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Abstract: Background
Neonatal mortality remains dis-
turbingly high in Nigeria. Helping
Babies Breathe (HBB) is an evi-
dence-based neonatal resuscita-
tion (NR) educational program
designed to teach NR in resource-
limited areas.  There is no infor-
mation in Nigeria on what hap-
pens after  health care workers
(HCWs) complete HBB training.
Aim: To determine if HCWs who
received HBB training utilized the
acquired knowledge and skills
(K&S) and engaged in any on-
going peer training. In addition,
we studied HCW turnover one
year after HBB training comple-
tion.
Subjects and Methods: Seventy-
two HCWs were trained in HBB,
and surveyed 1 year later using a
10-item questionnaire. Data
analysis used measures of central
tendency and t testing.
Results: Most HCWs reported the
use of HBB daily. The common-
est NR method used was suction-
ing (89.5 %), followed by drying

and positioning (86%), however
there was 0% reported use of bag-
mask-ventilation. Most HCWs
(98%) reported sharing K&S with
colleagues. Following training,
100% HBB trainers remained at
original employment but 53%
HBB providers moved to new em-
ployment and did not utilize their
HBB K&S at their new employ-
ment site.
Conclusion: Frequent, brief, re-
fresher practice sessions and im-
plementation of a system for train-
ing new hires may improve HCW
readiness for NR and their peer
mentoring capabilities. Ensuring
adequate equipment availability is
critical for HCW to utilize ac-
quired K&S. Significant HCW
turnover occurred within a year of
training. Trained HCW who left to
new employment subsequently had
limited impact at their new place
of employment.

Keywords: Neonatal resuscitation,
Helping Babies Breathe, Health
care workers

CC –BY

Introduction

Globally, neonatal deaths account for 3.1 million of the
7.7 million deaths in children under five years of age.1

Nearly 99% of these neonatal deaths occur in low- and
middle-income countries.2 More than 80% of all neona-
tal deaths globally are due to infections, complications
of preterm birth and birth asphyxia.3 Previous studies
have shown that the global decline in neonatal mortality
rates has been slower compared with infant and under
five years of age mortality rates, especially in the sub-
Sahara African region. 4-5

Neonatal mortality remains disturbingly high in Nigeria,
despite the significant decline in other low- and middle-
income countries, including countries like Ghana and
Uganda.6In 2012, approximately half the world's esti-
mated 6.6 million deaths in children aged less than five

years occurred in sub-Saharan Africa, and Nigeria ac-
counted for approximately 13% of these deaths.6

The Nigeria Demographic and Health Survey (NDHS)
2013 estimated Neonatal Mortality Rate (NMR) as 37
per 1000 live births, which constituted about 54% of
infant mortality.6,7 Ezeh et al8 in their study, determi-
nants of neonatal mortality in Nigeria, identified birth to
mothers residing in rural areas as a factor. Akinyemi et
al 9 reported little improvement in neonatal survival in
Nigeria in over two decades, also, rural NMR is higher
compared to urban NMR. This is due, in part to the in-
adequate health facilities, insufficiently skilled health
professionals and lack of modern medical equipment
which have undermined the Nigerian healthcare system,
particularly in rural areas.10

Neonatal resuscitation (NR) programs are low-cost in-
terventions that effectively reduce perinatal mortality up
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to 30%.11-17 There are several formal NR training pro-
grams globally. Helping Babies Breathe (HBB) is an
evidence-based educational program designed to teach
resuscitation techniques in resource-limited areas.  Nige-
ria is one of the countries where HBB has been intro-
duced.
To the best of our knowledge, there is no information in
the literature on HBB provider post-training utilization
of acquired skills/knowledge and on-going peer mentor-
ing. Also there is no information on HBB trainer reten-
tion of facilitation capabilities and post-training job mo-
bility of HBB providers and trainers. Given the persis-
tently high Nigerian neonatal mortality, it is important to
assess issues that can help inform ongoing and future
trainings, especially on a national scale.

The study objectives were to determine since training
completion, if trained health care workers (HCW) are
utilizing HBB skills and knowledge in daily practice.
Also, assess on-going peer training and mentoring oc-
curring at the providers’ workplace and ascertain the
mobility of HBB providers and trainers one year after
training.

Methods

The study design was a prospective cohort study, con-
ducted in a rural part of Ihiala Local Government Area
(LGA), southeast Nigeria. Three physicians and one
nurse at an area women and children’s hospital were
trained as trainers. Subsequently, they organized and
implemented a series of one-day long HBB provider
training course workshops for HCW from 19 surround-
ing Primary Health Care Centers (PHCCs) and Mater-
nity hospitals in Ihiala LGA. Leadership at each facility
nominated two HCWs involved in delivery room resus-
citation for the training. The busiest of these facilities
have on average, 25 deliveries/month.
The HBB workshops were conducted from July 2016
through December 2016.

A validated ten-question survey questionnaire was used
to assess HCW utilization of HBB skills and knowledge
in daily practice, on-going peer training and mentoring
occurring at the providers’ workplace and to ascertain
the mobility of HCW. Each provider was contacted a
year after training and the questionnaire administered by
a trained interviewer either in person or telephone.
Continuous and dichotomous data were collected. Meas-
ures of central tendency, paired and unpaired t tests,
where appropriate were used for data analysis. The rele-
vant institutional review boards in Nigeria and the
United States of America approved the study.

Results

Seventy-two HCWs in total were trained, 4 HBB train-
ers and 68 providers. The survey was completed for 57
(79%) HCWs. Ten HCW were lost to follow up, three
declined study participation, while two surveys were
incomplete.
Only nine of 57 HCWs (16%) had received any formal
NR training before the training workshops in 2016-
2017. Of the fifty-seven surveyed participants, ninety-
eight percent of the study participants were actively in-
volved in delivery room neonatal resuscitation.

The use of suctioning and vigorous drying with position-
ing in the delivery room was the most common interven-
tion reported by majority of HCW (Figure 1 and 2).
None of the HCW surveyed reported bag and mask ven-
tilation (BMV) use at any delivery in the past year.
Within a year of the HBB training, more than half of
trained HBB providers had left their place of employ-
ment (Figure 3). In contrast, all the HBB trainers re-
mained at their place of employment and continue to
facilitate HBB provider courses on average once a year.

Almost all subjects reported sharing their knowledge
and skills with other birth attendants at their employ-
ment facility at the time of training. However, of all the
HCWs who had moved to new places of employment,
none reported using or sharing HBB skills and knowl-
edge with co-workers at their new work location (Figure
4).

Fig 1: Frequency of vigorous drying and positioning as part of
neonatal resuscitation by the study participants.

Fig 2: Frequency of mouth/nose suction as part of neonatal
resuscitation by study participants
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Fig 3: Job mobility of study participants 1 year after HBB
training

Fig 4: Have you shared your skills with your co-workers?

Discussion

To the best of our knowledge, this study is the first in
Nigeria that shows what happens following trainer and
provider training.  We found that mainly midwives at-
tend deliveries and provide NR at the health facilities
surveyed. The commonest interventions provided in the
delivery room were drying, positioning and suctioning.
None of the HCWs reported the uses of BMV, this find-
ing was surprising, given the training reviewed and re-
ported incidence of intrapartum related events with con-
tinued hospital referrals for neonatal asphyxiain Nigeria.
The reasons for no reported BMV use among the HCWs
included lack of ambu-bags at their facility. However,
where available, the ambu-bags were not functioning or
not recyclable. In addition, attrition of BMV skill and
HCW self -report of ‘not feeling confident’ they could
effectively provide ventilation in the critical time neces-
sary contributed to their not initiating BMV attempts.

These findings are concerning because effective and
timely ventilation of a baby who is not breathing or cry-
ing following birth is the most important intervention
that can reverse secondary apnea and decrease neonatal
morbidity and mortality. Stressing the importance of
timely and effective BMV use among HCW in the deliv-
ery room during HBB training and ensuring on-going
skill retention by frequent practice sessions may lead to
more willingness and confidence among HCWs to use
this critical skill. Also, peer mentoring and support with
ongoing on-the-job training/retraining may enhance
HCWs confidence in providing this critical life-saving
intervention in the delivery rooms
More than half of the trained providers had left their
original place of work by one-year follow up and none
who had moved was using their knowledge or skills at
their new location, a missed opportunity for dissemina-
tion and propagation of life-saving skills and knowl-
edge. These findings provide several improvement op-
portunities.

Neonatal deliveries attended by skilled birth attendants
is associated with a 20% reduction in stillbirths.15 How-
ever, there is  long-standing issue of brain drain, with
migration of skilled HCWs from low-resource areas
particularly sub-Saharan Africa, Asia, and Pacific coun-
tries to more urban settings and high-resource areas.
This has contributed to a strikingly disproportionate
allocation of HCWs and increased patient to provider
ratio, most stark in rural areas.
Given the need for more skilled workers and the impor-
tance of a skilled person present at every delivery, more
midwives, nurses, CHEWs, and physicians should be
trained through a systematic national NR program that
tracks trained providers, incorporates mandatory peri-
odic refresher classes and ongoing peer-mentoring to
ensure sustainability and consistent quality. A viable
process for traditional birth attendant education has to be
part of this due to the significant proportion of home
births that occur especially in the rural areas of Nigeria
and other LMICs.

All babies should be positioned in sniffing position im-
mediately to keep their airways open, dried, stimulated
and all wet linen removed following birth. It is very im-
portant to keep them warm following birth because hy-
pothermia is known to significantly increase adverse
neonatal outcomes including death. This study showed a
need to improve the frequency of this simple but effec-
tive, low-cost intervention. Respondents reported fre-
quent use of suctioning. Though this can belief saving in
n many cases, this intervention can be potentially harm-
ful if done too vigorously or excessively. A two-year
study on 12 clinics and 37 hospital providers carried out
by Tabangin et al. showed rapid loss of skills barely 1
month after HBB training.  The study recommends on-
going skills practice and monitoring with refresher train-
ing to maintain these skills.16 HBB training conducted in
Ghana on midwives showed that a refresher course ad-
ministered one year after initial training resulted in HBB
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knowledge improvement.17

It is important for facilities that take newborn deliveries
to be equipped with functioning and recyclable ambu
bags. In addition, any group undertaking HBB or other
newborn resuscitation training must have as part of its
plan, ongoing skills training, supply and maintenance of
equipment and ensuring they are in clean, working con-
dition, ready for any emergencies.
There was a turnover of more than half of the trained
provider cohort. We did not delve into specific reasons
for job mobility for our participants but in Nigeria, peo-
ple move jobs for better living conditions and better pay
among other reasons. Bang et al in their multi-country
study noted that there was a turnover of birth attendants
leading to the need to train up replacements. It, however,
did not identify the reasons for this turnover,20 similar to
our study. It is important to have a system of efficient
and effective training in place for incoming HCWs. This
will ensure they have the requisite skills and knowledge
to provide skilled delivery room care.

The trained providers almost all reported sharing their
knowledge and skills with their colleagues at their work-
place. However, this willingness abruptly stopped when
they moved to a new place of work. The reasons are
unclear but this will result in limited dissemination of
skills and knowledge, an essential aspect of adult learn-
ing that will add to the maintenance of skills and knowl-
edge.

Our study found that 84% of HCWs had no previous NR
formal training despite the fact that almost all of themat-
tended deliveries daily. This finding was similar to those
of the large multinational pre-post study carried out by
Bang et al. on 835 active birth attendants, which showed
76% of study participants had no prior resuscitation
training despite the fact that they regularly attended de-
liveries.

Study limitations include a 21% loss to follow up, and
we did not assess the providers for skills or retest their
knowledge at the time of the survey.
More HCWs are being trained through various mecha-
nisms including collaboration between Ministries of
Health and volunteer trainers. It is critical to ensure all
trained HCWs have ready access to life-saving resources
like recyclable ambu-bags and clean, dry linen. Fre-
quent, brief, refresher practice sessions and implementa-
tion of a training plan for all new hires may improve
HCW confidence and readiness to apply learned skills
like a bag- mask ventilation. In addition, emphasizing
the value of peer mentoring may help in sustaining and
disseminating NR education.
Further evaluation of the impact of HBB in Nigeria and
other LMICs is needed to better plan further training.
As several LMIC have shown an improvement in neona-
tal resuscitation, efforts should be aimed at nationally
propagating the HBB program in a systematic manner in
order to continue toward the MDG 4.19,20

References

1.    Rajaratnam JK, Marcus JR,
Flaxman AD, Wang H, Levin-
Rector A, Dwyer L, Costa M,
Lopez AD, Murray CJ. Neona-
tal, postneonatal, childhood,
and under-5 mortality for 187
countries, 1970–2010: a sys-
tematic analysis of progress
towards Millennium Develop-
ment Goal 4. The Lancet. 2010
Jun 5;375(9730):1988-2008.

2.    Lawn JE, Cousens S, Zupan J,
Lancet Neonatal Survival Steer-
ing Team. 4 million neonatal
deaths: when? Where? Why?
The lancet. 2005 Mar 5;365
(9462):891-900.

3. Lawn JE, Kerber K, Enweronu-
Laryea C, Cousens S. 3.6 mil-
lion neonatal deaths—what is
progressing and what is not?. In
Seminars in perinatology. 2010
Dec 1 (Vol. 34, No. 6, pp. 371-
386). WB Saunders.

4.    Liu L, Oza S, Hogan D, Chu
Y,Perin J, Zhu J, LawnJE,
Co.usens S, Mathers C, Black
RE. Global, regional, and na-
tional causes of under-5 mortal-
ity in 2000-15:an updated sys-
tematic analysis with implica-
tions for the Sustainable Devel-
opment Goals. Lancet
2016;388:3027-35

5. Global and National Newborn
Health Data and Indicators.
(n.d.). Retrieved from https://
www.healthynewbornnetwork.
org/resource/database-global-
and-national-newborn-health-
data-and-indicators/ Accessed
June 20th 2019 UNICEF. Lev-
els and trends in child mortality
report. New York: United Na-
tions Children’s Fund. 2012.
Accessed May 30th 2019.

6.    National Population Commis-
sion, Federal Republic of Ni-
geria. Preliminary Report on
Nigeria Demographic and
Health Survey.2013. http://
www.measuredhs.com/what-
we-do/survey/survey-display-
438.cfm. Accessed May 30th
2019.

7.    Ezeh OK, Agho KE, Dibley
MJ, Hall J, Page AN. Deter-
minants of neonatal mortality
in Nigeria: evidence from the
2008 demographic and health
survey. BMC Public Health.
2014 Dec;14(1):521.

8. Akinyemi JO, Bamgboye EA,
Ayeni O. Trends in neonatal
mortality in Nigeria and ef-
fects of bio-demographic and
maternal characteristics. BMC
pediatrics. 2015 Dec;15
(1):36.

37



9.    Welcome MO. The Nigerian
health care system: Need for
integrating adequate medical
intelligence and surveillance
systems. J pharmacy & bioal-
lied sciences. 2011 Oct;3
(4):470.

10.  Carlo WA, Goudar SS, Jehan I,
Chomba E, Tshefu A, Garces
A, Sailajanandan P, Althabe F,
McClure EM, Derman RJ,
Goldenberg RL. Newborn-care
training and perinatal mortality
in developing countries. New
England J Medicine. 2010 Feb
18;362(7):614-23.

11.  Yakoob MY, Ali MA, Ali MU,
Imdad A, Lawn JE, Van Den
Broek N, Bhutta ZA. The effect
of providing skilled birth atten-
dance and emergency obstetric
care in preventing stillbirths.
BMC public health. 2011
Dec;11(3):S7.

12.  Goldenberg RL, McClure EM,
Bhutta ZA, Belizán JM, Reddy
UM, Rubens CE, Mabeya H,
Flenady V, Darmstadt GL, Lan-
cet's Stillbirths Series steering
committee. Stillbirths: the vi-
sion for 2020. The Lancet. 2011
May 21;377(9779):1798-805.

13.  Singhal N, Bhutta ZA. New-
born resuscitation in resource-
limited settings. In Seminars in
Fetal and Neonatal Medicine.
2008 Dec 1 (Vol. 13, No. 6, pp.
432-439). WB Saunders.

14.  Darmstadt GL, Bhutta ZA,
Cousens S, Adam T, Walker N,
De Bernis L, Lancet Neonatal
Survival Steering Team. Evi-
dence-based, cost-effective
interventions: how many new-
born babies can we save?. The
Lancet. 2005 Mar 12;365
(9463):977-88.

15.  Tabangin, M. E., Josyula, S.,
Taylor, K. K., Vasquez, J. C.,
& Kamath-Rayne, B. D.
(2018). Resuscitation skills
after Helping Babies Breathe
training: a comparison of vary-
ing practice frequency and im-
pact on retention of skills in
different types of providers.
International health.10(3), 163-
171.

16.  Eblovi D, Kelly P, Afua G,
Agyapong S, Dante S, Pellerite
M. Retention and use of new-
born resuscitation skills follow-
ing a series of helping babies
breathe trainings for midwives
in rural Ghana. Global health
action. 2017 Jan 1;10
(1):1387985.

17.  Arabi AM, Ibrahim SA,
Manar AR, Abdalla MS, Ah-
med SE, Dempsey EP, Ryan
CA. Perinatal outcomes fol-
lowing Helping Babies
Breathe training and regular
peer–peer skills practice
among village midwives in
Sudan. Archives of disease in
childhood. 2018 Jan 1;103
(1):24-7.

18.  Van Heerden C. An introduc-
tion to Helping Babies
Breathe: the. Professional
Nursing Today. 2012 May
1;16(3):6-7.

19.  Bang A, Patel A, Bellad, R.,
Gisore, P., Goudar, S. S.,
Esamai, F, & Keenan, W.
(2016). Helping Babies
Breathe (HBB) training: What
happens to knowledge and
skills over time? BMC preg-
nancy and childbirth, 16(1),
364.

What Happens After Helping Babies Breathe Training is Complete? A Prospective Cohort Study of
Nigerian Health Care Workers et al

38


