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ABSTRACT

Background
Globally, about 10% of neonates require extra respiratory support to initiate breathing at birth. Over a million
neonatal deaths could be prevented with quality basic care during neonatal resuscitation.

Objective
To determine the quality of care (QoC) of basic NR at birth among health care providers (HCPs) at three district
hospitals in Kigali.

Methods
A descriptive cross-sectional study was conducted. Thirty-six HCPs were observed 2-3 times using a structured
checklist. Descriptive and inferential statistics were used to analyze the data.

Results

The majority had ‘good’ QoC scores for drying and stimulation (74.7%), and fair scores for airway clearance
(85.1%). Some had poor scores for advanced bag and mask ventilation (BMV) (13%). Maternity work experience
(1-5 years) was significantly associated with good quality drying and stimulation (p = 0.03), initial BMV (p =
0.02), and advanced BMV (p = 0.03), than HCPs with less than one-year experience.

Conclusion
Maternity work experience of more than one year significantly improved the QoC during neonatal resuscitation.
More NR support during the first year of work and regular NR refresher training would improve neonatal

outcomes.
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BACKGROUND

Worldwide every year, about 2.7 million neonates
die as a result of birth asphyxia and other related
complications.[1] One of the most frequent causes
of early death is asphyxia, which accounts for al-
most 23% of neonatal deaths,[2-3] and 99% of these
occur in low and middle-income countries
(LMICs).[1] According to the World Health Organiza-
tion (WHO), about 10 million neonates do not
breathe at birth, and six million require basic neo-
natal resuscitation (NR).[4]

Basic NR, at time of birth, comprises of a set of in-
terventions — beginning with drying and stimulation
— that is required to establish breathing and circu-
lation in a neonate who is not spontaneously

breathing or crying.[4] Approximately 10% of all ne-
onates require basic resuscitation at birth,[2] and
less than 1% require advanced resuscitation and
ongoing inpatient specialized care.[5]

The strategy to reduce neonatal mortality is to im-
prove the quality of basic NR at birth, which is esti-
mated to reduce the mortality rate by 30% in low-
resource settings with full-term neonates.[6] Acces-
sibility of functional equipment in all delivery areas
is essential. A current review of data from six African
countries, namely Ethiopia, Kenya, Madagascar,
Mozambique, Rwanda, and Tanzania revealed that
only 8% to 22% of sites had equipment for support-
ing neonatal breathing in delivery areas.[5]
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The WHO and the American Academy of Pediatrics
(AAP) recommend neonatal resuscitation algorithms
and essential equipment at the primary and referral
level health facilities in low-resource settings.
Essential NR equipment includes gloves, towels/
cloths, suction devices, ventilation devices,
stethoscope, and timer.[6] A large multicenter study
in Tanzania provided the initial evidence that
demonstrated the effectiveness of training
healthcare providers (HCP) in the Helping Babies
Breathe (HBB) resuscitation program, which
resulted in a 47% decrease in early neonatal
mortality.[7] Perinatal conditions like birth
asphyxia and hypothermia are directly linked to the
quality of care at delivery and averted by using
quality care to help neonates initiate and sustain
breathing.[8,9]

Rwanda has put much effort into social and health
improvements after the 1994 genocide against the
Tutsi that lowered health inequities and the child
mortality rate. It played a lot to achieve the
Millennium Development Goal (MDG4); to decrease
neonatal mortality rate as per the results from
Rwanda Demographic Health Survey (RDHS) in
2015.[10] The RDHS (2014-2015) showed that the
neonatal mortality rate is still quite high, at 20
deaths /100,000 live births.[11] However,
challenges influence healthcare systems in many
low-income countries in terms of delivering quality
care and in life-saving interventions due to
inadequate materials and gaps in HCP skills.[12]
Strengthening HCP skills and resuscitation
resources are vitally needed to achieve the quality of
basic care for neonates' health and meet the
Sustainable Development Goal (SDG3); to ensure
healthy lives and promote well-being for all.[13]

Birth asphyxia counts as a leading cause of
neonatal death in Rwanda district hospitals, with
recent findings indicating a rate of 39%.[4,14] In
2012, most (94%) neonatal deaths occurred in the
early neonatal period, and of these, 68% occurred at
the time of birth.[13] Quality of basic care during NR
at birth could contribute to the reduction in
neonatal mortality associated with asphyxia and
prevent neonatal deaths, as well as improve the
outcomes of neonates delivered with asphyxia. This
has been demonstrated in low resource settings in
Sub-Saharan Africa (SSA) and other parts of the
world.[14] This study aimed to determine the quality
of basic care provided during NR to contribute to
evidence-based efforts to reduce neonatal deaths
attributable to birth asphyxia.

METHODS

Design

The study was a descriptive, cross-sectional design
and conducted in the delivery room and theatre of
the maternity ward at three selected district hospi-
tals in Kigali, Rwanda. The study sites included
Masaka, Kibagabaga, Muhima due to their high ne-
onatal mortality rate from birth asphyxia, whereby
extra breathing support was needed to initiate and
sustain spontaneous breathing. Data collection was
conducted from February 20 to May 15, 2019.

Participants’ recruitment

The non-probability method was used from the
entire population of 40 HCPs who were involved in
NR, and 95% confidence, and p-value 0.05 were
considered statistically significant. All HCPs
assigned to the delivery room and maternity theatre
that conducted NR, and met the inclusion criteria
and voluntarily consented to participate, were
recruited. Only 36 HCPs participated in the study;
others were absent due to leave, sickness, or
institution training. Each HCP was assessed two or
three times while giving NR care to minimize the
Hawthorne effect and increase the number of
resuscitated neonates.

Measures

The data were collected using a structured checklist
that was adapted from international guidelines,
which is a valid and reliable instrument. The
corresponding lead author provided permission to
use the checklist via email on 13 May 2018. The
investigator adopted the international checklist for
the local context.[15,16] The data collection tool was
arranged in seven sections:

Section 1. Social demographic characteristics (11
items) included; age, gender, HCP level, highest
qualification level of training, NR training, prior NR
training attended, duration since last NR training,
support supervision in NR, staff supervision,
supervisor, most recent staff supervision, maternity
unit work experience, the number of HCPs and
resuscitated neonates. These variables were
measured as frequencies.

Section 2. Clinical protocols and guidelines (3 items)
included visual NR action plans present in
resuscitation areas, HCPs use NR action plans, and
guidelines during resuscitation, flip charts of NR
provided in the labor ward. Items were scored with
“Yes” (1) or “No” (0) and presented as frequencies.
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Section 3. Basic NR equipment in the labor ward
and maternity theatre were assessed for permanent
equipment (items 5) and temporary equipment
(items 6) scored "present" (1) or "absent” (0), and
presented as frequencies.

Section 4. Skills of basic care via four principal
steps in NR include; drying and stimulation, airway
clearance, initial BMV, and advanced or improved
BMV (4 items). The variables were measured in
frequencies and categorized “poor” (missed all or
majority items in recommended steps), “fair” (half
the recommended steps performed), “good”
(performed all or majority items in recommended
steps).[15]

Section 5. NR's outcome variables on improving
quality care included the response of neonates to
drying and stimulation, clearing the airway, initial
BMV, assisted/ improved BMV, and assisted/
support ventilation (5 items). Items were scored with
“Yes” (1) or “No” (0) and presented as frequencies.

Section 6. Infection prevention practices provided by
HCPs included cleaning and disassembled device
while wearing gloves, decontamination in chloride
solution 5% for 10-20 minutes, all parts washed
with soap and water and rinsed with clean water,
parts dried completely (4items). Items were
measured as “Yes” (1) or “No” (0) and presented as
frequencies.

Section 7. A Logistic regression model was used to
identify statistical associations between HCPs’ char-
acteristics and the QoC during NR.

Data collection

The arrangement of data collection was made by
selecting three data collector assistants (RAs) in the
postnatal unit of the maternity ward in each
selected hospital. The RAs were trained on the
objectives, the benefit of the study, the individual's
rights, informed consent, and how the structured
checklist tool was used. The investigator selected
staff members from other services, especially those
with experience in postnatal and NR training, to be
RAs. Staff members were explicitly selected to
observe and assess the HCP two or three times while
giving NR care, and familiarity of the observers
minimized the likelihood of the Hawthorne effect.
The assumption was that HCPs would be less likely
to change their practices when observed by someone
familiar in the same unit than an observer from
outside the hospital. The observer followed the
delivery that came first. The investigator and RAs
endeavored to stand next to the resuscitation table,

without interfering in the NR process.

Most of the HCPs were approached individually by
the RAs due to the different work shifts. However,
consented HCPs/participants were recruited and
requested to complete the structured observation
checklist on the social demographic data, including
information on training and qualifications, work
experience, and refresher training attended. The
participants signed the written consent and agreed
to be observed during NR by the RA, and therefore
no subsequent reminders were necessary during the
actual procedure.

During the first week of data collection at each site,
the investigator worked closely with RAs during the
day and evening hours to ensure that they could
complete the direct observation structured checklist
consistently and correct any mistakes at the end of
each day. The investigator would receive the report
from each RA. The data collection took ten weeks to
complete.

Data analysis

The variables were coded and entered into SPSS
Statistics (version 21). The data were analyzed using
descriptive and inferential statistics. Frequencies
were calculated for the demographic variables.
Logistic regression used the Beta level to assess the
effect of demographic characteristics on NR quality.
Results with a p-value < 0.05 were considered
statistically significant.

Ethical considerations

Approval was obtained from the University of
Rwanda, College of Medicine and Health Science
Institutional Review Board, and three study sites.
All participants signed the consent form prior to
data collection.

RESULTS

This cross-sectional design aimed to determine the
quality of basic care provided during NR in the
delivery room and theatre of the maternity ward in
three district hospitals. Data collection was
conducted from February 20 to May 15, 2019.

227



Rwanda Journal of Medicine and Health Sciences Vol.3 No.2, June 2020

https://doi.org/10.4314/rjmhs.v3i2.12

Sociodemographic characteristics of participants

Table 1. Sociodemographic characteristics of participants

Healthcare Providers (HCP) HCPs (n=36) Neonates (n=87)
Characteristics Resuscitated
Age (years)

>25 4 (11.1) 9 (10.3)
>25 32 (88.9) 78 (89.7)
Gender

Male 15 (41.7) 38 (43.7)
Female 21(58.3) 49 (56.3)
HCP level

Midwife/ Nurse 34 (94.4) 82 (94.3)
Medical doctor 1(2.8) 4 (4.6)
Specialist (Obs/gyn) 1(2.8) 1(1.21)
Highest training qualification

Diploma 27 (75.0) 77 (88.5)
Bachelor’s degree 8 (22.2) 9 (10.4)
Master’s degree 1(2.8) 1(1.1)
Training in NR

Yes 31 (86.1) 76 (87.4)
No 5(13.9) 11 (12.6)
Prior NR training attended (n= 31) n=76
Helping Babies Breathe, Yes 30 (96.6) 43 (56.6)
Helping Babies Breathe, No 1(3.2) 33 (43.4)
Pediatric Advanced Life Support

Yes 16 (51.6) 70 (18.4)
No 15 (48.4) 6 (92.1
Emergency Triage Assess. & Treatment

Yes 14 (45.1) 35 (46.1)
No 17 (54.8) 41 (53.9)
Soins Obstetricauxet neonatal d’urgence

Yes 1(3.2) 50 (70.1)
No 30 (96.8) 26 (26.2)
Duration since last NR training n=61

<6 months 15 (48. 20 (32.7)
>12 months 16 (51.6 41 (67.3)
Support supervision in NR

Yes 18 (63.9) 38 (78.6)
No 13 (36.1 23 (21.4)
Staff supervision (n=23)

<6 months 3 (13.0) 7 (11.5)
6-12 months S (21.8) 12 (19.6)
>12 months 15 (65.2) 42 (68.9)
Supervisor

Manager 11 (48.0) 27 (44.3)
Maternal Child Survival Programme 6 (26.0) 15 (24.5)
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Ward mate/ colleague 6 (26.0) 19 (31.2)
Practice in maternity unit (years)

<1 9 (13.9) 13 (11.4)
>1-5 12 (83.3) 40 (80.4)
25 2(2.8) 8 (9.2)

HCPs: Health Care Providers, NR: Neonatal Resuscitation, HBB: Helping Babies Breathe,
PALS: Pediatric Advanced Life Support, ETAT: Emergency Triage Assessment and Treatment,
SONU: SoinsObstetricauxet neonatal d'urgence, MCSP: Maternal Child Survival Programme

Table 1. Shows the participant’s Socio-demographic characteristics. The majority (58.3%) was female, older
than 25 years (88.9%), a midwife or nurse (94.4%), and registered advanced diploma holder (75.0%). The
majority (86.1%) reported being trained in NR, and most (96.6%) were trained in the Helping Babies Breathe
(HBB) program. The majority (51.6%) had NR training over 12months ago, had NR supervision (63.9%), and
staff supervision was greater than 12 months ago (65.2%). The majority (48.0%) reported the unit manager was
the supervisor. The majority (83.3%) of HCPs reported one to five years maternity work experience.

Availability of the basic equipment in neonatal resuscitation at birth

Job Aids/ Protocol and Guidelines

60
50 48

57
48
39 39
40
30
30
20
10
0

Visual NR action plansand  HCPs use NR guidelines/action NR flip charts provided in labor
guidelines in resuscitation plans during resuscitation unit
areas

HYes MNO

Figure 1 Availability of basic equipment in neonatal resuscitation at birth

Figurel shows the availability of the basic equipment in NR at birth. During resuscitation, over half (55.2%) of
Visual NR action plans/guidelines were present in the resuscitation areas. However, during resuscitation, the
majority (65.5%) did not refer to NR guidelines/action plans. Over half (55.2%) of NR flip charts for neonatal
resuscitation were not provided in the labor unit.
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Basic equipment available in NR at birth

Table 2. Basic neonatal resuscitation equipment at birth

Equipment Labor Ward n (%) *Theatre n (%)
Present Absent Present Absent
Permanent Items
Warmer/ resuscitative 65 (89.0) 8 (11.0) 13 (92.9) 1(7.1)
Oxygen source 53 (72.6) 20 (27.4) 12 (85.7) 2 (14.3)
Suction machine 59 (80.8) 14 (19.2) 11 (78.6) 3 (21.4)
Ambu bag (500 mls) 46 (63.0) 27 (37.0) 12 (85.7) 2 (14.3)
Clock 3 4.1) 70 (95.9) 0 (0) 14 (100)
Temporary Items
Suction tube (6F, 8F, 10F) 49 (67.1) 24 (32.2) 11(78.6) 3 (21.4)
Bulb suction device (Penguin) 50 (68.5) 23 (31.9) 13 (92.9) 1(7.1)
Face mask (preterm ‘O’, term ‘1)) 17 (23.3) 56 (76.7) 10 (71.4) 4 (28.6)
Oxygen delivery devices** 45 (61.9) 28 (38.4) 12 (85.7) 2 (14.3)
Oxygen tubing 44 (60.3) 29 (39.7) 14 (100.0) 0 (0.0)
Clean, dry towels (2) 36 (49.3) 37 (50.7) 12 (85.7) 2 (14.3)

*Maternity Theatre **Oxygen delivery devices (nasal catheter, prongs, face mask)

Table2.Shows the presence of permanent and
temporary items in the labor ward or maternity
theatre at the time of birth. The following permanent
items were present in the labor ward;
warmer/resuscitative  (89.0%), oxygen source
(72.6%), suction machine (80.8%), Ambu bag
(500mls) and (63.0%). The clock was absent for
resuscitations most of the time (95.9%). Permanent
items present in the maternity theatre included;
warmer/ resuscitative (92.9%), oxygen source
(85.7%), suction machine (78.6%), and Ambu bag
(500mls) (85.7%). The clock was absent in all
resuscitations (100.0%).

The following temporary items were available for
resuscitation. Temporary items present in the labor
ward included; suction tube (6F, 8F, and 10F)
(67.1%), bulb suction device (Penguin device,
colored bulb sucker) (68.5%), face mask (preterm:
size O; term: size 1) (23.3%), oxygen delivery device
(nasal catheter, nasal prongs, face mask) (61.6%),
oxygen tubing (60.3%), and clean, dry towels
(49.3%). Temporary items present in the maternity
theatre included; suction tube (6F, 8F, and 10F)
(78.6%), bulb suction device (Penguin device,
colored bulb sucker) (92.9%), face mask (preterm:
size O; term: sizel) (71.4%) oxygen delivery device
(nasal catheter, nasal prongs, face mask) (85.7%),
oxygen tubing (100.0%), and clean, dry towels
(85.7%).

230



Rwanda Journal of Medicine and Health Sciences Vol.3 No.2, June 2020 https://doi.org/10.4314/rjmhs.v3i2.12

Quality of care scores of the four principles steps in neonatal resuscitation

Skills of Basic Care in Neonatal Resuscitation at Birth
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Figure 2. Basic care skill in neonatal resuscitation at birth

Figure 2. Shows the majority of HCPs had ‘good’ drying and stimulation skills (74.7%), initial BMV skills (50%),
and advanced BMV skills (46.7%). The majority (85.1%) of HCPs provided only ‘air’ airway clearance, and only
a limited number (12.8%) provided ‘good’ care.
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Outcomes of neonatal resuscitation in providing quality care

Outcomes of Neonatal Resuscitation
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Figure 3. Outcomes of neonatal resuscitation in providing quality care

Figure 3. Shows that among the resuscitated neonates, nearly half (48.2%) responded to drying / stimulation
and among those who did not respond to drying/stimulation, the majority (52.2%) responded to airway
clearance. Among the neonates who did not respond to airway clearance, nearly a third (31.8%) responded to
initial BMV, and of those who did not respond to initial BMV, the majority (60%) responded to assisted BMV.
Among those that did not respond to assisted BMV, the majority (88.3%) responded to support or improved
ventilation. None of the observed neonates died.

Infection prevention practices
Table 3. Infection prevention practices

Prevention Practices Yes n (%) No n (%)
¢ Cleaning - ventilation bag and mask device disassembled

(suction device if possible) while still wearing gloves. 22 (25.3) 65 (74.7)
*Decontamination - all parts soaked in a 5% chlo-ride/solution

for 10-20 minutes. 3 (3.4) 84 (96.6)
*All parts washed with soap and water and rinsed carefully with

clean water to remove all soap. 42 (48.3) 45 (51.7)
*Dry entirely and keep clean until next use 43 (49.4) 44 (50.6)

The findings show that three quarters (74.7%) did not disassemble and clean the NR equipment, e.g., the bag
and mask device was disassembled, while still with gloves on was not observed (Table 3). Furthermore, nearly
all (96.6%) HCPs did not decontaminate the equipment by soaking all the parts in a 5% chloride solution for
10 to 20 minutes. The majority also did not rinse the parts thoroughly (51.7%), or dry completely and keep in
a clean place for the next NR (50.6%).
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Logistic regression of QoC scores with HCPs' characteristics.

Table 4. Logistic regression of the QoC scores with HCPs’ characteristics

HCP Characteristics B 95% CI

P

*Drying and stimulation professional training

Medical doctors (ref)

Midwives and Nurses 0.45 0.124-1.433
NR training

No (ref)

Yes 0.32 0.101-3.82
Maternity experience

<1 year (ref)

1-5 years 1.76 1.23-2.93
>5 years 1.97 1.83-3.87
Supervision Support

No (ref)

Yes 1.76 1.65-2.31
*Airway maintenance professional training

Medical doctors (ref)

Midwives and Nurses 0.95 0.72-2.43
NR training

No (ref)

Yes 1.32 0.11-1.82
Maternity work experience

<1 year (ref)

1-5 years 1.46 1.
>5 years 1.57 1
Supervision Support

No (ref)

Yes 1.16 1.25-2.71
* Initial BMV professional training

Medical doctors (ref)

Midwives and Nurses 0.65 0.32-1.93
NR training

No (ref)

Yes 0.72 0.12-2.82
Maternity work experience

<1 year (ref)

1-5 years 1.66 1.73-2.97
>5 years 1.87 1.43-3.13
Supervision Support

No (ref)

Yes 1.76 1.65-2.31
*Advanced BMV professional training

Medical doctors (ref)

Midwife /Nurses 0.85 0.174-2.43
NR training

No (ref)

Yes 0.92 0.801-2.12
Maternity work experience

<1 year (ref)

1-5 years 1.66 1.53-2.13
>5 years 2.07 1.71-3.47
Supervision Support

No (ref)

Yes 1.86 1.85-2.41

0.33

0.21

0.03
0.01

0.21

0.13

0.41

0.04
0.03

0.41

0.43

0.11

0.02
0.02

0.21

0.13

0.31

0.03
0.02

0.20

QoC: Quality of care, HCP: Health Care Providers, NR: Neonatal Resuscitation, BMV: Bag and Mask Ventilation
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Table4. Logistic regression was used to analyze the effect of demographic characteristics on the quality of NR
presented in table 1. The following results include drying and stimulation, Airway maintenance, Initial BMV,

and Advanced BMV.

Drying and stimulation

The results revealed that HCPs who reported having
1-5 years maternity work experience were more
likely to provide good quality drying/stimulation (B=
1.76, CI = 1.23-2.93, p = 0.03), and those with more
than five years experience were nearly two times
more likely to provide good quality
drying/stimulation (3 = 1.97, CI = 1.83-3.87, p =
0.01) than those with one-year experience.

Airway maintenance

HCPs with 1-5 years of experience in maternity were
more likely to provide good quality airway
maintenance (B = 1.46, CI = 1.13-2.13, p = 0.04)
than those with one year, and those with more than
five years were more likely to provide good quality
airway maintenance ( = 1.57, CI = 1.33-2.87, p =
0.03) than those with one-year experience.

Initial BMV

HCPs with 1-5 years of experience in maternity were
more likely to provide good quality initial BMV (3 =
1.66, CI = 1.73-2.97, p = 0.02) than those with one
year, and those with more than five years’
experience were more likely to provide good quality
initial BMV (3 = 1.87, CI = 1.43-3.13, p = 0.02) than
those with one year experience.

Advanced BMV

HCPs who reported having 1-5 years of experience
in maternity were more likely to provide good quality
advanced BMV (3 = 1.66, CI = 1.53-2.13, p = 0.03)
than those with one year, while those with more
than five years' experience were more than two
times more likely to provide good quality advanced
BMV ( =2.07, CI =1.71-3.47, p = 0.02) than those
with one year experience. Other variables that were
not statistically significant included professional
training, NR training, and supervisory support.

DISCUSSION

This study aimed to determine the quality of basic
care during NR by 36 HCPs in three selected district
hospitals in Kigali City. Our study has shown that
the majority of HCPs (88.9%) were older than 25
years, female (58.3%), and nurses and midwives
(94.4%), had been trained in NR (86.1%), and had
more than one - year maternity work experience
(86.1%).Thus, this is similar to the study done by de
Graft-Johnson and colleagues of six SSA countries,
including Rwanda, showed that 81.6% of HCPs were

female, and 85.1% nurses and midwives.[5]

Health care providers’ skills

The majority (86.1%) of HCPs had received NR
training, and nearly all (96.8%) reported being
trained in the HBB program. Therefore, our findings
are similar to the study conducted in a low resource
setting; a systemic literature review conducted in
LMIC found that NR training can significantly
increase HCPs skills.[7,10,17]

Midwives and Nurses provided NR to the majority of
neonates (94.2%) than other HCP (5.8%), similar to
a study conducted in Zambia on NR skills in
HCP.[2,18] Our findings also showed that HCPs with
more than one-year maternity unit experience
(76.9%) did more resuscitation than those with less
than one year experience (21.3%). These findings
were similar to other studies identified by WHO
indicated that a more extended period of working on
the same unit enhances the HCPs’ clinical practice,
self-efficacy, and competency in NR skills.[19]

The majority of HCPs had ‘good’ drying and
stimulation skills (74.7%), initial BMV skills (50%),
and advanced BMV skills (46.7%). However, the
majority (85.1%) had a ‘air’ score for basic skills in
airway clearance, and only a limited number
(12.8%) provided ‘good’ care. The basic care skills
with the highest ‘poor’ score were advanced BMV
(13.3%). A study conducted in Kenya reported that
the overall QoC scores were good for airway
clearance (83%), though steps were poorly
performed during drying, airway maintenance in
meconium presence, and ventilation.[15]

In addition, supportive supervision was inadequate
for more than half during their practice after
receiving NR training, which is similar to another
study conducted in Rwanda, where HCPs reported
that they did not receive supervision.[20] A
systematic review and a multi-country analysis
emphasized supervisions and in-service training to
identify the performance gaps and weaknesses.[21-
22]

Our findings revealed that maternity experience is
associated to QoC, therefore other studies that
reported maternity work experience of more than
one year was statistically significant in providing
quality of care during NR.[15,16,19] Variables other
than maternity work experience were not
statistically significant and included professional
training, NR training, and supervisory support.
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Besides this, the completion of NR training does not
imply that an individual is competent to perform
NR, as demonstrated by the American Heart
Association (AHA) neonatal resuscitation program
(NRP).[19] However, it has been demonstrated
elsewhere that training courses in NR can effectively
increase the skills of HCPs in conducting NR and
reducing potentially harmful practices.[16] There is
evidence that NR training alone may not be enough
to ensure a change in practice and retention of
skills, but may need to be followed up with regular
refresher training, as frequently as every six months
to prevent loss of acquired skills.[23]

Availability of equipment during Neonatal
Resuscitation

Our findings showed the availability of most NR
equipment was reasonably good in the labor ward,
with the presence of a warmer (89.0%), oxygen
source (72.6%), a suction device (80.8%), and Ambu
bags (63.0%) in the resuscitation area. These
findings were similar to a study conducted in Kenya
and the six sub-Saharan African countries.[5,15]
According to the study conducted by De Graft
Johnson et al.,(2017) reported that most facilities
had some supplies of NR equipment, from a high
90.7% availability of suction devices and 81.9-100%
for bag and mask to gaps in basics, such as 40.5%
for towels and  blankets essential for
thermoregulation.[5,24] The availability of NR
equipment varied depending on the type of health
facility; it was typically higher in hospitals, and
lower in health centers.

Furthermore, our findings revealed low or no
availability of other basic requirements
recommended by WHO or the HBB list, including a
clock and clothes. In our study, clean and dry towels
were present half the time on the labor ward
(49.3%), similar to 40.5% recorded to the presence
of basic requirements in the study done in SSA
study.[5] Considering the importance of recording
time during NR, it was surprising not to find a clock
in the majority of delivery rooms (95.7%) and
maternity theatres (100.0%). The absence of clocks
was similar to a study conducted in Zambia.[2] But
in contrast to a survey in Vietnam, whereby 50.3%
of the 187 health facilities had clocks.[24]

Protocols and guidelines were present for NR, with
over half (55.2%) having visual NR action plans and
guidelines, and NR flip charts (55.2%) available on
the labor and maternity theater units. Though the
majority (65.5%) of HCPs did not refer to them
during NR intervention. In contrast, research
conducted in Kenya and 12 countries in the African
and Asian continents showed poor adherence to
guidelines and protocols, and non-implementation

of quality improvement activities.[8,19]
Furthermore, the researchers mentioned that many
LMIC lacked appropriate policies and guidelines for
providing quality health care to neonates.[8] The
presence of visual NR action plans, guidelines, and
NR flip charts on the labor ward increases the
chance for HCP to perform standardized NR
procedure to neonates with asphyxia. We believe
these findings are useful for guiding an HCP to
prepare equipment and ensure that all birthing
facilities in the district hospitals have essential
supplies.

Outcomes of basic NR in providing quality of
care

Among the neonates who required NR, almost half
(48.2%) responded to drying and stimulation, and if
they did not, over half (52.2%) responded to airway
clearance and oxygen support. No neonates died. In
contrast, the study in six SSA countries reported
89% of neonates either recovered on their own, or
through initial stimulation by the HCP, or possibly
ventilation, and 11% of neonates died.[5] Nearly half
of those who required NR were not dried
immediately, which increased the risk of
hypothermia and less likelihood of response to
resuscitation efforts.[5] A large multicenter study in
Tanzania demonstrated that stimulation skills
increased from 47% (before) to 88% (after)
implementation of an HBB training session.[7] In
contrast, the use of facemask ventilation decreased
from 8.2% to 5.2%, and early neonatal mortality
decreased from 13.4 to 7.1 per 1000 live-born births
post-HBB training in Tanzania.[7]

Infection prevention

The findings showed that three quarters (74.7%) did
not clean the NR equipment e.g. the bag and mask
devices were assembled while still wearing gloves.
Furthermore, nearly all (96.6%) HCPs did not
respect the decontamination process, whereby all
parts should be soaked in a 5% chloride solution for
duration of 10 to 20 minutes. The same line with a
study conducted in Kenya indicated no high-level
disinfection was done on NR equipment.[15]

Limitations

This study was conducted in three district hospitals
in Kigali, Rwanda, with a non- probability sampling
of HCPs who provided NR at the time of birth. The
data were based on the quality of basic care during
NR among the HCPs at birth. There was a risk of the
observer feeling obliged to assist during the
resuscitation phase if the neonate was not well
treated, but that did not happen. The HCPs knew
why the researchers were there, so to reduce
potential bias; the RAs were recruited from other
services, and fully aware of study procedures and
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supervision. The sample size was small; therefore,
these findings cannot be generalized to other
populations. Thus the district hospitals were limited
due to the smaller number of births, and many of
HCPs were absent.

Recommendations

The HCPs working in the maternity delivery unit and
the theatre need more educational opportunities to
learn and practice NR, and adequate equipment so
they can carry procedures. According to our
findings, quality basic care during NR is highly
needed to reduce neonatal morbidity and mortality
around the time of birth. Furthermore, a focus is
needed on the preparation of NR equipment before
birth and cleaning the equipment after birth. The
WHO recommendation is to prepare the NR
equipment and check for proper functioning before
conducting a delivery.[25] In the study, the check of
NR equipment availability was at 32.2% and 40.2%
checks their functioning. A written checklist
(laminated) for equipment and material preparation
could be used for daily checks so that supplies are
reordered and replenished routinely.[24,26]

Further research is highly needed to improve the
quality of care in NR to reduce the high numbers of
birth asphyxia and improve neonatal outcomes.
Future studies should have a larger sample size and
additional study sites and include quantitative and
qualitative data.

CONCLUSION

This study's findings show that maternity work
experience of more than one year was statistically
significant in providing quality care during NR,
hence reducing the risk of asphyxia and other
adverse outcomes. Health facilities need to be
equipped to save neonates at risk at birth. Delays in
receiving quality basic care in routine life-saving
situations in low-resource settings is concerning.
More effort is needed to provide quality newborn
health interventions, particularly during NR to
overcome critical gaps, and improve the likelihood
of meeting the SDG3 by 2030 or earlier.
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