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Abstract

Background: Essential newborn care (ENC) is a package of interventions which should be provided for every new-
born baby regardless of body size or place of delivery immediately after birth and should be continued for at least the
seven days that follows. Even though Ethiopia has endorsed the implementation of ENC, as other many counties, it
has been challenged. This study was conducted to measure the level of essential newborn care practice and identify
health facility level attributes for consistent delivery of ENC services by health care providers.

Methods: This study employed a retrospective cross-sectional study design in 425 facilities. Descriptive statistics
were formulated and presented in tables. Binary logistic regression was employed to assess the statistical association
between the outcome variable and the independent variables. All variables with p < 0.2 in the bivariate analysis were
identified as candidate variables. Then, multiple logistic regression analysis was performed using candidate variables
to determine statistically significant predictors of the consistent delivery of ENC by adjusting for possible confounders.

Results: A total of 273, (64.2%), of facilities demonstrated consistent delivery of ENC. Five factors—availability of
essential obstetrics drugs in delivery rooms, high community score card (CSC) performances, availability of maternity
waiting homes, consistent partograph use, and availability of women-friendly delivery services were included in the
model. The strongest predictor of consistent delivery of essential newborn care (CD-ENC) was consistent partograph
use, recording an odds ratio of 2.66 (AOR=2.66, 95%Cl: 1.71, 4.13). Similarly, providing women-friendly services was
strongly associated with increased likelihood of exhibiting CD-ENC. Furthermore, facilities with essential obstetric
drugs had 1.88 (AOR=1.88, 95%Cl: 1.15, 3.08) times higher odds of exhibiting consistent delivery of ENC.

Conclusion: The delivery of essential newborn care depends on both health provider and facility manager actions
and availability of platforms to streamline relationships between the clients and health facility management.
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Background

World leaders have renewed their commitment to fur-
ther reduce neonatal mortality as part of the sustain-
able development goals (SDGs). A new goal (SDG Target
3.2) has been set to make sure that every country works
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towards reducing neonatal mortality to at least 12 per
1,000 live births by 2030 [1]. Studies show that in devel-
oping countries, the causes of death and the likelihood of
exposure to those causes can dramatically be minimized
and avoided with simple, low-cost and time-saving meas-
ures [2, 3]. Nearly all neonatal deaths in developing coun-
tries are attributed to three main causes: complications of
preterm birth, asphyxia, and infection [4]. Improving the
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quality of care for newborns is thus important to ensur-
ing their survival, growth, and development [5].

Essential newborn care (ENC) is a package of inter-
ventions which should be provided for every newborn
baby regardless of body size or place of delivery imme-
diately after birth and should be continued for at least
the seven days that follow [6]. It is comprised of a pack-
age of simple, evidence-based interventions proven to
be effective in preventing or treating the most common
causes of newborn morbidity and mortality [7]. Ethiopia
has endorsed the implementation of ENC as one of the
critical elements for newborn health. The interventions
include appropriate cord care, provision of vitamin K
and TTC eye ointment, optimal thermal care and early
breastfeeding within one hour of birth as well as coun-
seling on feeding practices. Optimal thermal care is
defined as a baby wrapped within 10 min of birth, receiv-
ing a first bath after six or more hours and the use of
warm water to bathe the baby [1].

Although a minimum package of proven interven-
tions to reduce newborn mortality have been adopted,
countries are still challenged by multiple system related
problems [8]. Provision of good quality care depends on
service availability, work environment and overall sys-
tem support [9]. As underlined by various studies, con-
sistent delivery of the ENC is important. However, it is
affected by workload, training status of health workers,
and the availability of materials (e.g. guidelines, drugs,
etc.) [5]. While working on expanding the availability of
the packages, a focus on improving their functionality
and utilization is imperative [10]. This requires regular
measurement to further improve the quality of the imple-
mentation of the service packages [11]. Improvements
in most of the key practices do not require large invest-
ments in equipment or supplies [8].

Reviewing the current practices with regards to new-
born care, suboptimal newborn care practices continue
to occur which denotes limited or no improvements in
the reduction of neonatal mortality rates [1]. The situ-
ation in Ethiopia is no different. Neonatal mortality
declined from 39 deaths per 1,000 live births in 2005 to
29 deaths per 1,000 live births in 2016, a reduction of 10%
over 11 years [12]. The rate then increased to 30/1,000
live births in 2019 [13]. Solving this problem requires an
understanding of the national guidance on newborn care
and further assessing facility readiness, health worker
competencies, health worker-patient interactions, and
work environments [14].

USAID Transform: Primary Health Care project has
developed a package of interventions to improve the
quality of newborn care services at the health center
level. The interventions include provision of trainings to
care providers, strengthening the availability of newborn

Page 2 of 9

corners, on-site mentorship and supervision support,
and strengthening the referral and feedback system
between primary hospitals and health centers. Despite
the package of interventions, the practice of ENC varies
between facilities. This study was conducted to measure
the level of essential newborn care practice and identify
associations of health facility level infrastructure, health
workforce, readiness, interactions and experiences of
care attributes for consistent delivery of ENC services by
health care providers.

Methods

Study settings

The study area covers 1,880 health centers in the 396
intervention districts of the USAID Transform: Primary
Health Care project [15].

Study design and instruments

The study employed a retrospective cross-sectional study
design and used program monitoring data collected from
October to December 2019. During this period, a total
of 425 visits were made to health centers selected using
simple random sampling method. The study analyzed the
425 supportive supervision visits data made to the health
centers during the three-month period.

Data collection

Three types of data collection procedure are used during
an on-site technical assistance visit. The first inquiries
about health worker knowledge on the practices of essen-
tial newborn care services using a close-ended individual
interview questions, the second is a simple observation of
the availability of equipment and other relevant materi-
als for care in the facility physical setting and the third
involves a retrospective review of patient medical records
by extracting last three months recorded data. The data
collection is supported by an online electronic system
[15]. For this study, data collected using the three proce-
dures were used for analysis.

Variables of interest

The dependent variable of the study is consistent delivery
of ENC by health care providers. Using data pulled from
the medical records, the facilities practicing all the ENC
components to all cases were labeled as “yes” and those
that do not practice all, labeled as a “no”. The independent
variable for this study includes other facility and input
level variables (Table 1). They were included in the study
to identify facility level attributes for observed differences
between facilities in the consistent delivery of ENC. The
variables based on findings from other studies [1, 5, 16]
and program implementation experience are described in
the table below (Table 1).
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Table 1 Variables included in the analysis
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Category

Components

Infrastructure related factors

Health workforce related factors

Facility readiness

Interactions and experiences of care

+Distance between facility and woreda capital (KM)
-Access to roads

-Availability of trained providers
+Availability of technical staff as per the standard
«Consistent partograph use

+Availability of water

-Availability of electricity

-Presence of all the required laboratory investigations for
antennal care

-Availability of maternity waiting homes

-Basic emergency obstetrics and newborn care (BEmMONC)
signal functions

-Separate delivery rooms

-Availability of essential obstetric drugs in delivery rooms
(vitamin K, Tetracycline eye ointment and other obstetric
drugs)

-Availability of newborn corners

-Established case review/audit system for maternal and
newborn deaths

-High caseload facility
«Community scorecard performance
-Availability of women-friendly delivery services

Operational definition of terms

Consistent delivery of essential newborn care (CD-ENC)

A central goal of the project and the objective for its sup-
port to health workers and the health system. Essential
newborn care is the care provided to the neonate after
birth within the delivery room by skilled personnel which
includes vitamin k provision, eye care, cord care, initiat-
ing exclusive breastfeeding, and thermal care. And, it is
considered as consistent delivery when all the care pack-
ages are delivered to the newborn. The data collectors
randomly pick five cards from the months prior to the
data collection date and check for what is recorded on
the patient card. After review of each card, the data col-
lectors then mark if ENC is practiced or not. The case is
marked as ‘yes’ when all the five components of the pack-
age, (vitamin K, TTC eye ointment, chlorohexidine for
cord care, early initiation of breastfeeding and thermal
care) are recorded as having been provided.

Availability of trained providers
The facility having two or more providers trained on
either BEmONC or ENC within the last three years.

Availability of technical staff as per the standard

The facility having 25 or more technical staff that provide
services. The technical staff are health professionals that
are assessing and managing medical treatments, provid-
ing ongoing care, and providing services to help with
diagnosis and treatment.

High caseload facility
The facility offering delivery services for more than 500
births per year.

Community scorecard (CSC) performance (Favorable user
experiences)

A continuous variable—the community analyzes facility
services and score them based on their personal percep-
tions of the services. As per the Ethiopian standard oper-
ating procedure, selected community representatives rate
each facility’s performance based on the selected six indi-
cators (1) compassionate, respectful and caring health
workforce; (2) availability of services, biomedical equip-
ment and pharmaceutical supplies; (3) patient waiting
time; (4) health facility infrastructure; (5) ambulance ser-
vice and management; and (6) clean and safe health facil-
ity (CASH). A composite ratio scale of the six indicators
was used for analysis.

Availability of newborn corners

A facility is labeled as having newborn corners when
it has all the required equipment and materials in the
labor and delivery rooms. The equipment and materials
are: Ambu bag, suction machine, radiant warmer/heat
source, oxygen source, fixed length board, resuscitator,
weight scale, thermometer, stethoscope, mucus extrac-
tor, towel, cord care equipment, tube for feeding, ster-
ile gloves, TTC eye ointment, vitamin K, CHX, syringe,
feeding cup, ampicillin, and gentamicin.
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Consistent use of partograph
A facility which exhibits correct use of partographs in the
reviewed patient cards.

Have all the required laboratory investigations for ANC

The facility having tests for Rh blood group, hemoglobin,
venereal disease research laboratory (VDRL)/RPR (rapid
plasma reagin), urinalysis, provider initiated testing and
counseling (PITC) for HIV, and hepatitis B surface anti-
gen (HBsAg).

BEmONC signal functions

Basic emergency obstetric and newborn care (BEmONC)
is a primary health care level initiative promoted in low
and middle-income countries to reduce maternal and
newborn mortality. A set of seven key obstetric services,
or “signal functions,” has been identified as critical to
BEmONC. BEmONC is recorded as “Yes” if all the seven
signal functions, 1) Administration of parenteral antibi-
otics, 2) Administration of parenteral anticonvulsants,
3) Administration of parenteral uterotonics, 4) Removal
of retained products (manual vacuum aspiration), 5)
Assisted vaginal delivery, 6) Manual removal of the pla-
centa, and 7) Resuscitation of the newborn are provided
are available and recorded as “No” If any of the signal
functions are missing.

Data analysis

Data were managed using a web-based system, DHIS2
[17], and then exported to SPSS version 25 for statis-
tical analysis. Descriptive statistics were formulated
and presented in tables. Binary logistic regression was
employed to assess the statistical association between the
outcome variable and the independent variables. First,
the assumptions including multicollinearity among the
independent variables and linearity of independent vari-
ables for binary logistic regression model were checked
and then bivariate analysis was used to identify candi-
date variables for multiple logistic regression analysis.
All variables with p<0.2 in the bivariate analysis were
identified as candidate variables. Then, multiple logistic
regression analysis was performed using candidate vari-
ables to determine statistically significant predictors of
the consistent delivery of ENC by adjusting for possi-
ble confounders. In addition, a variable that was signifi-
cant from a program implementation point of view was
included in the final model even if the bivariate inclusion
criteria were not met. Finally, variables with a p value less
than 0.05 from the logistic regression were declared as
statistically significant. Adjusted odds ratio with 95% CI
was estimated to identify predictors for consistent deliv-
ery of ENC. Multicollinearity between the study variables
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was diagnosed using a variance inflation factor (VIF), an
eigenvalue, and a condition index. Large, greater than 5,
VIF values indicate a high degree of collinearity or mul-
ticollinearity among the independent variables [18].
Linearity of the continuous variables, distance between
facility and woreda capital (KM) and community score
card, with respect to the logit of the dependent variables
were assessed via the Box-Tidwell (1962) procedure. The
goodness-of-fit of the model was also checked using the
Hosmer—Lemeshow test.

Ethical considerations

The study used project data that has been collected as
part of follow-up monitoring visits to health centers. The
results of the study did not distinguish the name of the
district and other specific site identifiers. Therefore, JSI
research and Training Institute, Inc’s Institutional Review
Board (IRB) has determined that this activity is exempt
from human subjects’ oversight (IRB #20-17E). As part of
the activity facility entry and document review permis-
sions were sought from the health center management
and staff.

Results

Description of facilities

A total of 425 health centers were included in the study.
Most of the facilities—186 (43.8%)—were in the Oro-
mia region. Most facilities were located more than 5 km
away from district capitals, 331 (77.9%), with an average
distance of 21.7+24.2 standard deviation (SD) kilom-
eters from a facility to the district capital. Four hundred
and one, (94.4%) of the facilities have access to roads and
121, (28.5%) of facilities were staffed as per the standard
(Table 2). The average catchment population of the study
facilities was 25,249.8 +12,467.1 SD.

Table 2 Characteristics of facilities in the study (n=425)

Characteristics Number (percent)

Facility distribution by region

Amhara 89 (20.9)

Oromia 186 (43.8)

SNNP 87 (20.5)

Tigray 63 (14.8)
Facility location

>5 km away from the district capital 331(77.9)

within 5 km of the district capital 94 (22.1)
Access to roads 401 (94.4%)
Availability of technical staff as per the standard 121 (28.5)




Fekadu et al. BMC Pregnancy and Childbirth (2022) 22:37

Description of facilities that are consistently applying
essential newborn care

Of the total 425 facilities, 273 (64.2%), consistently deliv-
ered ENC. The mean distance between facilities con-
sistently delivering ENC from the woreda capital was
21.24+23.3 SD. A significant proportion of them, 254
(94.1%), had access to an all-weather road. With regards
to human resources among facilities with consistent
delivery of ENC, 161 (59.0%), had two or more providers
trained on either BEmONC or ENC. Facilities that have
25 or more technical staff who provide services consti-
tuted 28.6% of the facilities practicing consistent delivery
of ENC. Most of the facilities that were practicing con-
sistent delivery of ENC were also using partographs con-
sistently (Table 3).

As per this study’s findings, 164 (57.8%) and 205
(71.7%) had access to potable water and source of elec-
tricity, respectively. Health facilities’ service availability
during ANC is designed to strengthening the relation-
ship between clients and the service providers. In this
regard, 185 (67.8%), of facilities reported availability of
essential laboratory investigations for ANC and 223,
(81.6%) reported having maternity waiting homes within
the health centers. In addition, the readiness of the health
centers for quality delivery care was also checked. The
seven BEmONC signal functions were available in 220,
(80.5%) of the health centers that were practicing ENC
consistently. In addition, 258, (94.5%) and 202, (74%) of
health centers had separate delivery rooms and newborn
corners at the time of the visits, respectively. Moreover,
for creating easy access to health workers, 193, (70.6%)
of health centers availed essential obstetric drugs in the
delivery rooms, and 153, (56%) of health centers had
established a committee to audit maternal and perinatal
deaths (Table 3).

The friendliness of care is also an important factor for
ensuring ENC. Seventy-four, (27.1%) had high caseloads,
and 252, (92.3%) of facilities had women-friendly deliv-
ery services. The average CSC performance of facilities
practicing consistent delivery of ENC was 53.6+30.1 SD
(Table 3).

Major attributes - regression results

Bivariate logistic regression analysis was used to iden-
tify candidate variables for multiple logistic regression
and examined the unadjusted association between con-
sistent delivery of ENC and the independent variables.
The results obtained from this analysis are reported in
Table 4. Availability of essential obstetric drugs in deliv-
ery rooms, CSC performances, availability of maternity
waiting homes, consistent partograph use, BEmONC
signal functions, availability of newborn corners, hav-
ing separate delivery rooms, providing women-friendly
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delivery services, availability of required laboratory inves-
tigations for ANC, and establishing case review/audit
system for maternal and newborn deaths were found to
have significant association with CD-ENC with p<0.05.
In addition to the variables that came to significance
on bivariate analysis, the independent variable—avail-
ability of trained provider—was taken as significant from
the program implementation perspective with p<0.257
(Crude Odds Ratio (COR)=1.260, 95%CI: 0.845, 1.879).

In the multicollinearity check, none of the independ-
ent variables exhibited collinearity. The VIF value of all
the 19 predictors were below 5 and there were no vari-
ables having an eigenvalue of >0.90. Linearity of the con-
tinuous variables, distance between facility and woreda
capital (KM) and community scorecard, with respect to
the logit of the dependent variable were assessed via the
Box-Tidwell (1962) procedure. A Bonferroni correction
was applied using all the 19 terms in the model resulting
in statistical significance being accepted when p <0.00263
[19]. Based on this assessment, the continuous independ-
ent variables were found to be linearly related to the logit
of the dependent variable.

A binomial logistic regression was performed to assess
the effect of several factors on the likelihood that facili-
ties practiced consistent delivery of ENC. The model
contained 11 independent variables, (availability of
trained providers, consistent partograph use, availabil-
ity of required laboratory investigations for ANC, avail-
ability of maternity waiting homes, separate delivery
rooms, BEmONC signal functions, availability of essen-
tial obstetric drugs in delivery rooms, availability of new-
born corners, established case review/audit system for
maternal and newborn deaths, CSC performances, and
women-friendly delivery services). The logistic regres-
sion model was statistically significant, X* (11) =71.188,
p<0.0005. The model explained 21.2% (nagelkerke R?)
of the variance in CD-ENC status, and correctly classi-
fied 72.0% of cases. Sensitivity was 87.5% and specificity
was 44.1%. Of all cases predicted as applying CD-ENC,
73.8% were correctly predicted and the negative predic-
tive value was 66.3%.

As shown in Table 4, five of the independent variables
made a statistically significant contribution to the model,
(availability of essential obstetric drugs in delivery rooms,
CSC performances, availability of maternity waiting
homes, consistent partograph use, and women-friendly
delivery services). The strongest predictor of CD-ENC
was consistent partograph use, recording an odds ratio
of 2.66 (Adjusted Odds Ratio (AOR) =2.66, 95%CI: 1.71,
4.13). This indicated that facilities that had consistent
partograph use were 2.66 times more likely to practice
consistent delivery of ENC, controlling for all other fac-
tors in the model. Similarly, providing women-friendly
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Table 3 Bivariate logistic regression analysis
Predictor Consistent delivery of essential newborn care Total (%) or COR 95%Cl P-Value
Mean (SD)
No Yes
Mean (SD) or No (%) Mean (SD) or Yes (%)
Distance between facility and woreda capital (KM) 224(25.8) 21.2(233) 21.7(24.2) 100 099—1.01 0614
Access to roads (1) No 8(5.3) 16 (5.9) 24(5.7) 089 037—214 0798
Yes 144 (94.7) 257 (94.1) 401 (94.4)
Total 152 (100) 273 (100) 425 (100)
Availability of trained providers (1) No 71 (46.7) 112 (41.0) 183 (43.1) 126 0.84—188 02577
Yes 81(53.3) 161 (59.0) 242 (64.2)
Total 152 (100) 273 (100) 425 (100)
Availability of technical staff as per the standard (1) No 109 (71.7) 195 (71.4) 304 (71.5) 101 065—1.57 0951
Yes 43(283) 78 (28.6) 121(28.5)
Total 152 (100) 273 (100) 425 (100)
Consistent partograph use (1) No 88(57.9) 83 (304) 171 (40.2) 315 208—475  0.000%
Yes 64 (42.1) 190 (69.6) 254 (59.8)
Total  152(100) 273(100) 425(100)
Water (1) No 64 (42.1) 109(39.9) 173(40.7) 1.09 073—1.64 0661
Yes 88(57.8) 164(57.8) 252(59.3)
Total  152(100) 273(100) 425 (100)
Electricity (1) No 43(28.2) 68 (24.9) 111 (26.1) 119 076—186 0447
Yes 109 (71.7) 205 (71.7) 314 (739
Total  152(100) 273(100) 425(100)
Availability of all the required laboratory investigations for No 65 (42.8) 88(32.2) 153 (36) 157 1.04—237 00317
ANCavailable (1) Yes  87(572) 185 (678) 272 (64)
Total  152(100) 273(100) 425(100)
Availability of maternity waiting homes (1) No 42 (27.6) 50(183) 92 (21.6) 170 1.06—272 00267
Yes 110 (72.3) 223 (81.6) 333(784)
Total  152(100) 273(100) 425(100)
Administration of BEmONC signal functions (1) No 51(335) 53(194) 104 (24.5) 210 134—329  0.001%
Yes 101 (66.4) 220 (80.5) 321(75.5)
Total  152(100) 273(100) 425(100)
Separate delivery rooms (1) No 15(9.9) 15(5.5) 30(7.1) 188 0.89—397  0.096”
Yes 137 (90.1) 258 (94.5) 395 (92.9)
Total  152(100) 273(100) 425(100)
Availability of essential obstetric drugs in delivery rooms (1)~ No 79(51.9) 80(29.3) 159 (37.3) 261 1.73—394  0.000%
Yes 73 (48) 193 (70.6) 266 (62.6)
Total  152(100) 273(100) 425(100)
Availability of newborn corners (1) No 56 (36.8) 71(26.0) 127 (29.9) 166 1.08—2.54  0.020°
Yes 96 (63.2) 202 (74.0) 298 (70.1)
Total  152(100) 273(100) 425(100)
Established case review/audit system for maternal and No 84 (55.3) 120 (44.0) 204 (48.0) 157  1.06—235 0.026°
newborn deaths (1) Yes  68(447) 153 (56.0) 221(520)
Total 152 (100) 273 (100) 425 (100)
High caseload facility (1) No 108 (71.1) 199 (72.9) 307 (72.2) 091  059—142 0685
Yes 44 (28.9) 74(27.1) 118 (27.8)
Total 152 (100) 273 (100) 425 (100)
CSC performance 53.8(30.1) 46.1 (32.9) 488(32.1) 099 099—1.00 0022°
Provision of women-friendly delivery services (1) No 31(204) 21(77) 52(122) 307 1.70—557  0.000%
Yes 121 (79.6) 252(92.3) 373 (87.8)
Total 152 (100) 273 (100) 425 (100)

(1) Nos were coded "0" and yeses as "1"; first category was used as reference
2 Candidate variable that were considered for entry into final model with p<0.2

ANC Antenatal care, BEmONC Basic Emergency Obstetrics and Neonatal Care, CSC Community Score Card, KM Kilometers, SD Standard Deviation
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Table 4 Factors associated with CD-ENC, multiple logistic regression analysis

B SE Wald df AOR 95% Cl P-Value
Availability of trained providers (1) 0.12 0.23 0.25 1 1.12 0.71—1.77 0.62
Consistent partograph use (1) 0.98 0.22 18.95 1 2.66 1.71—4.13 0.00°
Availability of required laboratory investigations for ANC (1) 0.19 0.24 061 1 1.21 0.75—1.93 044
Availability of maternity waiting homes (1) 0.57 0.26 4.70 1 1.78 1.06—2.98 0.03°
Administration of BEMONC signal functions (1) 0.29 0.27 1.11 1 133 0.78—2.28 0.29
Separate delivery rooms (1) 0.62 042 215 1 1.86 081—4.24 0.14
Availability of essential obstetric drugs in delivery rooms (1) 0.63 0.25 6.42 1 1.88 1.15—3.08 0.01°
Availability of newborn corners (1) 0.10 0.26 0.14 1 1.10 0.66—1.84 0.71
Established case review/audit system for maternal and newborn ~ 0.17 0.23 0.54 1 1.19 0.75—1.88 046
deaths (1)
CSC performances -0.01 0.00 9.17 1 0.99 0.98—1.00 0.00°
Provision of women-friendly delivery services (1) 0.81 034 571 1 224 1.16—4.35 0.02°
Constant -2.05 0.58 12.52 1 0.13 0.00

2 Statistically significant

ANC Antenatal care, BEmMONC Basic Emergency Obstetrics and Neonatal Care, CD-ENC Consistent Delivery of Essential Newborn Care, CSC Community Score Card, SD

Standard Deviation

services was strongly associated with increased likeli-
hood of exhibiting CD-ENC. Facilities with essential
obstetric drugs also had 1.88 (AOR=1.88, 95%CI: 1.15,
3.08) times higher odds of exhibiting consistent delivery
of ENC.

Discussion

The overall practice of facilities consistently applying
ENC found in this study to be (64%) is comparable to the
observational study reported in the northern part of Ethi-
opia where the overall practice of health care providers
was 59.8% [5]. This study found five factors—availability
of essential obstetrics drugs in delivery rooms, high com-
munity score card (CSC) performances, availability of
maternity waiting homes, consistent partograph use, and
availability of women-friendly delivery services—were
important to ensure consistent delivery of essential new-
born care at health center level.

Availability of trained providers, unlike in this study,
was reported as a key factor for observed changes in
practicing ENC [5, 8, 20]. In contrast, as reported by a
study conducted in Bihar, India, training alone may not
make staff capable of using various equipment required
for ENC. The study reported that 20% of medical offic-
ers and 15% of nurses were not able to use Ambu bags,
radiant warmers, oxygen concentrators, and suction
machines despite their training [10]. Despite this, there
are some studies that show that the assignment of trained
providers is important. A study conducted in Ethio-
pia underlined that a significant proportion of facilities
included in the study, (74%) had trained providers, but
only 44% of those trained were assigned to the delivery

rooms [21]. Given these contradictions, the role of train-
ing, and the distribution and assignment of trained pro-
viders in various types of facilities may require further
studies. In addition to trainings and placement of staff,
findings from this study indicate that interventions which
create opportunities for close interactions with patients
and the community are important predictors for the con-
sistent delivery of ENC [22].

The availability of maternity waiting homes which
allows mothers to stay in and around the facility is an
opportunity for enhancing interactions between health
workers and mothers [23, 24]. As reported by various
studies, women reported MWHs as very important insti-
tutions to creating opportunities for and facilitating com-
munication platforms between providers and mothers
to elevate trust, build mothers’ confidence, and promote
bonding [16, 25, 26]. Additionally, they help health work-
ers to adjust their schedule and ensure the availability of
the required supplies and drugs [27].

Many studies report client-provider relationship and
communication as relevant elements of maternal sat-
isfaction and service utilization [28]. Health workers
providing delivery care play a crucial role in establish-
ing a link between the natural and technical dimensions
of birth. Any care provided to mothers requires prompt
responses to issues which may arise [16]. As reported
by various studies, consistent partograph use is a sign
of staff commitment to regularly monitor progress and
take action for positive birth outcomes [29]. In line with
these findings, consistent use of partograph during deliv-
ery care was found to be a key factor of signaling a con-
sistent delivery of ENC by health workers. In addition
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to the health workers’ commitment, a labor monitoring
tool which also has an integrated format for ENC, may
serve as a reminder for health workers to accomplish all
required tasks in relation to newborn care.

Readily available essential obstetric drugs and most
importantly their proximity to the actual service deliv-
ery person in the room was found to be crucial. Having
the required commodities for care in delivery rooms was
a determinant factor for consistent delivery of ENC. In
many of the cases—as demonstrated by other studies—
essential medicines for newborn care, such as vitamin K
[10, 21, 30], chlorhexidine [21, 31] and tetracycline eye
ointment [21] are not available in similar settings. Avail-
ability of essential drugs for care is also dependent on
various factors, such as supply chain logistics, provider
attitude, and restrictions on use [32].

The working environment at health facilities [33] and
negative attitudes of health workers towards pregnant
women directly affects the quality of care [30]. Regu-
larly monitoring these and striving for improvement
is an influencing factor on the likelihood of success for
any facility. Community scorecards strategize to create
a platform to ensure the feedback of the community are
presented to the health workers and health facility man-
agement through different mechanisms [34]. A facility
with high scores translates as having relatively met the
demands of the community in relation to availability
of supplies, transportation facilities, waiting time and
reception of health providers. As found in this study, the
accountability platform which is being implemented in
the form community scorecards is also another predictor
of the provision ENC. A high score indicates that facili-
ties are continuously applying improvements to address
the community’s concerns, in terms of quality of care
which is also a predictor for the consistent delivery of
ENC.

Reading through the results from the study, it is good
to note some of the limitations. The study used pro-
gram monitoring data which was collected by a project
staff. In addition, the methodologies used have some
limitation as retrospective document review was used,
and the results relied on the completeness of patient
records as well as program monitoring database. In
addition, the analysis was only able to control the
effects of background information which is available
with the authors.

Conclusion

The delivery of essential newborn care depends on both
health provider and facility manager actions and avail-
ability of platforms to streamline relationships between
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the clients and health facility management. Establishing
maternity waiting homes within a facility strengthens
the relationships between mothers and health workers
and influences the completeness of care for each new-
born. In addition, improving the friendliness of health-
care providers in delivery care and consistent use of
various tools, such as partographs are important fac-
tors to note. The availability of essential drugs and their
proximity to where the essential services are provided
also contributes to the provision of ENC. Platforms like
community score cards assess the level of client’ satis-
faction and enable management teams to work towards
improving the consistent delivery of care.

Abbreviations

BEMONC: Basic Emergency Obstetrics and Newborn Care; CASH: Clean and
safe health facility; CSC: Community Scorecard; CD-ENC: Consistent Delivery
of Essential Newborn Care; DHIS: District Health Information System; ENC:
Essential Newborn Care; FMOH: Federal Ministry of Health; HBsAg: Hepatitis

B surface antigen; PHC: Primary Health Care; PHCU: Primary Health Care Unit;
PITC: Provider Initiated Testing and Counseling; RPR: Rapid Plasma Regain; SD:
Standard Deviation; USAID: United States Agency for International Develop-
ment; VDRL: Venereal Disease Research Laboratory; VIF: Variance Inflation
Factor; WHO: World Health Organization.

Acknowledgements
The authors thank Hearn Demissie for English language editing. The Authors
do also thank the cluster level staff who collected the information.

Authors’ contributions

BFD & IAB contributed for the conception and design of the study and data
cleaning, analysis and drafting of the manuscript. ZT & HS reviewed the draft
manuscript and enriched it. All authors have read and approved the final
document. BFD: the corresponding author submitted the manuscript for
publication.

Funding

USAID Transform: Primary Health Care is a United States Agency for Inter-
national Development (USAID) funded health program under cooperative
agreement number of AID-663-A-17-00002. The program is implemented
by a consortium of organizations which includes Pathfinder International,
JSI'Research and Training Institute, Inc,, EnCompass, Malaria Consortium, Abt
Associate Inc,, and Ethiopian Midwifes Association in collaboration with local
Government and Non-government partners. The funder does not have any
role in the design of this study, data collection, analysis and writing of the
manuscript. The authors' views expressed in this study report do not necessar-
ily reflect the views of USAID or the United States Government.

Availability of data and materials
The datasets during and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

JSIresearch and Training Institute, Inc’s Institutional Review Board (IRB) has
determined that this activity is Exempt from human subjects’ oversight (IRB
#20-17E). In addition, facility entry and document review permissions were
sought from the health center management and staff.

Consent for publication
Not Applicable.

Competing interests
None declared.



Fekadu et al. BMC Pregnancy and Childbirth

(2022) 22:37

Received: 12 May 2020 Accepted: 22 December 2021
Published online: 16 January 2022

References

1.

Saaka M, Ali F, Vuu F. Prevalence and determinants of essential newborn
care practices in the Lawra District of Ghana. BMC Pediatr. 2018;18(1).
Available from: https://bmcpediatr.biomedcentral.com/articles/10.1186/
512887-018-1145-4. Cited 2020 Mar 9.

Berhea TA, Belachew AB, Abreha GF. Knowledge and practice of

Essential Newborn Care among postnatal mothers in Mekelle City,

North Ethiopia: a population-based survey. Biemba G, editor. PLoS One.
2018;13(8):20202542.

Daba W, Alemu T, Shimbre MS, Tsegaye B. Knowledge and practice of
essential newborn care among postnatal mothers in Addis Ababa City
Health Centers, Ethiopia. J Public Health Epidemiol. 11(8):170-9.

Perez K, Patterson J, Hinshaw J, Escobar C, Parajon D, Parajon L, et al.
Essential Care for Every Baby: improving compliance with newborn care
practices in rural Nicaragua. BMC Pregnancy Childbirth. 2018;18(1). Avail-
able from: https://bmcpregnancychildbirth.biomedcentral.com/articles/
10.1186/512884-018-2003-y. Cited 2020 Mar 9.

Tasew H, Teshale T, Bahrey D, Mariye T, Teklay G. Immediate newborn care
of knowledge, practice and associated factors among health care provid-
ers in Northwestern Zonal health facilities Tigray, Ethiopia, 2018. BMC Res
Notes. 2019;12(1). Available from: https://bmcresnotes.biomedcentral.
com/articles/10.1186/513104-019-4465-z. Cited 2020 Mar 9.

Mersha A, Assefa N, Teji K, Shibiru S, Darghawth R, Bante A. Essential
newborn care practice and its predictors among mother who delivered
within the past six months in Chencha District, Southern Ethiopia, 2017.
PLoS ONE. 2018;13 (12):0208984. https://doi.org/10.1371/journal.pone.
0208984.

Tran HT, Mannava P, Murray JCS, Nguyen PTT, Tuyen LTM, Hoang Anh T,
et al. Early essential newborn care is associated with reduced adverse
neonatal outcomes in a tertiary hospital in Da Nang, Viet Nam: a pre-
post- intervention study. EClinicalMedicine. 2018;6:51-8.

Silvestre MAA, Mannava P, Corsino MA, Capili DS, Calibo AP, Tan CF, et al.
Improving immediate newborn care practices in Philippine hospitals:
impact of a national quality of care initiative 2008-2015. Int J Qual Health
Care. 2018;30(7):537-44.

Carvajal-Aguirre L, Mehra V, Amouzou A, Khan SM, Vaz L, Guenther T,

et al. Does health facility service environment matter for the receipt of
essential newborn care? Linking health facility and household survey
data in Malawi. J Glob Health. 2017;7(2). Available from: http://jogh.org/
documents/issue201702/jogh-07-020508.pdf. Cited 2020 Mar 9.
Chauhan M, Sharma J, Negandhi P, Reddy S, Sethy G, Neogi S. Assessment
of newborn care corners in selected public health facilities in Bihar. Indian
J Public Health. 2016;60(4):341.

. Carvajal-Aguirre L, Vaz LM, Singh K, Sitrin D, Moran AC, Khan SM, et al.

Measuring coverage of essential maternal and newborn care interven-
tions: An unfinished agenda. J Glob Health. 2017;7(2). Available from:
http://jogh.org/documents/issue201702/jogh-07-020101.pdf. Cited 2020
Mar 9.

Central Statistical Agency/CSA/Ethiopia and ICF. Ethiopia Demographic
and Health Survey 2016. Addis Ababa, Ethiopia, and Rockville, Maryland:
CSAand ICF; 2016.

Ethiopian demographic and health survey report, 2019. Central Statisti-
cal Agency (CSA) [Ethiopia] and ICF. Ethiopia Demographic and Health
Survey 2019. Addis Ababa and Rockville: CSA and ICF; 2019.

Atigzai F, Manalai P, Amin SS, Edmond KM, Naziri M, Soroush MS, et al.
Quiality of essential newborn care and neonatal resuscitation at health
facilities in Afghanistan: a cross-sectional assessment. BMJ Open.
2019,9(8):e030496.

Desta BF, Beshir IA, Tefera BB, Argaw MD, Demeke HZ, Kibret MA. Does
frequency of supportive supervisory visits influence health service deliv-
ery?—Dose and response study. PLoS One. 2020;15(6):20234819.
Mahato PK, van Teijlingen E, Simkhada PP, Angell C. Determinants of qual-
ity of care and access to Basic Emergency Obstetric and Neonatal Care
facilities and midwife-led facilities in low and middle-income countries: a
systematic review. J Asian Midwives. 2017;4(2):25-51.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Page 9 of 9

About DHIS2 | DHIS2. Available from: https://www.dhis2.org/about. Cited
2020 Jan 8.

Hair JF, editor. Multivariate data analysis. 7. ed., Pearson new internat. ed.
Harlow: Pearson; 2014. p.734 (Pearson custom library).

Tabachnick BG, Fidell LS. Using multivariate statistics. Pearson new inter-
national edition. 6th ed. Harlow: Pearson; 2014. p. 1056 (Always learning).
Menezes MAS, Gurgel R, Bittencourt SDA, Pacheco VE, Cipolotti R, do
Carmo Leal M. Health facility structure and maternal characteristics
related to essential newborn care in Brazil: a cross-sectional study. BMJ
Open. 2018;8(12):021431.

Ameha A, Engida E, Sylla M, Worku N, Oulare M, Legesse H, et al. Readi-
ness of primary health care units in addressing facility- based newborn
care in Ethiopia. Ethiop Med J. 2019;Supp. 3.

Smith HJ, Portela AG, Marston C. Improving implementation of health
promotion interventions for maternal and newborn health. BMC Preg-
nancy Childbirth. 2017 17(1). Available from: http://bmcpregnancychi
Idbirth.biomedcentral.com/articles/10.1186/512884-017-1450-1. Cited 6
May 2020.

Tiruneh GT, Getu YN, Abdukie MA, Eba GG, Keyes E, Bailey PE. Distribution
of maternity waiting homes and their correlation with perinatal mortal-
ity and direct obstetric complication rates in Ethiopia. BMC Pregnancy
Childbirth. 2019 Dec;19(1). Available from: https://bmcpregnancychildbir
th.biomedcentral.com/articles/10.1186/512884-019-2356-x. Cited 6 May
6.

Sundu S, Mwale OG, Chirwa E. Antenatal mothers' experience of staying
in a maternity waiting home at Malamulo Mission Hospital in Thyolo
District Malawi: a qualitative, exploratory study. Women's Heal Gynecol.
2017;3(1):10.

Bayu BB, Aline U. Maternity waiting homes and skilled delivery in Ethiopia:
review of strategy and implementation to drive sustainable development
goals. Med Pract Rev. 2018;9(3):19-26.

Horwood C, Haskins L, Luthuli S, McKerrow N. Communication between
mothers and health workers is important for quality of newborn care:

a qualitative study in neonatal units in district hospitals in South Africa.
BMC Pediatr. 2019;19(1). Available from: https://bmcpediatrbiomedcent
ral.com/articles/10.1186/512887-019-1874-z. Cited 6 May 2020.

Kaiser JL, Fong RM, Ngoma T, McGlasson KL, Biemba G, Hamer DH, et al.
The effects of maternity waiting homes on the health workforce and
maternal health service delivery in rural Zambia: a qualitative analysis.
Hum Resour Health. 2019 Dec;17(1). Available from: https://human-resou
rces-health.biomedcentral.com/articles/10.1186/512960-019-0436-7.
Cited 6 May 2020

KebedeY, Abamecha F, Endalew C, Aman M, Tamirat A. User’s Satisfaction
with Maternity Waiting Home Services in Jimma Zone. Oromia, Ethiopia:
Implications for Maternal and Neonatal Health Improvement. 2019;8(3):13.
Asp G, Sandberg J, Ezechi O, Pettersson KO. Challenges of immediate
newborn care in maternity units in Lagos, Nigeria: An observational
study. J Obstet Gynaecol. 2011;31(7):612-6.

Sumankuuro J, Crockett J, Wang S. Perceived barriers to maternal and
newborn health services delivery: a qualitative study of health workers
and community members in low and middle-income settings. BMJ
Open. 2018;8(11):2021223.

Kc A, Singh DR, Upadhyaya MK, Budhathoki SS, Gurung A, Malgvist M.
Quiality of Care for Maternal and Newborn Health in Health Facilities in
Nepal. Matern Child Health J. 2020;24(S1):31-8.

Coffey PS, Gerth-Guyette E. Current perspectives and practices of new-
born vitamin K.administration in low and middle income countries. Res
Rep Neonatol. 2018;8:45-51.

Naziri M, Higgins-Steele A, Anwari Z, Yousufi K, Fossand K, Amin SS, et al.
Scaling up newborn care in Afghanistan: opportunities and challenges
for the health sector. Health Policy Plan. 2018;33(2):271-82.

Lodenstein E, Mafuta E, Kpatchavi AC, Servais J, Dieleman M, Broerse JEW,
et al. Social accountability in primary health care in West and Central
Africa: exploring the role of health facility committees. BMC Health Serv
Res. 2017;17(1). Available from: http://bmchealthservres.biomedcentral.
com/articles/10.1186/512913-017-2344-7. Cited 6 May 2020.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-018-1145-4
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-018-1145-4
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2003-y
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2003-y
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4465-z
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4465-z
https://doi.org/10.1371/journal.pone.0208984
https://doi.org/10.1371/journal.pone.0208984
http://jogh.org/documents/issue201702/jogh-07-020508.pdf
http://jogh.org/documents/issue201702/jogh-07-020508.pdf
http://jogh.org/documents/issue201702/jogh-07-020101.pdf
https://www.dhis2.org/about
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-017-1450-1
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-017-1450-1
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2356-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2356-x
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-019-1874-z
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-019-1874-z
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-019-0436-7
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-019-0436-7
http://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2344-7
http://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2344-7

	Facility level factors that determine consistent delivery of essential newborn care at health centers in Ethiopia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study settings
	Study design and instruments
	Data collection
	Variables of interest
	Operational definition of terms
	Consistent delivery of essential newborn care (CD-ENC)
	Availability of trained providers
	Availability of technical staff as per the standard
	High caseload facility
	Community scorecard (CSC) performance (Favorable user experiences)
	Availability of newborn corners
	Consistent use of partograph
	Have all the required laboratory investigations for ANC
	BEmONC signal functions

	Data analysis
	Ethical considerations

	Results
	Description of facilities
	Description of facilities that are consistently applying essential newborn care
	Major attributes – regression results

	Discussion
	Conclusion
	Acknowledgements
	References


