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Abstract
Background: Helping Babies Breathe (HBB) is a competency-based educational method for an evidence-based
protocol to manage birth asphyxia in low resource settings. HBB has been shown to improve health worker skills and
neonatal outcomes, but studies have documented problems with skills retention and little evidence of effectiveness
at large scale in routine practice. This study examined the effect of complementing provider training with clinical
mentorship and quality improvement as outlined in the second edition HBB materials. This “system-oriented”
approach was implemented in all public health facilities (n=172) in ten districts in Rwanda from 2015 to 2018.
Methods: A before-after mixed methods study assessed changes in provider skills and neonatal outcomes related to
birth asphyxia. Mentee knowledge and skills were assessed with HBB objective structured clinical exam (OSCE) B pre
and post training and during mentorship visits up to one year afterward. The study team extracted health outcome
data across the entirety of intervention districts and conducted interviews to gather perspectives of providers and
managers on the approach. Results: Nearly forty percent (n= 772) of health workers in maternity units directly
received mentorship. Of the mentees who received two or more visits (n=456), sixty percent demonstrated
competence (received > 80% score on OSCE B) on the �rst mentorship visit, and 100% by the sixth. In a subset of 220
health workers followed for an average of �ve months after demonstrating competence, 98% maintained or improved
their score. Three of the tracked neonatal health outcomes improved across the ten districts and the fourth just
missed statistical signi�cance: neonatal admissions due to asphyxia (37% reduction); fresh stillbirths (27%
reduction); neonatal deaths due to asphyxia (13% reduction); and death within 30 minutes of birth (19% reduction,
p=0.06). Health workers expressed satisfaction with the clinical mentorship approach, noting improvements in
con�dence, patient �ow within the maternity, and data use for decision-making. Conclusions: Framing management
of birth asphyxia within a larger quality improvement approach appears to contribute to success at scale. Clinical
mentorship emerged as a critical element. The speci�c effect of individual components of the approach on provider
skills and health outcomes requires further investigation.

Background
Globally, 24% of newborn deaths are due to birth asphyxia [1], which can occur when an infant receives inadequate
oxygenation before, during, or immediately following birth. Helping Babies Breathe (HBB) is an evidence-based
protocol to manage newborns with birth asphyxia in low resource settings. It is a competency-based educational
method that includes immediate essential newborn care and newborn resuscitation skills training and uses hands on
practice on anatomical models under direct supervision of a facilitator [2]. HBB has been shown to improve health
worker skills and neonatal outcomes at small and moderate scale with intensive support for implementation [3] but
there have been problems with retention of skills and sustained improvement in health provider practices [4],
especially when implemented under more routine conditions [5].

Recognizing the potential of HBB to improve outcomes related to birth asphyxia, the Rwanda Ministry of Health
(MOH) conducted a national scale-up of HBB training in 2011 by integrating it into the Essential Newborn Care (ENC)
in-service training module and implementing a stand-alone one-time in-service cascade training of health providers
attending births [6]. However, subsequent national level analysis of neonatal death audit information conducted by
the MOH in 2012 and 2013 revealed that birth asphyxia remained the leading cause of neonatal mortality [7]. The
MOH and other stakeholders identi�ed provider performance and skills retention as the primary reasons for the lack
of improvement in birth asphyxia outcomes despite the scale-up of HBB training [7]. A study in Ghana con�rmed that
although HBB training leads to signi�cant improvement in skills in the short term, retaining these skills over the long
term remains a challenge [8].
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On-the-job training has been shown to be more effective for acquiring skills and improving performance compared to
learning in traditional classroom settings [9]. Clinical mentorship of health facility providers has been shown to
improve quality of care and health outcomes, especially when it is part of a multipronged quality improvement
strategy and, in fact, this is the focus of the recently published second edition of the HBB strategy [5]. One qualitative
study on pediatric quality of care in health centers in rural Rwanda also showed that mentors and mentees found
clinical mentorship to be feasible, acceptable and effective at improving quality of care [10]. Studies in South Africa
and Botswana also support the effectiveness of clinical mentorship in improving quality of clinical care [11, 12]. Our
study aimed to show that a capacity development package focused on mentorship as part of a larger quality
improvement strategy would contribute to improved clinical skills and better neonatal outcomes for birth asphyxia at
scale.

Methods
Setting

At the request of the MOH, the United States Agency for International Development (USAID)-funded Maternal and
Child Survival Program (MCSP) co-designed a practice improvement approach and assisted the MOH to implement it
in a phased manner across ten of the country’s 30 districts. The MOH chose these ten districts based on their lower
than average maternal and newborn health indicators and lack of other partner support. All twelve public hospitals
and 160 health centers in the ten districts were included in two phases of program implementation. In the �rst phase
(January – December 2016), four districts received all components of the practice improvement approach while the
other six received only the mentorship component. In the second phase (January 2017– June 2018) all ten districts
received all components of the approach. In Rwanda, all health facilities provide vaginal delivery and assisted
delivery services, with additional sick newborn care and cesarean section services available at the hospital level. 

Overview of the HBB practice improvement approach

The practice improvement approach involved initial in-service health worker training using a low dose high frequency
(LDHF) method which is described elsewhere [13]; ongoing mentorship using NeoNatalie anatomical models for
practice using clinical simulations; and quality improvement activities focused on evidence based labor management
and preparation for emergencies during and immediately after childbirth. Figure 1 shows the theory of change
underlying this practice improvement approach, which is similar to the second edition of the HBB package that was
being developed contemporaneously. 

Description of components of LDHF in-service training and mentorship

Seventy-three providers from the 12 district hospitals in the ten districts were selected as potential mentors, because
they were already supervisors or they had scored well on an initial assessment of clinical skills for newborn care.
They were given an initial three-day off-site orientation to the mentorship activity that included training in mentoring
skills and refresher training in HBB. Ensuring the mentors were pro�cient clinically in training skills consisted of an
additional �ve-day refresher training of comprehensive newborn skills to select the candidates that showed the most
promise to be successful mentors. The focus of the 5-day refresher training was to both improve clinical skills and
also to improve training/mentoring skills. There was hands- on training at an off-site non-clinical location. Sixty-eight
of the participants quali�ed as mentors in the subsequent post-test.

The selected mentors initially conducted LDHF in-service training with providers in four districts starting in January
2016 (Kamonyi, Musanze, Ngoma, and Rwamagana) and expanded to six additional districts in January 2017
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(Gatsibo, Huye, Nyagatare, Nyabihu, Nyamagabe, and Nyaruguru). Due to time and program resources, each public
health facility selected two health providers (mentees) who attend births to receive the training. The mentors
conducted LDHF in-service training over three sessions of two days each, spaced over a three week period, with one
session per week. For each session, the �rst day was devoted to theory and the second focused on simulation with
anatomical models. The same curriculum used to train mentors was employed. Participants completed pre- and post-
tests on knowledge and skills.

District-based mentors visited each health facility at least once a quarter. During each visit, the mentor focused on the
two mentees who had or would receive LDHF using an observation checklist to assess progress in skills through
observation of simulated resuscitation using a NeoNatalie anatomical model. The mentors also reviewed
organization of services and observed other components of facility readiness. In cases where the mentees were not
working or could not be located during the day of the mentorship visit, mentors would invite other additional mentees
to participate in the mentorship visit. The mentees were also given materials and encouraged to conduct peer-to-peer
mentorship activities in between visits from offsite mentors. Sixty-two (8%) of providers received clinical mentorship
only without participating in LDHF trainings. Figure 2 shows the rollout of the LDHF training and clinical mentorship
components in the ten districts.

 

Description of the focused quality improvement component

At the start of activities, all facilities were provided with newborn resuscitation equipment, both for clinical activities
and for peer practice and mentorship. As part of LDHF training cascade, mentors and mentees were trained on the
tenets of the quality improvement approach and given tools for its implementation. The materials were adapted from
pre-existing Ministry of Health tools and aligned for the context of the program intervention. One of the main tools
targeted the use of the birth audit asphyxia tools. During clinical mentorship visits, mentors then helped mentees
identify gaps in facility and health provider readiness to provide quality newborn services. They discussed the trends
in key indicators included in the routine information system with mentees, the facility in-charge, and the quality
improvement (QI) committee. Existing QI committees at health centers and hospitals received ongoing coaching from
MCSP staff on their regular review of data and formulation of quality improvement action plans. The action plan
included quality improvement activities that were formulated to respond to the gaps identi�ed. A report that included
both action plans and actions that had been taken since the previous QI committee meeting was then shared with the
facility in-charge.

 

Description of semi-annual multi-district learning meetings

After six months of implementation, with the support of MCSP, the MOH convened semi-annual multi-district learning
workshops. Participants included health providers, mentors, and hospital managers from across the districts included
in the practice improvement activities, along with representatives from other donor and partner organizations. During
this activity, participants shared the challenges they faced and the actions they had taken for practice improvement
as well as lessons learned for making mentorship more effective and feasible. The meetings also provided an
opportunity for mentors to improve their mentorship skills through hearing about the experiences of their associates.

Study design and sampling
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The study used a mixed methods before-after design to assess changes in selected outputs and outcomes, according
to the theory of change. All health providers who received mentorship with MCSP support and all public facilities in
the ten implementation districts were included in the assessment.

Tools, data collection, and data analysis

Baseline (October 2015) and �nal (May 2018) assessments were conducted for facility readiness to provide newborn
services using a tool based on the Service Availability and Readiness Assessment (SARA) [14] and Service Provision
Assessment (SPA) [15] and a clinical skills assessment based on standard HBB materials [2].

Input indicators (numbers and percentages of providers trained and mentored) and activity indicators (pre and post
training assessments of knowledge and skills) were collected by project staff, the latter using a standardized
checklist for essential newborn care and newborn resuscitation. The MOH agreed on a mentorship checklist which
was applied during mentorship visits. This checklist was adapted from the pre/post-test training assessment tool
and was based on the standard HBB OSCE B materials [2]. All mentors and MOH staff using the checklist underwent
training to standardize their clinical observation skills of the competencies included in the assessment. Project staff
worked with MOH counterparts to perform spot checks on use of the checklist and maintain its standardized use
across districts and facilities. Providers were counted as competent once they achieved a score of 80% or above.

Data on clinical practices and outcomes relevant to the theory of change were obtained from service statistics
routinely reported in the Rwanda health management information system on a monthly basis. The indicators
analyzed were the percent of newborns not breathing at birth who were successfully resuscitated, the number of
asphyxia admissions to Neonatal Intensive Care for asphyxia, deaths due to asphyxia, deaths within 30 minutes of
birth, and fresh stillbirths. These variables were included because they are outcomes that the study team expected to
see improve with the implementation of a practice improvement intervention, as depicted in the theory of change
(Figure 1). The indicators were analyzed quarterly in Excel by project staff and facility data managers. District level
MOH staff conducted monthly data reviews as well as quality assessments on a quarterly basis with support from
MCSP. The results were also reviewed by members of the MOH-led national Newborn Sub-Committee. For the
summative analyses of all outcome variables for this paper, time-value plots were made, slopes calculated, and linear
regressions were run to test for the signi�cance of the slope. A chi square test for trend was employed for analysis of
the evolution of the knowledge and skills test with health providers.

Key informant in-depth interviews with facility managers, mentors and mentees on the practice improvement
approach were conducted at the end of the practice improvement activities at the end of the project. Transcripts of
the interviews were imported into Atlas.ti for analysis. A list of codes was developed in advance of the interviews, and
during analysis additional codes were developed. Participant quotes and general responses were linked to codes to
summarize the main themes.

Ethical considerations

The assessment protocol was reviewed and given a waiver by the Rwanda National Ethics Committee. The protocol
was also determined to be non-human subjects research by Johns Hopkins University School of Public Health
Institutional Review Board, as it was deemed a quality improvement activity. Ethical guidelines applicable to Human
Subjects Research were nonetheless followed during data collection. Written informed consent was obtained from all
qualitative participants.

Results
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Table 1 shows the pro�le of the health facilities in the ten districts implementing the practice improvement approach
before activities began. Data on the annual number of deliveries were obtained from the HMIS.

Table 1: Baseline (2015) profile of health facilities in ten districts implementing the practice improvement approach

District  Number of 
health centers

Number of 
hospitals

Number of 
deliveries in 2015

Phase 1 districts
Rwamagana  14 1 9,187
Ngoma  12 1 9,478
Kamonyi  13 1 7,029
Musanze  15 1 12,410
Phase 2 districts
Huye  16 1 10,239
Nyamagabe  19 2 8,805
Nyaruguru  16 1 6,247
Gatsibo  19 2 14,825
Nyagatare  20 1 14,941
Nyabihu  16 1 8,405
Total 160 12 101,566

Source: Rwanda HMIS

Input level variables: Service readiness

At baseline in 2015, 35% of health centers and 67% of hospitals had newborn resuscitation equipment (bag and
mask) and at endline in 2018, 98% of health centers and 100% of hospitals had at least one bag and mask (newborn
size) at the facility. During implementation of the practice improvement approach 993 (51%) of the estimated 1,960
eligible[1] providers in the maternity and neonatology units in the 172 health facilities were recruited for clinical
mentorship and given an initial assessment in HBB, 95% (943/993) of whom were nurses and 5% (50/993) of whom
were midwives. Over three quarters (78%, or 772/993) began the mentorship process, 712 (92%) of whom also
received LDHF.  

Output level variables: Improvements in provider knowledge and skills

The average pre-test skills and knowledge score, conducted before the initial LDHF training session for providers, was
44% and the average post-test score was 88%. The clinical knowledge and skills assessment applied at the end of the
project included 64 providers randomly selected from the 172 health facilities in the initiative. These providers scored
an average of 85% on HBB skills and knowledge using the same assessment tool used during mentorship. It should
be noted that the providers for the endline assessment were selected among all providers, whether they had directly
received offsite mentorship or not, as all providers at least received peer-to-peer mentorship.

Figure 3 shows the percentage of assessed providers who scored 80% or above at each mentorship visit. The
majority (60%) of mentees passed (i.e., received a score of 80% or above) on the �rst mentorship visit; 86% by the
fourth visit; and 100% by the sixth visit. In other words, after one mentorship visit, 60% of mentees were competent.
An average of 9% more mentees passed with each mentorship visit until 100% of assessed mentees had. After
obtaining a passing score, a subset of 220 learners were followed for an average of �ve months. Nearly all (98%) of
the participants maintained or improved their skills. 
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Outcome variable: Improvement in clinical practice

Figure 4 shows the percentage of live newborns not breathing at birth successfully resuscitated. The percentage
increased from 70% in April- June of 2016 to 91% in Oct- Dec of 2018. There is a notable rise in the success of
resuscitations reported from the last quarter of 2017 to the �rst quarter of 2018. This coincided with an intensive
data quality intervention. After supervisors had repeatedly noted that there was inconsistency among providers in
whether they reported tactile stimulation as the �rst step in resuscitation, a decision was made that providers would
only report those resuscitations in which they used bag and mask. This guidance did not change the de�nition of the
indicator in HMIS, but rather clari�ed it, and was disseminated to all districts and providers across the country. This
emphasis on correct reporting resulted in a nearly 50% drop in the number of resuscitations reported, and a 17% rise
on the proportion of successful resuscitations. 

Improvements in health outcomes

Three of the four relevant facility level newborn health outcomes tracked in the HMIS improved between 2015 and
2018, and the improvement in the fourth indicator just missed statistical signi�cance (Table 2). Neonatal admissions
due to asphyxia showed the largest improvement, from 22.0 neonatal admissions due to asphyxia per 1000 live
births in 2015 to 13.9 in 2018. This was an annual reduction of 12.9% (95%CI = 8.3-17.5%). Neonatal deaths due to
asphyxia at health facilities decreased from 3.8 deaths per 1000 live births to 3.3 deaths per 1000 live births,
representing an annual reduction of 4.2% (95%CI = 0.2% - 6.3%). The number of fresh stillbirths per 1000 deliveries
decreased from 10.2 in 2015 to 7.5 in 2018, a 6.2% annual reduction (95%CI = 2.1% - 11.4%). Death within 30 minutes
of birth, although not a global standard, is routinely reported in the HMIS. It is meant to capture deaths that are most
likely due to asphyxia.  Death within 30 minutes of birth decreased from 3.2 deaths per 1000 live births to 2.6 deaths
per 1000 live births, a 4.0% annual reduction. This just missed statistical signi�cance, with the 95%CI crossing zero
(95%CI = +1.2% to -8.0%), which was not statistically signi�cantly different from no decrease (p=0.06).

[1] Eligible providers include all clinical staff in the maternity and neonatology units in the 172 MCSP supported
facilities. This includes an estimated 1,960 providers.

Table 2. Newborn health outcomes at health facilities in the ten implementation districts, 2015-2018
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Year  Annual

improvement,
absolute and percent

 
95%

Confidence
Interval

 
2015 2016 2017 2018

Neonatal admissions to the Neonatal Intensive Care Unit
due to asphyxia per 1000 live births 22.0 20.9 13.4 13.9

-2.8 
(12.9%)

 
-1.8 to -3.8

(8.3% -
17.5%)

Neonatal deaths at the health facility due to asphyxia per
1000 live births 3.8 3.2 2.9 3.3

-0.2 
(4.2%)

 
-0.01 to

-0.3
(0.2% -

6.3%)

 
Fresh stillbirth at the health facility per 1000 deliveries  10.2 9.7 9.4 7.5

-0.6 
(6.2%)

 
-0.2 to -1.1

(2.1% -
11.4%)

Newborn Deaths within 30 minutes of birth at health
facilities per 1000 deliveries 

3.2 2.8 3.0 2.6
-0.1 

(4.0%)

 
+0.03 to

0.2*
(+1.2% to

-8.0%)

*p=0.06

Provider perspectives on mentorship

Interviewed providers expressed satisfaction with the mentorship approach, stating that they felt more con�dent to
provide care to clients after receiving support from mentors. Respondents noted that patient �ow and logistics within
the maternity ward also improved, contributing to effective triage and management of emergency cases. One
midwife noted that after her hospital received training and mentorship, critical cases in the maternity ward were
managed in a designated space with dedicated staff.

‘Before we had no place reserved for maternal emergencies. We did not give much considerations to those
emergencies. They shared the same wards with other cases. After training and mentorship, we created a room for
critical cases, and we allocated staff to take care of them. The triage is done and the critical cases are placed in that
room for special care.’ – Hospital midwife

Clinical staff felt that newborn resuscitation skills improved after mentoring was implemented. One provider noted
that newborns in distress frequently died because clinicians did not correctly apply the resuscitation approach. With
the ability to practice and receive real-time advice from a mentor, health providers felt that newborn resuscitation was
being employed correctly and was saving the lives of newborns who might not have previously survived.

‘Before, a baby with fetal distress died easily because we lacked knowledge about how to help the baby to breathe or
how to do resuscitation. We were all ignorant in the matter of APGAR scores, and resuscitation was done without
following resuscitation steps, but today, no child dies due to birth asphyxia. We try our best; we resuscitate; we call for
help; and we save lives.’ - Health Center Midwife

Data use for decision making is another area that providers felt had improved after they received support and
guidance. Relevant service statistics and quality of care measures were not routinely collected before the intervention
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was implemented. One staff member noted that her colleagues appreciated the value of quality data and the key role
it can play in decision making at the facility level.

‘Before it was very hard to get actual data. Staff didn’t know why they needed to collect all these data. You would ask
for the number of deliveries done and receive data which was not related to reality, simply because they didn’t know
the importance of reporting good data. After receiving capacity building and data management… changes are
remarkable, everyone knows how to collect good data and its importance in decision making.’ - Hospital Maternity
Matron

‘Before submitting a certain report, I check and ensure the quality of my data. One time we found that the number of
partograms was not equal to the number of normal deliveries. There were missing partograms, we discovered that
the missing partograms were attached to transfer notes. We made copies of the missing partograms and showed the
issue to the staff.’ - Health Center Midwife

‘I have been a tutulaire in different health centers for more than 16 years, we’ve had several trainings in various
domains, topics or subject but once you left the training facility it was �nished, no one asked you what you studied
so that you share it. And most times you already even forgot about it, but with the LDHF approach, there is a
difference; the training was happening onsite, more staff bene�ted in terms of theory and practice as it was done on
site. Cases would be managed even during the training.’

- Health Center Titulaire

Discussion
We did not compare our results to non-intervention districts because several MOH and implementing partner
interventions were taking place in non-intervention districts, making them imperfect controls. In addition, the ten
intervention districts received more support for data quality improvement compared to the other 20 non-supported
districts. In fact, improving data quality was a focus of the mentorship visits and the multi-district learning meetings
in the project supported districts, which were activities that did not take place in the 20 non-supported districts. Even
with these interventions to improve data quality, there were persistent issues related to which newborns should we
recorded as in need of resuscitation. This continued to affect the quality of the routine data, especially for the percent
of newborns successfully resuscitated. As seen in �gure 4, the proportion of successfully resuscitated newborns
remained fairly �at during the �rst seven quarters, followed by a jump from 75% to 92% between the last quarter of
2017 and the �rst quarter of 2018. This increase corresponds with provider mentoring that emphasized the de�nition
of the data elements for the newborn resuscitation indicator should only include cases where a bag and mask was
used. Mentors also reminded mentees that stillbirths should not be included in either the numerator or the
denominator. Revisions of the HMIS reporting form and the printing of registers allowed for a single reporting tool
that included the updated newborn resuscitation indicators and enabled ease of reporting. Although providers
received this guidance in Rwanda’s other 20 districts, they did not receive the project supported mentorship focused
on newborn outcomes that emphasized adherence to the guidance.

Three of the four health outcomes of interest improved, and the improvement in the fourth just missed statistical
signi�cance. Lending credence that the improvements in outcomes can be attributed to the quality improvement
approach is the fact that the level of newborn deaths due to asphyxia was increasing in the years before the
intervention (2013-2014) in the intervention districts. Moreover, nationwide in 2013, 39% of neonatal deaths were due
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to asphyxia, making it the leading cause of newborn death in Rwanda, whereas by 2018 the proportion of newborn
deaths due to asphyxia decreased to 26% nationwide [16].

Few other studies evaluating HBB have been done at as large a scale (33% of the population of Rwanda) and under
as routine conditions [17], but we are aware of a recently published stepped wedge study of HBB embedded in a
similar QI package in 12 hospitals in Nepal showed a reduction in intrapartum-related mortality [19]. A previous
nationwide study of implementation in Tanzania, documented retention of skills but did not look at clinical practices
or newborn outcomes. The intervention there also consisted of on-the-job training and supportive supervisory visits
which were associated with improvements in skill retention [18].

As posited by the recently published second edition of HBB materials, framing HBB in a larger quality improvement
context appears to be critical to its success at scale. The previous scale up of HBB in 2011 in Rwanda was mainly
focused on health provider training, but newborn deaths due to birth asphyxia remained high afterwards until
initiatives started which included improvements in basic equipment, data use, and management/government
mechanisms.

Although the assessment was not designed to show the separate effects of each of the components of the practice
improvement approach, there was some evidence that clinical mentorship was the critical component. There was no
signi�cant difference across districts related to the sequencing of mentorship with other components of the
approach, and unexpectedly we found that the improvements in outcome indicators in the six Phase 2 districts
started immediately in 2016 even when they had only received the mentorship component. Further, though 456 of the
estimated 1,960 providers in the maternity units received two or more mentorship visits, improvements in provider
practice and newborn outcomes were seen across all maternity providers in the facilities.  Although the mentors
experienced di�culties because those originally trained were not always available for ongoing mentorship, their
occasional absence in the facility allowed them to mentor other providers. While this happened as an adaptation of
the initially planned rollout approach, it actually had the effect of bene�tting a larger number of providers with
mentorship and practice sessions. Peer to peer mentorship implemented between on-site mentorship visits may be
another important factor in these successes. The improving percentage of mentees who scored 80% after each
mentoring visit and the improvement or maintenance of skills among providers previously deemed competent also
lends credence to the importance of mentoring for retention of skills among the entire group of health workers at a
facility. In the interviews, facility staff identi�ed mentorship as the component that they felt most helped them
implement the practice improvements, including strengthening the functioning of their team, strengthening referral
networks from health centers to hospitals, and motivating them to feel that achieving practice improvement was
possible. This �nding is consistent with the World Health Organization’s Quality of Care Framework guidance, which
states that a positive attitude of a health worker can in�uence appropriate use of effective clinical and non-clinical
interventions [20].

Assuring the availability of the necessary equipment to perform resuscitation is critical to the success of improved
provider skills and newborn outcomes. This was noted by MOH staff as an important element of continued advances
in quality of care at the facility level.

Activities that improved continuous learning above the level of the individual provider also appeared to be crucial.
Mentorship efforts included review of data and quality improvement plans included efforts to improve data quality.
This created a positive feedback loop, whereby the established facility quality committees and district managers
began to trust and therefore use their data more. This was clear in the in-depth interviews with providers and
managers. We feel that the semi-annual multi-district learning meetings were also critical, as it reinforced the
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mentorship and learning at the facility level. Mentors and their leaders noted that they thought the experience sharing
at these meetings helped improve their practice and increase their motivation.

Limitations

This assessment had a number of limitations. First and foremost, as already stated, we were not able to compare
results in the ten intervention districts to the other 20 non-intervened districts because of the differential intensity of
data quality improvement efforts. Also, key informants may have been reluctant to give negative information about
the program and its interventions. The project worked to overcome this issue by using external interviewers. While it
took providers a variable number of mentorship visits to be deemed competent, the project was not able to
investigate the underlying reasons for these variations. Future research could analyze these reasons to inform more
effective scale up of the intervention. Finally, although the study team reviewed contextual information, the effects of
other factors within the health system on observed improvements in provider skill and newborn outcomes could not
be systematically controlled for.

Conclusions
This assessment gives plausible evidence that a system-oriented practice improvement approach was associated
with improved health worker knowledge and skills; improved clinical practices; and improvements in newborn health
outcomes. However, the study cannot demonstrate the separate effects of each of the components of the approach.
This gives one of the �rst demonstrations of how HBB might function effectively at scale under relatively routine
conditions. In order for the approach to be institutionalized, the central and district levels will need to include the
modest incremental costs of mentorship in their annual plans, especially to promote regular peer-to-peer mentorship.

Abbreviations
ENC: Essential Newborn Care

HBB: Helping Babies Breathe

HMIS: Health Management Information System

LDHF: Low Dose High Frequency

MCSP: Maternal and Child Survival Program

MOH: Ministry of Health

OSCE: Objective Structured Clinical Examination

Declarations
Ethics approval and consent to participate

The assessment protocol was reviewed and given a waiver by the Rwanda National Ethics Committee. The protocol
was also determined to be non-human subjects research by Johns Hopkins University Institutional Review Board, as
it was deemed a quality improvement activity. Ethical guidelines applicable to Human Subjects Research were
nonetheless followed during data collection. Written informed consent was obtained from all qualitative participants.



Page 12/16

Trial registration: This study was determined to be non-human subjects research by the Johns Hopkins School of
Public Health Institutional Review Board and the Rwanda National Ethics Committee institutional review board. It
therefore was not registered as a clinical trial.

Consent for publication

All authors have reviewed and approved the �nal version of this manuscript and approve it for publication.

Availability of data and material

The baseline facility readiness assessment has been uploaded to the USAID Data Depository (DDL) and is publicly
available. All data generated or analyzed during this study are included in this published article [and its
supplementary information �les].

Competing interests

All authors declare that they have no competing interests.

Funding

This study was made possible by the generous support of the American people through the United States Agency for
International Development (USAID) under the terms of the Cooperative Agreement AID-OAA-A-14-00028. The contents
are the responsibility of the authors and do not necessarily re�ect the views of USAID or the United States
Government.

Authors' contributions

JU, JR, YM, AK and ET participated in study design. JU, MM, AK and ET participated in data collection. JU, RF, JR, MM
and YM participated in data analysis and interpretation. JU, RF, JR, YM and NK were major contributors to manuscript
preparation. All authors read and approved the �nal manuscript.

Acknowledgements

We thank the HMIS team, mentors and providers at the public health facilities in Rwanda involved in this study for
their willingness to participate and collect data throughout project implementation. We also thank the HMIS team at
the Rwanda Ministry of Health and the MCCH in-charge of mentorship at the Rwanda Biomedical Centre for their
partnership and support for all project and study activities. The study team thanks Diwakar Mohan for his assistance
with the statistics for this paper.

References
1. United Nations Children’s Fund, World Health Organization, World Bank Group and United Nations. Levels and

Trends in Child Mortality Report: 2018. UNCF: New York; 2018. Available from:
https://www.unicef.org/publications/index_103264.html#

2. American Academy of Pediatrics. Helping Babies Breathe Training Program—A neonatal resuscitation curriculum
for resource limited circumstances. Itasca: AAP; 2010. Accessed date: July 31 2019. Available at:
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/helping-babies-survive/Pages/Helping-
Babies-Breathe.aspx

https://www.unicef.org/publications/index_103264.html#
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/helping-babies-survive/Pages/Helping-Babies-Breathe.aspx


Page 13/16

3. Msemo G, Massawe A, Mmbando D, Rusibamayila N, Manji K, Kidanto HL, et al. Newborn mortality and fresh
stillbirth rates in Tanzania after helping babies breathe training. 2013 Feb;131(2):e353-60.

4. Ersdal HL, Vossius C, Bayo E, Mduma E, Perlman J, Lippert A et al. A one-day “Helping Babies Breathe” course
improves simulated performance but not clinical management of neonates. Resuscitation. 2013 Oct; 84 (10):
1422-27.

5. Kamath-Rayne BD, Thukral A, Visick MK, Schoen E, Amick E, Deorari A et al. Helping Babies Breathe, Second
Edition: A Model for Strengthening Educational Programs to Increase Global Newborn Survival. Glob Health Sci
Pract. 2018 Oct; 6 (3):538-551.

�. Maternal and Child Health Integrated Program. A Joint Process Documentation of the Scale-Up of the Helping
Babies Breathe Initiative in Bangladesh and Malawi. Washington DC: MCHIP; 2014. Available from:
https://www.mchip.net/sites/default/�les/HBB%20PD%20Report_2-Country.

7. Rwanda Biomedical Center. Maternal, Neonatal and Child Health National Strategy: July 2013-2018. Kigali: RBC;
2013. Available from:
http://www.rbc.gov.rw/�leadmin/user_upload/maternal_newborn_and_child_health_national_strategy_july_2013-
_june_2018.pdf

�. Eblovi D, Kelly P, Afua G, Agyapong S, Dante S, Pellerite M. Retention and use of newborn resuscitation skills
following a series of helping babies breathe trainings for midwives in rural Ghana. Glob Health Action. 2017; 10
(1).

9. Bluestone J, Johnson P, Fullerton J, Carr C, Alderman J, BonTempo J. Effective in-service training design and
delivery: evidence from an integrative literature review. Hum Resour Health. 2013 Oct; 11 (51).

10. Manzi A, Magge H, Hedt-Gauthier BL, Michaelis AP, Cyamatare FR, Nyirazinyoye L et al. Clinical mentorship to
improve pediatric quality of care at the health centers in rural Rwanda: a qualitative study of perceptions and
acceptability of health care workers. BMC Health Serv Res 2014 June; 14 (275).

11. Workneh G, Scherzer L, Kirk B, Draper HR, Anabwani G, Wanless RS et al. Evaluation of the effectiveness of an
outreach clinical mentoring programme in support of paediatric HIV care scale-up in Botswana. AIDS Care. 2013;
25(1): 11–19.

12. Visser CA, Wolvaardt JE, Cameron D, Marincowitz GJO. Clinical mentoring to improve quality of care provided at
three NIM-ART facilities: A mixed methods study. Afr J Prim Health Care Fam Med. 2018 Jun;10(1).

13. Jhpiego Corporation. Low Dose, High Frequency: A Learning Approach to Improve Health Workforce
Competence, Con�dence, and Performance. Baltimore: Jhpiego; 2016. Accessed July 18 2019. Available at:
https://hms.jhpiego.org/wp-content/uploads/2016/08/LDHF_briefer.pdf

14. World Health Organization. Service Availability and Readiness Assessment (SARA): an annual monitoring
system for service delivery. Reference Manual, Version 2.2. 2015 July. Accessed July 2019. Available at:
https://www.who.int/healthinfo/systems/sara_introduction/en/

15. The DHS program: Demographic and Health Surveys. The Service Provision Assessment (SPA). 2012. Accessed
July 2019. Available from: https://dhsprogram.com/What-WeDo/Survey-Types/SPA.cfm

1�. United Nations Children’s Fund. Neonatal mortality data. 2018. Available at: https://data.unicef.org/topic/child-
survival/neonatal-mortality/

17. Hoban R, Bucher S, Neuman I, Chen M, Tesfaye N, Spector JM. ‘Helping Babies Breathe’ Training in Sub-Saharan
Africa: Educational Impact and Learner Impressions. Journal of Tropical Pediatrics. 2013 June; 59 (3): 180-86.

1�. Arlington L, Kairuki AK, Isangula KG, Meda RA, Thomas E, Temu A. Implementation of “Helping Babies Breathe”:
A 3-Year Experience in Tanzania. Pediatrics. 2017 May; 139(5).

https://www.ncbi.nlm.nih.gov/pubmed/?term=Msemo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23339223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massawe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23339223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mmbando%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23339223
https://www.mchip.net/sites/default/files/HBB%20PD%20Report_2-Country.p
http://www.rbc.gov.rw/fileadmin/user_upload/maternal_newborn_and_child_health_national_strategy_july_2013-_june_2018.pdf
https://hms.jhpiego.org/wp-content/uploads/2016/08/LDHF_briefer.pdf
https://www.who.int/healthinfo/systems/sara_introduction/en/
https://dhsprogram.com/What-We
https://data.unicef.org/topic/child-survival/neonatal-mortality/


Page 14/16

19. KC Ashish, Ewald U, Basnet O, Gurung A, Pyakuryal SN, Jha BK et al. Effect of a scaled-up neonatal resuscitation
quality improvement package on intrapartum-related mortality in Nepal: A stepped-wedge cluster randomized
controlled trial. PLoS Med. 2019 Sep; 16(9).

20. World Health Organization. Standards for Improving Quality of Maternal and Newborn Care in Health Facilities.
Geneva: WHO; 2016. Available from:
https://apps.who.int/iris/bitstream/handle/10665/249155/9789241511216-
eng.pdf;jsessionid=1AEF3C2866BADA8D5F4E5B991FF19D39?sequence=1

 

Additional Files
File Name Title of Data Description of Data
Supplementary
Material 1

FOR SUBMISSION Final
mentorship data level 1

Mentorship scores of mentees over the course of mentorship visits,
throughout project implementation. 

Supplementary
Material 2

FOR SUBMISSION Final level 2
and 3 data

Changes over time in the % of successfully resuscitated newborns. Changes
over time in newborn health outcomes. 

Supplementary
Material 3

Matrix of comments_for review Authors’ responses to reviewers comments

Figures

Figure 1

Theory of change for the practice improvement approach



Page 15/16

Figure 2

LDHF training and mentorship components in ten districts

Figure 3



Page 16/16

Percentage of assessed providers who scored 80% or above* on HBB skills and knowledge

Figure 4

Percentage of live newborns not breathing successfully resuscitated in 10 implementation districts

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

FORSUBMISSIONFinallevel2and3data.xlsx

FORSUBMISSIONFinalmentorshipdatalevel1.xlsx

https://assets.researchsquare.com/files/rs-10220/v2/FOR%20SUBMISSION%20Final%20level%202%20and%203%20data.xlsx
https://assets.researchsquare.com/files/rs-10220/v2/FOR%20SUBMISSION%20Final%20mentorship%20data%20level%201.xlsx

