-
bidity and mortality [4, 5]. About 37% of all neonatal
deaths in Bangladesh occur as a result of sepsis or other
severe infections [6].
The World Health Organization (WHO) recom-

mends that young infants (0-59 days) with signs of
possible serious bacterial infection (PSBI) be referred
to hospitals for treatment with a 7–10 day course of
two injectable antibiotics–penicillin (or ampicillin)
and gentamicin. However, referral compliance for
hospitalization in many developing countries has been
low due to limited access or inadequate hospital facil-
ities [7, 8]. In 2007, the WHO, United States Agency
for International Development (USAID), and Save the
Children’s Saving Newborn Lives program (SC/SNL)
convened an expert panel aimed at identifying simple,
safe, and effective treatment regimens that could be
provided to young infants with severe infections
closer to home when the family was not able to
accept referral to the hospital [9]. The panel con-
cluded that the existing evidence was insufficient to
recommend antibiotic treatment for severe infections
at the community level and identified the need for
additional research on the efficacy of simplified anti-
biotic therapy [9]. Three randomized, open-label,
equivalence trials were conducted in Bangladesh,
Pakistan and three countries in Africa (Democratic
Republic of Congo [DRC], Kenya, and Nigeria) to
evaluate the efficacy of simplified antibiotic regimens
for managing PSBI in young infants at the community

level when referral was not possible [10]. While the
trial protocols were harmonized, the number of doses
and service delivery mechanisms varied across the
studies. Findings from all three studies demonstrated
that the simplified regimens were as efficacious as the
standard regimen [11–13].
In 2015, the WHO revised the global guidelines

recommending use of simplified antibiotic regimens for
the management of PSBI in young infants for resource-
limited settings when hospitalization is not acceptable or
accessible to families [14]. The Government of
Bangladesh (GOB) adopted the WHO guidelines and de-
veloped a corresponding policy, titled Management of
Infection of the 0–59 Days Infants at Union Level Facil-
ities and NGO Clinics without Indoor Facilities [15]. The
union level facilities under the management of the Min-
istry of Health and Family Welfare (MoHFW) in rural
Bangladesh are known as health and family welfare cen-
ters (UH&FWCs). In most administrative unions, there
is one UH&FWC, which serves a catchment population
of approximately 25,000 persons [16, 17]. The
UH&FWC provides mostly outpatient services. The ser-
vices offered at the UH&FWCs include essential mater-
nal, newborn, child health, family planning, and
nutrition services, including the management of normal
vaginal deliveries. It is staffed with one Sub-Assistant
Community Medical Officer (SACMO) who has at least
3 years of training on general health care including child
health and at least one Family Welfare Visitor (FWV)
who has at least 18 months of training on pregnancy
care and family planning.
The Comprehensive Newborn Care Package

(CNCP) was developed for the implementation of
newly recommended priority newborn interventions,
including management of infections in young in-
fants. With implementation of the new guidelines,
SACMOs are being trained with CNCP to assess
and treat infants with PSBI. Per the updated guide-
lines, the SACMO assesses the infant and deter-
mines an illness classification based on the
standardized Integrated Management of Childhood
Illness (IMCI) algorithm for infants under 2 months
of age (Table 1).
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If the SACMO identifies any signs of PSBI, then the
SACMO is trained to administer the first dose of inject-
able and/or oral antibiotics and refer the infant to the
Upazila (sub-district) Health Complex (UHC). If the
family declines referral to the hospital, then the
SACMO either reinforces referral or treats the infant
depending upon classification per the guidelines,
which also includes providing medicine to be admin-
istered at home by the caregiver. The ability of the
SACMO to treat infants with non-critical illnesses on
an outpatient basis is the primary change to the pre-
viously established treatment protocol. According to
the protocol, the SACMO also follows-up PSBI cases
at day 4 through phone or in the facility if the parent
brings the infant for a follow-up visit. During follow
up, the SACMO decides whether to continue treat-
ment (if condition improved) or refer to the higher
facility for further management (if condition has not
improved or new symptoms developed).
The other cadres of providers involved in outpatient

management of PSBI cases are the FWV and Family
Planning Inspectors (FPI). The FWVs are posted at
the UH&FWC and primarily provide antenatal care,
normal delivery care, postnatal care and family plan-
ning services to the community. FWVs are able to
provide the second dose of injectable gentamicin to
PSBI cases in the absence of the Sub-Assistant Com-
munity Medical Officers (SACMO) [15]. FPIs are
non-clinical field supervisors of frontline workers in
the community. For PSBI management, the FPIs are
trained and engaged for follow-up of the infant at the
end of treatment (day 8 follow-up) within the com-
munity. During these home visits, FPIs assess the
condition of the infant, record any existing signs or
symptoms, determine the condition of the infant (i.e.,
recovered or not recovered), and advise on referral if
the infant has not recovered.
Prior to national scale-up of the guidelines, the

Bangladesh MoHFW planned to learn from imple-
mentation of the policy in three selected districts of
Bangladesh: Kushtia, Lakshmipur, and Sylhet. We
conducted an implementation research study in the
first year of this program (September 2015–August
2016) to document the inputs and processes required
for operationalization of the updated policy in varying
contexts, identify barriers and facilitators for imple-
mentation, and integrate these early lessons into the
plans for national scale-up. This paper describes the
implementation research protocol followed by the
Projahnmo and MaMoni Health System Strengthening
(HSS) teams who provided support to the MoHFW in
Sylhet and Lakshmipur, respectively. A third partner
provided support in Kushtia, but their methodology is
not described in this paper.

Methods
Study setting
This implementation research was conducted in two
sub-districts of Sylhet district in Sylhet division and one
sub-district of Lakshmipur district in Chittagong division
(Fig. 1). Sylhet and Chittagong are historically low per-
forming divisions of Bangladesh for maternal, newborn,
and child health indicators. According to the 2014
Bangladesh Demographic and Health Survey, mothers in
Sylhet had the lowest proportion of births in facilities
(22.6%) and lowest proportion of births attended by a
skilled provider (27.1%) [6], followed by Chittagong div-
ision where 35.2% deliveries took place in facilities, and
43.9% of the deliveries were attended by a medically
trained provider [6].

Study design
During the first year of implementation of the
updated PSBI guidelines, the MoHFW received imple-
mentation support from Projahnmo and MaMoni HSS
project in the selected districts, Sylhet and Lakshmipur,
respectively. Projahnmo is a partnership of the Johns
Hopkins University with the Bangladesh MoHFW and
Bangladeshi NGOs. Projahnmo has been working in Syl-
het since 2001 and has extensive experience with design-
ing and evaluating newborn and maternal health
interventions [18]. Projahnmo provided support to the im-
plementation of the PSBI guidelines in two sub-districts of
Sylhet: Zakigonj and Kanaighat. The USAID-funded
MaMoni HSS project is implemented in six districts of
Bangladesh with the goal of improving utilization of inte-
grated maternal, newborn, child health, family planning,
and nutritional services [19]. The project inputs are pri-
marily focused on improving the performance and cap-
acity of health services at the district level. Since 2003,
MaMoni HSS project has been working in all upazilas in
Lakshmipur to strengthen district-level health systems
and promote scale-up of maternal, neonatal and child
health, family planning, and nutrition (MNCHFPN) inter-
ventions [19]. For this study, MaMoni HSS provided sup-
port to the implementation of the PSBI guidelines in one
sub-district of Lakshmipur (Ramgonj).
Both Projahnmo and MaMoni HSS partnered with the

MoHFW to facilitate program trainings, ensure drug
availability, and conducted joint supervision visits with
the MoHFW to the first-level facilities targeted for im-
plementation. The measurement and evaluation compo-
nent of this study was led by Projahnmo, with support
of MaMoni HSS in Lakshmipur, utilizing a mixed-
methods approach to assess the following implementa-
tion research objectives:

1. Examine feasibility of implementation of the
newly developed infection management guidelines
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in young infants at UH&FWCs through
outpatient services when referral is not accepted

2. Assess the acceptability of infection management
services delivered on an outpatient basis at
UH&FWCs among the parents and families of
young infants

3. Measure caregiver’s knowledge and coverage of
infection management for young infants

4. Assess the compliance of the families to the referral
advice and new treatment regimen for young infant
infections delivered at UH&FWCs

5. Document the safety of the injectable antibiotic
therapies delivered at union level facilities as per
national guidelines for infants classified as clinical
severe infection who refuse referral advice

6. Identify barriers and facilitating factors to the
implementation of the protocol, and develop
strategies to address barriers to be incorporated
into national scale-up plans

Implementation support to the MoHFW
Training on the guidelines for outpatient management of
young infants with PSBI
In coordination with the MoHFW and Bangabandhu
Sheikh Mujib Medical University (BSMMU), Projahnmo
and MaMoni HSS facilitated a training-of-trainers for
district- and upazila-level service providers (e.g.,
SACMO, FWV, FPI). Additionally, implementation sup-
port teams organized orientation of both government
and program-supported health workers and volunteers
within the community to promote identification of dan-
ger signs and the referral of cases identified in the com-
munity to sub-district and union-level facilities. The
team also supported the training of FPIs on identifica-
tion of potential infection cases, referrals, and follow-up
of sick young infants in the community. Refresher train-
ings were provided to improve the quality of record
keeping, PSBI case management, referral, and follow-up
by SACMOs and FPIs.

Fig. 1 Map of Bangladesh highlighting implementation research study area districts
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Support to monitoring and supervision of UH&FWC
providers
District and sub-district level MoHFW managers were
responsible for routine supervision and monitoring of
SACMOs and FPIs. Both Projahnmo and MaMoni
HSS facilitated joint supervision visits with local
MoHFW managers at UH&FWCs within the study
areas. During these visits, implementation support
teams joined the managers in their supervision of
SACMOs to observe the quality of supervision and
discuss and resolve challenges with both supervisors
and providers in real-time. The support team pro-
vided on-the-job training and mentoring to SACMOs
focusing on PSBI management, record keeping, and
monitoring. MaMoni HSS also attended the monthly
meetings for the SACMOs at the UHC in Ramgonj to
support preparation of monthly reports.

Supply of drugs, equipment, and logistics required for PSBI
management
The implementation-support teams coordinated with
the MoHFW and used project’s discretionary funds to
procure essential drugs, equipment, and logistics dur-
ing the initial implementation period. They worked
with the MoHFW to procure the necessary drugs and
supplied them through government channels for an
interim period while the system for supplies through
the MoHFW was being worked out.

Care-seeking message dissemination by Projahnmo
Community Health Workers (CHW) through home visits
As part of other projects ongoing in Sylhet under Pro-
jahnmo, there was an existing cadre of CHWs providing
home visits to mothers, newborns, and children once in
every 2 months. CHWS are local women with at least
tenth grade education, who receive 6 weeks of basic
health training, and each CHW serve a population of
about 4000 persons. Projahnmo conducted a 1-day train-
ing in the first months of implementation to orient
CHWs on the updated guidelines for management of in-
fections in young infants. The CHWs promoted identifi-
cation of danger signs in infants and disseminated the
following messages: (1) when illness is identified, care-
givers should take sick young infants to sub-district hos-
pitals and (2) if they were unable to go to the hospital,
they should seek care for the infant at the UH&FWC.

Promotion of care-seeking and referrals through Expanded
Program on Immunization (EPI) and satellite sessions
Family Welfare Assistants (FWA) and Health Assistants
(HA) are the government frontline health workers who
conduct home visits and register pregnancies and new-
borns as a part of their routine responsibilities. FWAs

and HAs received a 1-day training on the available ser-
vices for treatment of PSBI for young infants at the
UH&FWC. FWAs and HAs were trained to disseminate
this message to the mothers in the community during
their regular home visits, EPI, and satellite sessions.

Engaging community volunteers and village doctors to
promote care-seeking and referrals
Community Volunteers (CV) (1 for 250 population) of
MaMoni HSS project were oriented on newborn danger
signs, availability of sick child management services of-
fered at the UH&FWC, and appropriate referral. They
disseminated these messages within their communities
through a monthly Community Action Group meeting
(CAG). In addition to awareness development, these
CVs interface with community level GOB health workers
(e.g., HA, FWA) at community microplanning meetings
held monthly at the outreach EPI center. CVs support
the MoHFW frontline health workers to gather informa-
tion of births, maternal, or newborn deaths and refer
sick newborns in their area. Additionally, MaMoni HSS
project oriented the village doctors on identification of
PSBI cases and referred them to SACMOs as they are
often the first point of care for sick infants at the com-
munity level.

Engagement of community groups for improving care-
seeking and referrals in the community
Projahnmo study staff also oriented members of com-
munity groups in Sylhet on newborn danger signs, the
importance of care-seeking, and the new services avail-
able at the UH&FWC. Community groups are the local
governing body for community clinics, which are the
lowest tier government facility providing primary health-
care on an outpatient basis to a catchment area of about
6,000 in population [20]. The community group meets
periodically to discuss the progress, challenges, and local
solutions at their forum. The Projahnmo team oriented
community group members to disseminate these aware-
ness messages among mothers, caregivers, and other
community members to bolster care-seeking and com-
munity referrals for sick infants.

Implementation research methods
Over the course of the 1-year implementation research
study (September 2015–August 2016), we conducted an
evaluation, independent of the implementation support,
which employed mixed-methods data collection activ-
ities in 19 unions located in two sub-districts of Sylhet
(9 unions) and one sub-district of Lakshmipur (10
unions). A convergent parallel mixed-methods design
was used to guide quantitative and qualitative data col-
lection, analysis, and interpretation of study results.
Quantitative data were collected through rolling
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household surveys, periodic health facility assessments,
weekly extraction of data from health facility records of
young infants, and continuous follow-up surveys with
caregivers of infection cases in the community. Qualita-
tive data were collected through process documentation
activities, in-depth interviews with senior level program
implementers, in-depth interviews (IDI), and focus
group discussions (FGD) with UH&FWC service pro-
viders, and IDI and FGD with caregivers. Both quantita-
tive and qualitative data activities were used to assess
each study objective (Table 2).

Quantitative Data Collection and Sample Size
The health facility checklist was developed in collabor-
ation with study partners based on the updated
Bangladesh guidelines for PSBI management, which fo-
cuses on capturing health systems data on service avail-
ability, general service readiness, and service-specific
readiness [15, 21]. The evaluation team piloted the
checklist in July 2015 and adapted questions prior to
baseline data collection. The baseline checklist was ad-
ministered prior to the government’s rollout of the
guidelines in 31 selected health facilities in Sylhet and
Lakshmipur. The baseline checklist assessed facility
readiness to implement the new guidelines including
the availability of staff, drugs, and equipment.
UH&FWCs were excluded if the SACMO post was va-
cant at the time of the baseline health facility assess-
ment. A total of 9 UH&FWCs were selected in

Zakigonj and Kanaighat, Sylhet, and 10 UH&FWCs
were selected in Ramgonj, Lakshmipur. The health fa-
cility checklist was administered at two additional time
points during the study period, 4 months after the start
of implementation and then at the end of the study
(August 2016). Data collectors also visited the
UH&FWC weekly to abstract data from facility records
on the number of young infants that sought services.
This activity provided utilization data including the
number of young infants classified with signs of in-
fection, frequency of follow-up, and treatment
received.
Rolling household surveys were administered to ex-

plore infant illness and care-seeking history, maternal
knowledge, and maternal perception of severity of
danger signs. Household screening and the survey
were conducted by a trained group of CHWs in the
study areas from November 2015-August 2016.
CHWs recruited for this study identified all recently
delivered women and their live born babies (0–59
days) in the included catchment areas by visiting all
households during the two monthly scheduled home
visits. Only married women of reproductive age
(MWRA) (13–49 years) having a live birth as a preg-
nancy outcome and residing in the selected unions
during the study period were eligible to participate in
the household survey. It took approximately 2–3
months to screen and administer the survey in all the
19 UH&FWC catchment areas. Thus, a MWRA with

Table 2 Data collection activities by study objective

Study objective Data collection activities

Quantitative Qualitative

Examine feasibility of implementation of the newly
developed infection management guidelines in
young infants at UH&FWCs through outpatient
services when referral is not accepted

• Health facility assessment • IDI & FGD with UH&FWC service
providers

• IDI with MoHFW program
implementers

• Process documentation of
implementation support activities

Assess the acceptability of infection management
services delivered on an outpatient basis at UH&FWCs
among the parents and families of young infants

• Follow-up surveys with caregivers of infection
cases in the community

• IDI with caregivers of infection cases

Measure caregiver’s knowledge and coverage of
infection management for young infants

• Household survey with caregivers of young
infants

• FGD with caregivers of young infants

Assess the compliance of the families to the referral
advice and new treatment regimen for young infant
infections delivered at UH&FWCs

• Weekly review of young infant records at UH&FWC
• Follow-up surveys with caregivers of infection
cases in the community

• IDI with caregivers of infection cases

Document the safety of the injectable antibiotic
therapies delivered at union level facilities as per
national guidelines for infants classified as clinical
severe infection who refuse referral advice

• Weekly review of young infant records at
UH&FWC

• Follow-up surveys with caregivers of infection
cases in the community

• IDI with caregivers of infection cases

Identify barriers and facilitating factors to
implementation of the protocol, and develop
strategies to address barriers to be incorporated
into national scale-up plans

• Health facility assessment
• Follow-up surveys with caregivers of infection
cases in the community

• IDI & FGD with UH&FWC service
providers

• IDI with MoHFW program
implementers

• Process documentation of
implementation support activities
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a young infant could only be enrolled in the survey
once during the study period. The household survey
questionnaire was developed utilizing questions from
previous household surveys, which were administered
in the Sylhet study area and published by the Pro-
jahnmo research group [18, 22, 23]. The population
size in our study areas is ~ 250,000 in each of the
districts with an annual birth cohort of 6250 (2.5%
CBR). Based on our previous estimates, we expected
that 38% of young infants will be sick as per mother’s
reports for at least once in the first 2 months of their
life [24]. Applying this estimate, there will be ~ 2375
cases of reported sickness in a 1-year period in each
of the areas.
We estimated current rates of care-seeking for sick

young infants from union health facilities to be 4%
based on previous data. We required 76 sick infants
in each round of the survey to estimate the increase
of care-seeking from union facilities from 4% at base-
line to 20% at end line with 80% power. Our primary
outcome was reported sickness and care-seeking in
the preceding 14 days on the day of survey. All
women that delivered a live birth in the preceding 60
days of the date of survey were asked to participate
in the morbidity and care-seeking surveys if caregivers
were able to recall illness episodes. Applying 38% cu-
mulative incidence of reported infant illness in the
first 2 months of life, we expected 9% of caregivers to
report infant illness in the 14-day recall period. Thus,
we targeted 845 caregivers of young infants to identify
76 sick infants in each round of the survey. Assuming
a response rate of 80%, which allows for an estimated
20% rate of refusal or caregiver absence at the time
of the household visit, we targeted an estimated 1055
caregivers of young infants per round of the survey
(every 2–3 months). In order to achieve this target
sample size, we screened all women of reproductive
age for inclusion in the survey throughout the study
period.
The study team also aimed to follow-up all young in-

fants managed under the updated guidelines to assess
compliance with follow-up, treatment outcomes, and
safety of the regimen. Facility utilization data were col-
lected through weekly review of the sick infant registers
at the UH&FWC by our study team to assess the num-
ber of infants classified with infection, referrals, and
treatment data. The study team used these records to
identify young infants for follow-up in the community.
To measure treatment compliance assuming 50% com-
pliance rate with 10% precision and accounting for 10%
loss to follow-up, we required complete data from
follow-up with 107 young infants treated for infection in
each study area. Assuming 12% average care-seeking, we
estimate that about 285 sick young infants will seek care

from union level facilities (12% of 2375 expected cases).
However, we aimed to follow-up all young infants diag-
nosed and managed under the new infection manage-
ment guidelines to measure the safety of the program,
which will also provide compliance data. Follow-up of
sick young infants was continuous throughout the study
period as the aim was to follow-up all young infant diag-
nosed with infection.
The total sample size requested for this study was esti-

mated at 13,590 subjects. To obtain this sample size in
the community, we obtained permission to screen 50,
000 women of reproductive age in each study area total-
ing 100,000 women of reproductive age during the study
period.

Qualitative data collection and sampling
Qualitative data collection took place concurrently
during the study period to assess program feasibility
and acceptance of the guidelines among MoHFW
providers, managers responsible for program imple-
mentation, and caregivers of young infants. Among
providers, perceptions of PSBI treatment at first-level
facilities were collected using semi-structured IDIs
with SACMOs and FPIs. We also conducted FGDs
with FWVs. The SACMO at each of the selected
UH&FWCs was asked to participate in at least one,
but no more than two IDIs during the study period.
Interviewers asked SACMOs and FWVs about their
experience with the guidelines, opinions on training
and routine supervision, and facility functioning. IDIs
with FPIs were conducted in the last round of data
collection (June–August 2016) to explore challenges
with follow-up of infants in the community.
A subset of caregivers was selected from the list of all

caregivers with young infants identified in the study area
for FGDs as part of the qualitative component of this
study. We aimed to explore community perceptions of
young infant illness, care-seeking behaviors for illness
episodes, and perceptions of care at the UH&FWC. For
FGDs, caregivers were selected through convenience
sampling of mothers (13–49 years) of infants under 6
months of age who were willing and able to share their
experiences with care-seeking for infant illness. The
number of participants for each focus group ranged
from six to eight mothers.
Caregivers of sick young infants receiving outpatient

treatment for PSBI were followed up in the community
to assess treatment compliance. We aimed to conduct
in-depth interviews with a subset of 30 of these care-
givers in each study area throughout the study period.
We purposively selected caregivers for interviews based
on their infant’s categorization of infection. We con-
ducted IDIs with caregivers of infants for each category
of infection (i.e., critical illness, clinical severe infection,
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fast breathing as a single sign, and local bacterial infec-
tion). The goal of these interviews was to assess the
caregiver’s experience with outpatient treatment, and
reasons for non-compliance to the prescribed treatment
and follow-up visits.

Stakeholder workshops
This implementation research study adopted an
adapted action learning cycle approach, or a “plan-do-
study-act” (PDSA) cycle, also known as the Deming
Cycle [25, 26]. According to the PDSA approach, pro-
gram implementation was studied periodically, which
provided implementers with an opportunity to identify
and address implementation challenges in real-time.
With each cycle, data were collected on the program
implementation strengths and challenges and were
reviewed by a group of stakeholders. The stakeholders
then developed solutions to address the challenges
identified in the previous cycle and implemented these
changes in the subsequent cycle (Fig. 2). The successes
and challenges of the revised program approach were
studied in the subsequent cycle. We arranged a stake-
holders’ meeting following each round of data collec-
tion, during which the preliminary results were
reviewed, and stakeholders assessed the implementation
progress and challenges. The records from the stake-
holder meetings served as documentation of the pro-
gram learning and were reported alongside the results
from data collection activities. The evaluation team
worked closely with the implementation support team

and the MoHFW implementers to perform all the pre-
paratory works and organized stakeholder review meet-
ings for sharing and gathering inputs.
A total of two stakeholder workshops were held in

Dhaka after the first and third round of data collec-
tion, in January and September 2016, respectively.
These workshops aimed to bring together implemen-
tation and study partners, district level officials, and
stakeholders at the central level to share findings
related to both successes and challenges that arose
during the process of implementing the new guide-
lines. Through these workshops, participants shared
early learnings from implementation support and
evaluation activities and worked together to develop
solutions to better support the implementation of the
new guidelines.

Data Analysis
Quantitative data were entered and stored in Micro-
soft SQL server and analyzed using Stata Special Edi-
tion 14 (College station, Texas, USA) [27]. The
analysis plan for this data included summary statistics
of distribution and cross-tabulation of indicators using
the appropriate tests for significance (e.g., Student’s t
test and chi-square). Qualitative data were analyzed
following an adapted Framework approach [28] for
identification of inductive and deductive themes. A
codebook was developed to ensure consistency in the
broader thematic concepts that was sought in the
data. Johns Hopkins University (JHU) qualitative

Fig. 2 Adapted “plan-do-study-act” cycle including study activities at each stage. This implementation research study adopted an adapted action
learning cycle approach, or a “plan-do-study-act” (PDSA) cycle [25, 26] to guide program learning and inform adjustments to
implementation support
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researchers applied thematic codes systematically to
the data and examined for patterns. The interviews
were transcribed and translated into English. The
JHU qualitative team coded the English transcripts
and analyzed as per a framework for analysis based
on the objectives of the program and its
implementation.

Ethical approval
We obtained ethical clearance to conduct the study from
ethical review committee and/or internal review boards
of Bangladesh Institute of Child Health and Johns Hop-
kins Bloomberg School of Public Health. They reviewed
and approved the research plan, consent forms, and data
collection forms.

Discussion
This article describes the design of an implementation
research study, which included support to the
Bangladesh MoHFW to implement revised guidelines
for the management of young infants suffering from
PSBI and a mixed-methods evaluation. The evaluation
aimed to identify facilitators and barriers to the imple-
mentation of the guidelines in first-level health facilities
to inform scale-up. The WHO guidelines are intended
to be adopted by national governments and imple-
mented by health workers in limited resource settings.
Thus, there is a need to study how these guidelines will
be implemented outside of randomized controlled trials.
Implementation research provides an opportunity to
understand what, why, and how interventions work in
real-world conditions [29]. Our incorporation of imple-
mentation research outcomes provides the opportunity
for us to assess why the program was successful or un-
successful in meeting goals, which will be valuable
feedback for both the MoHFW, WHO, USAID, and
other global stakeholders [30–32]. WHO is coordinating
additional implementation research studies for PSBI
guideline rollout in Pakistan, India, Nigeria, Malawi,
DRC, and Ethiopia. Findings from this study will be dis-
seminated among program managers, policy-makers, de-
velopment partners, and other stakeholders.
The strength of this study is the use of both quantita-

tive and qualitative approaches to provide a deeper un-
derstanding of the research questions than either
method separately [33, 34]. This approach is well-suited
to the implementation research because it provides a
way to understand multiple perspectives and multiple
outcomes grounded within local context [29, 35].
Given the lack of a control group and short study

period, it will not be possible to causally link implemen-
tation support activities to observed changes in the
population. For the household survey, this limitation is
exacerbated because we do not have survey data

collected prior to the MoHFW’s rollout of the PSBI
guidelines in the study areas. It is important to note that
the lack of a comparison group and lack of
randomization make the study more vulnerable to in-
ternal and external threats to validity. We aimed to im-
prove internal validity by collecting data at multiple
points in time. However, our study period was limited to
1-year, which was necessary based on the GOB’s plans
for scale-up.
The potential lack of generalizability of these study

findings to other developing country settings is another
limitation of this study. Although generalizability was
not a primary goal for this study, it will be important to
consider this when formulating conclusions. This imple-
mentation research study focuses on implementation re-
search outcomes in the Bangladesh health system, thus
findings will not be directly transferable to other coun-
tries. Given that this study is being conducted prior to
national scale-up of the program, it will also be import-
ant to consider the generalizability of the findings to
other areas in the country. Both Sylhet and Lakshmipur
have well-established, large-scale programs aimed to im-
prove maternal, newborn and child health. As a result, it
will be difficult to tease out the improvements in mater-
nal knowledge or care-seeking that may be linked to the
community mobilization activities. When formulating
study conclusions, it will be important to describe the
other programs operating in each area and the impact
these programs may have on study findings.
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