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through a pre-programmed smartphone. Frequencies of selected =~ 7 mmmmmmmm—m——m—"e
indicators were calculated by province and facility type—general 1. Linnea A Zimmerman =, Johns Hopkins
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Results: Facility conditions varied across province and facility type.
Maternity wards and delivery rooms were available in the highest
frequency of rooms assessed (>95% of all facilities). Drinking water
was available in 25.0% of all facilities; electricity was available in 49.2%
of labor rooms and 67.6% of delivery rooms in all facilities. Antenatal, Ghent, Belgium
delivery, and postnatal care services were available but varied across
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2. Wei-Hong Zhang "=, Ghent University,

Page 1 of 21


https://gatesopenresearch.org/articles/3-13/v1
https://gatesopenresearch.org/articles/3-13/v1
https://gatesopenresearch.org/articles/3-13/v1
https://gatesopenresearch.org/articles/3-13/v1
https://orcid.org/0000-0001-9292-5059
https://orcid.org/0000-0002-0868-0958
https://doi.org/10.12688/gatesopenres.12905.1
https://doi.org/10.12688/gatesopenres.12905.2
https://gatesopenresearch.org/articles/3-13/v2
https://gatesopenresearch.org/articles/3-13/v1#referee-response-27569
https://gatesopenresearch.org/articles/3-13/v1
https://gatesopenresearch.org/articles/3-13/v1#referee-response-27148
https://gatesopenresearch.org/articles/3-13/v1#referee-response-27082
https://orcid.org/0000-0002-0118-0889
https://orcid.org/0000-0003-0380-770X
http://crossmark.crossref.org/dialog/?doi=10.12688/gatesopenres.12905.1&domain=pdf&date_stamp=2019-02-05

G a te S O p e n Re Sea rc h Gates Open Research 2019, 3:13 Last updated: 08 AUG 2023

facilities. While the proportion of blood pressure measured during
antenatal care was high (94.9%), the antenatal screening rate for Any reports and responses or comments on the
proteinuria was low (14.7%). The use of uterotonics immediately after  article can be found at the end of the article.
birth was observed in high numbers across both provinces (94.4% in

Kwango and 75.6% in Kwilu) and facility type (91.3% in GRH and 81.4%

in HC). The provision of immediate postnatal care to mothers every 15

minutes was provided in less than 50% of all facilities. GRH facilities

generally had higher frequencies of available equipment and more

services available than HC. GRH facilities provided an average of 6

EmONC signal functions (range: 2-9).

Conclusions: Despite poor facility conditions and a lack of supplies,

GRH and HC facilities were able to provide EmMONC care in rural DRC.

These findings could guide the provision of essential needs to the

health facilities for better delivery of maternal and neonatal care.
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List of abbreviations

DRC: The Democratic Republic of the Congo
EMEN: Every Mother Every Newborn
EmONC: Emergency obstetric and neonatal care
GRH: General referral hospital

HC: Primary health center

MNH: Maternal and newborn health

ODK: Open Data Kit

UNICEF: The United Nations International Children’s Emergency
Fund

Introduction

Maternal and neonatal deaths are a global issue but dispropor-
tionately affect low- or middle-income countries. An estimated
99% of maternal deaths occur in low- or middle-income coun-
tries, and nearly two-thirds occur in the sub-Saharan African
regions'. There are an estimated three newborn deaths per 1,000
live births in high-income countries compared to 27 newborn
deaths per 1,000 live births in low-income countries'”. Many
maternal and newborn deaths are a result of preventable compli-
cations during pregnancy and childbirth and immediately after
birth. Common causes for maternal deaths include severe bleed-
ing, infections, hypertensive disorders in pregnancy, or delivery
complications; for newborns, common causes of death are prema-
ture birth, infections, or labor and delivery complications®. Strat-
egies aimed to reduce maternal and neonatal deaths are centered
around improving quality and access to antepartum or antenatal
care, delivery assisted by a skilled birth attendant, increasing
rates of institutional deliveries for better access to intrapartum
and postpartum care, and ensuring availability of life saving
drugs as well as the good quality of health facility conditions'.

Despite a 30% decrease in maternal mortality since 1990, the
maternal mortality ratio in the Democratic Republic of the Congo
(DRC) is still among the highest in the world (846 maternal
deaths/100,000 live births)**. Similarly, while neonatal mortal-
ity has decreased by 33% since 2007, the neonatal mortality
rates also remain high (28 newborn deaths/1,000 live births) and
contribute to 4% of global newborn deaths’. The DRC boasts
one of the highest rates of institutional deliveries in sub-Saharan
Africa (80%), with eight out of every ten births also assisted by
a skilled provider’. This situation points to the in-facility qual-
ity of maternal and newborn care. To further reduce maternal
and neonatal mortality, we are designing and implementing a clini-
cal mentoring program aimed at improving health providers’ skills,
knowledge, and attitude to provide a better quality of maternal and
newborn care in the DRC**.

Many factors can affect healthcare providers’ effective deliv-
ery of high quality care at the facility-level; important fac-
tors include the professional environment (e.g., structure)
and availability of essential drugs and supplies for provision
of emergency obstetric and neonatal care’®. These basic needs
are often lacking in the low-resource settings of sub-Sahara
African countries®’. Therefore, before implementing a clinical
mentoring intervention program to improve quality of maternal
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and neonatal care, it is important to assess and understand the
current facility conditions, obstetric and neonatal care practices,
and availability of emergency obstetric and neonatal care in the
health facilities. The objective of this paper is to describe the
current facility conditions, obstetric and neonatal care practices
(skills, knowledge, and attitudes), and availability and use of emer-
gency obstetric and neonatal care (EmONC) among a sample of 72
rural health facilities in the Kwango and Kwilu provinces, DRC.

Methods

Setting and health facility selection

This study is an analysis of the baseline survey data from an
ongoing project of “Improving the Quality of Maternal and
Newborn Health Outcomes through the Development of a
Model of Clinical Mentorship in DRC,” including 72 health
facilities in the Kwangu and Kwilu provinces of the DRC,
funded by the Bill & Melinda Gates Foundation (grant number
OPP1144354). For the clinical mentoring project, among the
72 health facilities selected in this study, 48 were assigned to
receive clinical mentoring intervention and 24 were assigned not
to receive clinical mentoring intervention as a control group by
the Ministry of Health and UNICEF in the DRC. After comple-
tion of the baseline survey, the Ministry of Health and UNICEF
in the DRC will then implement a 24-month period clinical men-
toring program in the group of 48 facilities. Process and outcome
data on key maternal and newborn health (MNH) indicators
will be collected to assess the performance of the clinical men-
tors and mentees, as well as the clinical mentoring program.
Upon completion of the clinical mentoring implementation, we
will conduct an endline survey on the same 72 facilities. We will
compare MNH indicators collected from the endline survey of
the intervention to baseline data, as well as between the groups
with and without the implementation of the clinical mentorship
program to assess the effectiveness of the clinical mentoring
program.

For the present analysis of the baseline survey data, the final 72
facilities were a combination of two phases of baseline data
collection. The first phase of data collection was conducted
June-September 2017 and the second phase of data collec-
tion was conducted from December 2017-May 2018 (Figure 1).
These 72 health facilities were selected by the DRC Ministry of
Health and UNICEF, taking into account the coverage of health
zones (each health zone usually includes at least one general
referral hospital (GRH) and its affiliated primary health centers
(HC)), accessibility, and ease of implementation for the clinical
mentoring program. In each health zone, at least one GRH and its
affiliated HCs were selected (Figure 1).

Ethics statement
This project was approved by Tulane Instuitional Review Board
(IRB) (Reference number: 16-915240) and Kinshasa University
School of Public Health Ethics Committee (Approval number:
ESP/CE/087/2016).

Survey formation

To conduct the surveys, the data collectors visited each of the
72 health facilities. During the visits, the data collector used a
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Baseline Phase 1
June — September 2017

N=72
Kwango (n) = 36 Kwilu (n) = 36
GRH (n) =12 HC (n) = 60

Baseline Phase 2
December 2017 — May 2018
N=48
Kwango (n) = 22
GRH (n)=4

Kwilu (n) = 26
HC (n) = 44

Final Health Facilities

N=72

27 Kwilu (n) = 45
HC (n) = 60

Kwango (n) =
GRH (n) =12

Figure 1. Health facility selection.

pre-programmed, smartphone-based application, Open Data Kit'
(ODK Collect v1.16), to complete the following questionnaires:
1) Facility condition form: This checklist includes an
assessment of infrastructure, equipment, medicines
& supplies, water supply & electricity, and staffing
(see Supplementary Table 1'").

2) Health providers obstetric and neonatal care practice
checklist: This checklist was created based on criteria
from Every Mother, Every Newborn (EMEN) Quality
Improvement Guide for Health Facility Staff’>. Final
indicators were determined based on the feasibility to
measure these indicators in the field. These indicators
cover evidence-based practices during antenatal, labor,
delivery, and postnatal care and were used to measure
healthcare providers’ skills, knowledge, and attitude during
MNH care'”. After obtaining informed consent from health
care providers, the data collector observed health care
providers’ routine MNH care practices for ten antena-
tal care visits and two deliveries at each health facility
(see Supplementary Table 2'").

3) A 3-month delivery record review and extraction: A
data extraction form was created to identify selected
maternal and infant morbidity and mortality outcomes
(see Supplementary Table 3''). When available, data on
comprehensive  EmONC measures was also collected
(e.g., manual removal of the placenta or removal of
residual retained products).
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Facilities that did not meet administrative
criteria
N=48
Kwango (n) = 31
GRH (n) =4

Kwilu (n) =17
HC (n) =44

4) Emergency Obstetric and Newborn Care Needs Assess-
ment (EmONC): Data on EmONC were collected to assess
the availability of Basic (BEmONC) for primary health
centers and Comprehensive (CEmONC) for general
referral hospitals””. EmONC data was aggregated from
the facility condition checklist and three-month delivery
record (see Supplementary Table 4'").

Data collection

A total of six native speaking data collectors who had previ-
ous research or survey experience were recruited to conduct the
baseline surveys. Data collectors were provided with a motor-
bike for travel to health facilities. Each of the six data col-
lectors visited an average of one health facility per week and
stayed at each health facility for 4-6 days. Data collection
was completed via questionnaires programmed in Android
phones using the ODK system. At each hospital or clinic,
all healthcare providers who perform maternal and neona-
tal care were deemed eligible and subsequently approached to
participate in the survey. Healthcare providers who agreed to
participate signed a written informed consent that allowed the
data collector to observe their routine maternal and neonatal care
practice for ten antenatal care visits and two deliveries; we refer
to these unique observations as provider-patient pairs. In addi-
tion, the data collectors completed the facility condition assess-
ment and 3-month delivery extraction forms. Upon completion
of observations, data collectors submitted the ODK forms to a pro-
tected server, where data was aggregated by the research team at
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the Tulane University Project Coordinating Center in New Orleans,
USA.

Quality assurance and control

Data collectors were trained on how to use the ODK data col-
lection system, how to ride their motorbikes, and how to com-
plete the questionnaires and observations for the selected
key indicators prior to the surveys. To ensure a high quality
of data collection, a data collection coordination office was
established in the capital city of Kikwit in Kwango province.
A data coordinator organized and supervised the six data col-
lectors to visit the GRHs and HCs. Hard copies of completed
consent forms, delivery records, and questionnaires or facility
condition assessment forms were delivered to the Kikwit office
when completing the surveys in case there were errors with the
ODK system. Additional quality control was managed in two
ways: (1) ODK GPS data and server monitoring by the research
team in the Tulane University Project Coordinating Center
in New Orleans; and (2) weekly Skype calls between the Kinshasa
School of Public Health and Tulane University teams to monitor
study progress and discuss any issues or challenges raised while
fielding the surveys.

Statistical analysis

Variables. This analysis used quantitative data from the facility
condition assessment report. For facility condition data, avail-
ability was defined as a combination of medicines, supplies, and
physical space that was both available and valid/functional or
available and not valid/functional (raw data shown in
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Supplementary Table 5''). Indicators from the antenatal care,
labor, delivery, and postnatal care questionnaires were selected
that related to EmONC. EmONC signal functions were compiled
from the facility condition form based upon availability of sup-
plies (e.g., antibiotics or a newborn ventilation kit were available)
as well as the 3-month delivery record abstraction (Supplementary
Table 3'"). Proportions of availability for all measures were
generated and summed in order to understand the structural
capacity to provide a package of EmONC care.

Analysis. Frequencies and percentages of facility conditions
and MNH indicators of antenatal care, labor, delivery, and post-
natal care were calculated for the final 72 facilities in aggregate,
by province (Kwango and Kwilu), and by facility type (GRH and
HC). Fisher’s exact test was used for bivariate comparisons of
difference in the indicators between province and facility type. A
majority of our expected cell counts were less than five; for con-
tinuity in the results, we used the more conservative estimate of
Fisher’s exact test for the few relationships with expected cell
counts greater than five. When cell count was greater than five,
there was no change in significance between Pearson’s or
Fisher’s exact test (data not shown). SAS Version 9.4 was used for
all statistical analyses (SAS Institute Inc., Cary, NC).

Results

Facility condition

Among 72 health facilities, facility conditions were variable,as
outlined in Table 1. Maternity wards (n=70, 97.2%) and delivery
rooms (n=71, 98.6%) had the highest overall availability

Table 1. Select indicators of facility conditions among 72 rural health facilities in the Democratic Republic of the

Congo.
Indicators All Province
Kwango
(N=27)
N (%) N (%)
Infrastructure

Room for:
Antenatal care 29 (40.3) 10 (37.0)
Consultation 37 (51.4) 16 (59.3)
Labor 33 (46.5) 9(33.3)
Delivery 71(98.6) 26 (96.3)
Surgical Intervention 28 (38.9) 15 (55.6)
Maternity Wards 70 (97.2) 27 (100.0)

Water and Electricity

Currently supplied with 18 (25.0) 4 (14.8)

drinking water

Electricity available in the

following rooms:
Consultation 34 (49.3) 14 (56.0)
Labor 31(49.2) 6 (31.6)
Delivery 48 (67.6) 17 (63.0)

P-value Facility Type P-value
Kwilu GRH HC (N=60)
(N=45) (N=12)
N (%) N (%) N (%)
19 (42.2)  0.805 5 (58.3) 24 (40.0) 1.00
21 (46.7) 0.338 5(41.7) 32 (53.3) 0.537
24 (54.6) 0.093 8 (66.7) 25(42.4) 0.203
45(100.0) 0.375 12(100.0) 59 (98.3) 1.00
13 (28.9) 0.045* 11(91.7) 17 (28.3)  <0.001*
43(95.6) 0.525 12(100.0) 58(96.7) 1.00
14(31.1)  0.164 5(41.7) 13(21.7) 0.160
20 (45.5)  0.458 7 (58.3) 27 (47.4)  0.540
25(56.8)  0.099 7 (63.6) 24 (46.2) 0.337
31(70.5)  0.604 10(83.3) 38(64.4) 0.314
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Indicators All Province P-value Facility Type P-value
Kwango Kwilu GRH HC (N=60)
(N=27) (N=45) (N=12)
N (%) N (%) N (%) N (%) N (%)
Maternity 50 (69.4) 19 (70.4) 31(68.9) 1.00 10(83.3) 40(66.7) 0.322
Operating 24 (37.5) 12 (54.6) 12 (28.6) 0.058 10 (83.3) 14 (26.9) <0.001*
Equipment
Adult Weigh Scale 65 (90.3) 25 (92.6) 40 (88.9) 0.704 2(100.0) 53(83.3) 0.592
Delivery Table 65 (90.3) 25 (92.6) 40 (88.9) 0.704 12(100.0) 53(83.3) 0.592
Blood Pressure Device 8 (81.7) 22 (81.5) 36 (81.8) 1.00 11 (91.7) 47 (79.7)  0.444
Stethoscope 63 (97.5) 24 (88.9) 39 (86.7) 1.00 2(100.0) 51(85.0) 0.340
Fetoscope 70 (97.2) 26 (96.3) 44 (97.8) 1.00 2(100.0) 58(96.7) 1.00
Partogram 48 (66.7) 18 (66.7) 30 (66.7) 1.00 12(100.0) 36(60.0) 0.006*
Forceps 9 (12.7) 6 (22.2) 3(6.8) 0.075 6 (50.0) 3(5.1) <0.001*
Vacuum Extractor 21(29.2) 12 (44.4) 9 (20.0) 0.035* 10 (83.3) 11(18.3) <0.001*
Delivery Kit 58 (80.6) 23 (85.2) 35(77.8) 0.547 11(91.7)  47(78.3) 0.439
Cesarean Section Kit 26 (36.1) 14 (51.9) 12 (26.7) 0.043* 11(91.7) 15(25.0) <0.001*
Manual Intra-Uterine 8(11.3) 3(11.1) 5(11.4) 1.00 7 (58.3) 1(1.7) <0.001*
Suction Kit
Newborn Suction Device 12 (16.7) 7(25.9) 5(11.1) 0.117 5(41.7) 7(11.7) 0.023*
Manual Newborn 16 (22.5) 7 (25.9) 9 (20.4) 0.771 10(83.3) 6(10.2)  <0.001*
Ventilation Kit
Oxygen Bottle 5(6.9) 3(11.1) 2 (4.4) 0.357 2(16.7) 3(5.0) 0.191
Newborn Incubator 7(9.7) 1(3.7) 6(13.3) 0.244 5(41.7) 2(3.3) 0.001*
Kangaroo Mother Care Kit 8 (11.1) 8(29.6) 0(0.0) <0.001* 2(16.7) 6(10.0) 0.613
Medicines and Supplies
Anti-convulsive 54 (75.0) 23 (85.2) 31(68.9) 0.164 9 (75.0) 45(75.0) 1.00
(magnesium sulfate or
diazepam)
Anti-hypertensive 15 (20.8) 7 (25.9) 8(17.8) 0.550 4 (33.3) 11(18.3) 0.258
(hydralazine)
Iron-Folate 55 (76.4) 21(77.8) 34 (75.6) 1.00 10(83.3)  45(75.0) 0.719
Ophthalmic antimicrobial 46 (63.9) 21 (77.8) 25 (55.6) 0.077 9 (75.0) 37 (61.7) 0517
(silver Nitrate 1%,
tetracycline 1%)
Anesthetic (lidocaine or 45 (62.5) 20 (74.1) 25 (55.6) 0.138 9(75.0) 36 (60.0) 0.515
other)
Antibiotic (amoxicillin, 60 (83.3) 23 (85.2) 37 (82.2) 1.00 9 (75.0) 51(85.0) 0.408
Bactrim)
Oxytocic (Oxytocin) 2(86.1) 24 (88.9) 38 (84.4) 0.733 10 (83.3) 2(86.7) 0.669
Obstetrical gloves 8 (80.6) 21 (77.78) 37 (82.2) 0.761 10 (83.3) 8(80.0) 1.00
Stitching materials 46 (63.9) 20 (74.1) 26 (57.8) 0.209 11(91.7)  35(58.3) 0.045*
Antiseptic solution 7(79.2) 3 (85.2) 34 (75.6) 0.384 10 (83.3) 7(78.3) 1.00
Umbilical cord clamping 3 (45.8) 8 (66.7) 15 (33.3) 0.008* 9(75.0) 4 (40.0) 0.054

materials

“p<0.05. GRH, generalized reference hospital; HC, health center
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among the six rooms assessed per facility. This pattern was
observed across both province and facility type. Among all
facilities, 40.3% (n=29) had room for antenatal care, 46.5%
(n=33) had room for labor, and 38.9% (n=28) had room for surgi-
cal intervention. Two-thirds of GRH facilities had room for labor
(66.7%, n=8) and 42.4% (n=25) of HC facilities had room for
labor. Room for surgical intervention was available in 55.6%
(n=15) of facilities in Kwango, 28.9% (n=13) of facilities in
Kwilu, 91.7% (n=11) of GRH facilities, and 28.3% (n=17) of
HC facilities. There was a difference in the availability of rooms
for surgical intervention by province (p<0.05) and facility type
(p<0.001).

Facilities had low observed levels of drinking water supply
overall, across province, and by facility type (Table 1). There was a
statistically significant difference in the availability of electric-
ity to operating rooms by facility type (p<0.001). Electricity in
operating rooms was available in 83.3% (n=10) of GRH facilities
and 26.9% (n=14) of HC facilities.

Adult weigh scales, delivery tables, blood pressure devices,
stethoscopes, fetoscopes, and delivery kits were available in
frequencies greater than 75% both overall and across the two
comparison groups (Table 1). There was a statistically significant
difference (p<0.05) between facility type in availability of par-
tograms, forceps, vacuum extractors, cesarean section kits, man-
ual intra-uterine suction Kkits, newborn suction devices, manual
newborn ventilation kits, and newborn incubators (Table 1).
Partograms were available in 100% of GRH facilities (n=12)
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and 60% of HC facilities (n=36). Forceps were available in
50% (n=6) of GRH facilities and in 5.1% (n=3) of HC facili-
ties. Vacuum extractors (83.3%, n=10), cesarean section Kkits
(91.7%, n=11), and delivery kits (9.2%, n=11) were available in
the highest frequency for GRH facilities. Kangaroo mother care
kits were not available in any facilities in Kwilu. There was a
significant difference (p<0.05) by province in the availability of
vacuum extractors, cesarean section kits, and kangaroo mother
care kits.

Umbilical-cord-clamping ~ materials and  anti-hypertensive
medicines and supplies were available in the lowest fre-
quencies both overall and across comparison groups. Avail-
ability of umbilical-cord-clamping materials was the only
statistically significant difference by province (p<0.01);
umbilical cord clamping materials were available in 33.3% (n=14)
of facilities in Kwilu and in 40% of HC facilities (n=24). There
was a statistically significant difference between stitching materi-
als (p<0.05) by facility type. Stitching materials were available in
91.7% (n=11) of GRH facilities but in only 58.3% of HC facili-
ties (n=35). Differences in umbilical cord clamping by facility type
approached statistical significance (p=0.053).

Obstetric and neonatal care practices

Healthcare provider recruitment. Among the 24 facilities
from the phase one survey, 240 health care providers were
eligible, 127 (52.9%) were approached, and 123 (96.9%)
consented to be observed for their routine MNH care practices
(Figure 2). Among the 48 facilities from the phase two survey,

Baseline Phase 1
24 facilities

N =240
(Range: 2-35)

Number of Health Care Providers Eligible

Baseline Phase 2
48 facilities

N =272
(Range: 2-13)

N =127 (52.9%)
(Range: 2-21)

Number of Health Care Providers Approached

N =234 (86.1%)
(Range: 2-9)

N = 123 (96.9%)
(Range: 1-21)

Number of Health Care Providers Consented

N =234 (100%)
(Range: 2-9)

Figure 2. Recruitment of healthcare providers across baseline phase 1 and phase 2.
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272 health care providers were eligible, 234 (86.1%) were
approached, and all health care providers approached con-
sented to be observed (n=234, 100%). We refer to these unique
observations as provider-patient pairs.

Antenatal care. An average of 10 provider-patient antenatal
care pairs were observed per facility. A total of 740 observa-
tions of patient-provider antenatal care pairs were observed
(Table 2). A total of 269 (36.4%) provider-patient pairs were
observed in Kwango, 471 (63.6%) in Kwilu, 127 (17.2%) in
GRH facilities, and 613 (82.8%) in HC facilities. Blood pres-
sure was measured in 94.9% (n=702) of all facilities and
at a similar frequency across all comparison groups. Con-
versely, proteinuria was measured in 14.7% (n=109) of all
observed provider-patient pairs. The highest frequency of
screening for proteinuria occurred in GRH facilities (57.5%,
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n=73). There is a significant difference in HIV screening
(p<0.0001), anemia screening (p<0.001), and blood pressure
measurement (p<0.01) by province; there is no consistency in
observed provider-patient pair screenings by province. There
was a significant difference in all included screening meas-
ures and blood pressure measurement by facility type (all
p<0.05, Table 2). Blood pressure measurement was 95.9%
(n=114) in HC facilities and 89.8% (n=114) in GRH facilities;
for all other screening tests, there were higher frequencies of
observed provider-patient pair screenings in GRH facilities com-
pared to HC facilities.

Labor, delivery, and postnatal care. On average, two pro-
vider-patient pairs for labor, delivery, and postnatal care were
observed per facility. A total of 136 labor, delivery, and post-
natal care patient-provider pairs were observed (Table 2).

Table 2. Select indicators of antenatal, labor, and postnatal care among 72 rural health facilities in the Democratic Republic

of the Congo.

Indicators All Province
Kwango
N (%) N (%)
Antenatal Care N=740%1 N=26971
Anemia 468 (63.2) 114 (42.4)
Syphilis 117 (15.8) 43 (6.0)
HIV 453 (61.2) 234 (67.0)
Proteinuria 109 (14.7) 37 (13.8)
Blood Pressure measured 702 (94.9) 247 (91.8)
Labor and Delivery N=1361 N=541
Stage of labor is documented 106 (77.9) 51 (94.4)
Progress of Labor monitored with 52(38.2) 19(35.2)
partogram
Woman receives uterotonic 113 (83.1) 51 (94.4)
immediately after birth
Immediate Newborn Care:
Newborn is dried immediately and 135(99.3) 54 (100.0)
thoroughly
Spontaneous breathing assessed at 134 (98.5) 54 (100.0)
birth
Cord is clamped and cut within 128 (94.1) 53(98.2)
1-3 minutes
7.1% Chlorohexidine is applied to the 24 (17.7) 15(27.8)
umbilicus followed by dry cord care
Baby has skin to skin contact with 99 (72.3) 41 (75.9)
mother for at least 30 minutes
Postnatal Care
Immediate postnatal care is provided 57 (41.9) 19(35.2)

to mothers every 15 minutes during the
first two hours

P-value Facility P-value
Type

Kwilu GRH HC
N (%) N (%) N (%)
N=4711 N=1271 N=6131
354 (75.2) <0.001* 111 (87.4) 357 (58.2) <0.001*
74 (15.7) 0917 59 (46.5) 58 (9.5) <0.001*
219 (46.5) <0.001* 117 (92.1) 336 (54.8) <0.001*
72(15.3) 0.592 73 (57.5) 35 (5.9) <0.001*
455 (96.6) 0.009* 114 (89.8) 588 (95.9) 0.008*
N=82t1 N=23t1 N=1137
55 (67.1) <0.001*  21(91.3) 85(75.2) 0.105
33(40.2) 0.592 16 (69.6) 36 (31.9) 0.002*
62 (75.6) 0.005* 21(91.3) 92 (81.4) 0.364
81(98.8) 1.00 23 (100.0) 112(99.1) 1.00
80 (94.6) 0.518 23 (100.0) 111(98.2) 1.00
75(91.5) 0.145 23 (100.0) 105(92.9) 0.351
9(11.0) 0.020* 7(30.4) 17 (15.0) 0.128
58 (70.7)  0.559 16 (69.6) 83 (73.5) 0.798
38 (46.3) 0.218 10 (43.5) 47 (41.6) 1.00

*p <0.05; tNumber of observed provider-patient pairs. GRH, generalized reference hospital; HC, health center.
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There were 54 (39.7%) facilities in Kwango, 82 (60.3%) in
Kwilu, 23 (16.9%) in GRH facilities, and 113 (83.1%) in
HC facilities. There was a statistically significant differ-
ence in documentation of stage of labor (p<0.001), wom-
en’s receipt of a uterotonic (p=0.005), and chlorohexidine
applied to the umbilicus (p<0.05) by province. For all indica-
tors, the frequency observed was higher in Kwango than Kwilu.
There was a statistically significant difference in the use
of a partogram to monitor labor by facility type (p<0.01).
Progress of labor monitored by using a partogram and use of
chlorohexidine on the umbilicus followed by dry cord care
were observed in lower frequencies than other selected
labor indicators. After delivery, mothers were provided with
immediate postnatal care every 15 minutes in less than 50% of
facilities both overall and across all groups; a range of 35.2% in
Kwango to 46.3% in Kwilu.

Emergency obstetric and newborn care (EmONC)
Antibiotics, anticonvulsants, and oxytocin were available in
more than 68.9% of facilities both overall and across province or
facility type (Table 3, Figure 3). Availability of newborn resus-
citation and whether placenta removal, removal of retained
products, assisted delivery, cesarean sections, and blood transfu-
sions were performed in the past 3 months in facility are shown
as percentages among health facilities where information was
available. Both Kwilu and HC facilities were missing one facil-
ity for manual newborn resuscitation kits and cesarean sections.
Information was missing for all groups on manual removal of
the placenta, removal of retained placenta products, assisted
deliveries, and blood transfusions. When information was
available, GRH facilities had the highest frequency of availabil-
ity of newborn ventilation kits (83.3%, n=10), cesarean sections
(100%, n=12), and blood transfusions (100%, n=8). Manual
removal of placenta took place in 82.5% (n=33) of all facilities
and 50% (n=3) of GRH facilities.

When the EmONC signal functions were summed, only one
GRH facility was able to provide all nine CEmONC signal func-
tions (Figure 4). Two-thirds (66.7%, n=8) of GRH facilities pro-
vide six signal functions. Among the facilities that provide six
signal functions, all provide antibiotics, anticonvulsants, oxy-
tocin, and cesarean sections (see Supplemental Table 6 for addi-
tional patterns of availability''). Among HC facilities, 74.7%
were able to provide two to four signal functions. The most
common signal functions that were not provided by the HC
facilities were placenta removal, removal of retained products,
cesarean sections, or blood transfusions. In these cases, signal
functions were observed in low frequency and had high values of
missing data (Table 3). For example, manual removal of
the placenta was not observed in 29 (87.9%) of HC facilities
where information was available and information on removal
of retained placenta products was missing for 29 of a total
60 HC facilities.

Discussion

The findings from the present study highlight some key pro-
files of the current facility conditions, routine obstetric and
neonatal care practices, as well as availability and/or use of
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emergency obstetric and neonatal care (EmONC) among
a sample of 72 rural health facilities in the Kwango and
Kwilu provinces, DRC. EmONC indicators were developed to
identify key factors that can help to reduce maternal and peri-
natal mortality. In general, the results of our baseline analy-
sis show that facility conditions are poor and lack sufficient
medicines and supplies. Few facilities are supplied with drink-
ing water and the availability of electricity is variable. Despite
these poor facility conditions, we observed that GRH and HC
facilities in rural DRC have higher than expected proportions of
the key 7-9 EmONC signal functions. While only one facility
is providing the full capacity of EmONC care according to what is
expected—one GRH facility is providing all nine EmONC signal
functions—most GRH facilities are providing six EmONC signal
functions. There is more of a range in the EmONC functions pro-
vided by HC facilities, with most providing between two and four
signal functions out of an expected seven. Antibiotics, anticonvul-
sants, and oxytocin are available in high frequencies. Frequency
of newborn resuscitation, placenta removal, removal of retained
products, and assisted delivery were much lower. However, this
may be attributed to the large number of missing data for placenta
removal and removal of retained products as well as the missing
supplies needed to perform each of these functions.

The current MNH providers’ skills, knowledge and attitude
were evaluated by observing their routine practices during
antenatal, labor, delivery, and postnatal care (Table 2). There
is variability in the spread of the antenatal care indicators.
For example, the distribution of blood pressure measures is
positively skewed towards being observed in all antenatal care
observations while HIV and anemia screening have bimodal dis-
tributions, with screening for HIV and anemia being largely
never or always observed (data not shown). Therefore, the bivari-
ate comparison results should be interpreted with some caution,
considering the large degree of variability across facilities for
antenatal care screening. Additionally, we found differences in
screening rates both by province and facility type, with higher
observed screening practices in the GRH compared to the
HC facilities and no distinct pattern to screening by province.
Our study design does not allow us to know which antena-
tal care visit we are observing (e.g., the first, the second, or the
third). Given that HIV and syphilis testing are not expected to
be performed at each antenatal care visit, the expected frequency
is not 100%. However, we would expect that the frequency of
HIV and syphilis screenings would be similar if both screen-
ing practices were integrated into health care practices. Our
results show that there are differences in the frequency of syphilis
and HIV screening, which suggests that these two screenings are
not integrated into the health care system.

Basic components of labor and delivery care were observed
in high frequencies (newborn dried immediately and thor-
oughly, spontaneous breathing assessed at birth, and cord
clamped and cut within one to three minutes). However, com-
ponents of labor and delivery that may require more knowledge
were observed in lower frequencies. For example, the use of
a partogram to assess the stage of labor was below 40.2% in all
groups, except for in GRH facilities, where 69.2% of observed
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Table 3. Emergency obstetric and neonatal care (EmONC) signal functions among 72 rural health
facilities in the Democratic Republic of the Congo.

Signal Functions All Province Facility type
Kwango (N=27) Kwilu (N=45) GRH (N=12) HC (N=60)
N (%) N (%) N (%) N (%) N (%)
Antibiotics available
Yes 60 (83.3) 23(85.2) 37 (82.2) 9 (75.0) 51 (85.0)
No 12(16.7)  4(14.8) 8(17.8) 3(25.0) 9(15.0)
Anticonvulsants available
Yes 54 (75.0) 23(85.2) 31(68.9) 9 (75.0) 45 (75.0)
No 18 (25.0) 4 (14.8) 14 (31.1) 3(25.0) 15 (25.0)
Oxytocin available
Yes 62 (86.1) 24(88.9) 38 (84.4) 10 (83.3) 52 (86.7)
No 10(13.9) 3(11.1) 7 (15.6) 2(16.7) 8(13.3)
Manual newborn resuscitation
kit
Yes 16 (22.2) 7(25.9) 9 (20.45) 10 (83.3) 6(10.2)
No 55(76.4) 20 (74.1) 35 (79.5) 2(16.7) 53(89.8)
Missing 1 0 1 0 1
Manual removal of placenta
Yes 33(82.5) 2(33.3) 5(15.2) 3(50.0) 4(12.1)
No 7 (17.5) 4 (66.7) 28 (84.8) 3 (50.0) 29 (87.9)
Missing 32 21 12 6 27
Removal of retained placenta
products
Yes 4(10.8) 2(33.3) 5(15.2) 2(33.3) 2 (6.5)
No 33(89.2) 4(66.7) 28 (84.8) 4 (66.7) 29 (93.5)
Missing 35 21 12 6 29
Assisted delivery
Yes 5(8.3) 3(15.8) 2(6.5) 3(27.3) 2(4.8)
No 55(91.7) 16(84.2) 29 (93.5) 8 (72.7) 47 (95.9)
Missing 12 8 14 1 11
Cesarean section
Yes 35(49.3) 12(44.4) 20 (45.5) 12 (100.0) 23 (39.0)
No 36 (50.7) 15(55.6) 24 (54.5) 0 (0.0) 36 (61.0)
Missing 1 0 1 0 1

Woman received blood
transfusion

Yes 16 (35.6) 6 (60.0) 10 (28.6) 8 (100.0) 8(21.6)
No 29 (64.4) 4 (40.0) 25 (71.4) 0(0.0) 29 (78.4)
Missing 27 17 10 4 23

GRH, generalized reference hospital; HC, health center.
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Figure 3. The 7-9 EmONC signal functions for HC (A) and GRH (B) facilities.
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provider-patient pairs used a partogram to monitor labor and
delivery. The infrastructure data shows that partograms were
available in two-thirds of all facilities. This suggests that while
partograms were available, they are not being used. Further, it
was noted qualitatively by data collectors that partograms were
not filled correctly or that providers did not use partograms cor-
rectly (data not shown). Similarly, the application of chlorohexi-
dine to the umbilicus and dry cord care was observed in a low
proportion of provider-patient pairs despite antiseptics being
available in 79.2% of all facilities. Additionally, secondary care,
such as the infant having skin-to-skin contact with the mother
or frequency of postnatal care provided to the mother, have
room for improvement. Overall, these findings provide the base-
line information on MNH providers’ skills, knowledge, and atti-
tude to evidence-based antenatal, labor and delivery, postnatal
care, and other supportive care. The observed inconsistent and
insufficient provisions of antenatal, labor, delivery, and postna-
tal care across province and health facilities clearly point out
the needs for designing, developing, and implementing a clinical
mentoring program aimed to improve quality of MNH care in the
health facilities.

There were fewer differences in terms of facility conditions,
obstetric and neonatal care practices, and availability and/or
use of emergency of obstetric and neonatal care (EmONC)
between Kwango and Kwilu provinces. As expected, we did find
that GRHs, overall, had better facility conditions, obstetric and
neonatal care, and availability of EmONC than HC facilities.
Forceps and vacuum extractors were available in low frequen-
cies overall, but the lowest frequency was observed in HC facili-
ties. This may directly contribute to the lower rates of assisted
deliveries in the past three months among HC facilities. If nei-
ther of the tools were available to assist with deliveries, then
assisted deliveries were likely not performed. Comprehensive
care is theoretically only available in GRH facilities. Cesar-
ean sections took place in all the GRH facilities. Interestingly,
cesarean sections were recorded in 39.0% (n=23) of HC facilities.
There was more missing information on women’s receipt of blood
transfusions. Among facilities where information was available,
all GRH facilities performed blood transfusions (n=8) in the last
three months. However, blood transfusions were noted in less than
a quarter of HC facilities (21.6%, n=8). While we do not have indi-
cators of quality of care, this data points to the fact that health care
providers are attempting to provide a range of comprehensive care
to patients.

The high frequency of cesarean sections in HC facilities is also
interesting, considering that there is a difference in the avail-
ability of stitching materials, cesarean section kits, room for
surgical intervention, and electricity in operating rooms by
facility type. HC facilities have a lower frequency of both mate-
rials than GRH facilities. GRH facilities are structured to
have doctors on staff to perform cesarean sections and blood
transfusions. Our observations confirmed every GRH facility had
a medical doctor to perform cesarean sections; a medical doc-
tor was observed in 18 HC facilities. Among these 18 HC with
a medical doctor, 13 HC facilities are providing cesarean sec-
tions, leaving ten facilities providing cesarean sections without
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a medical doctor on staff (data not shown). It may be that other
staff (e.g., midwives or A1-A3 nurses) at the HC facilities are
performing cesarean sections. Additional data is needed to better
understand this relationship and its impact on maternal and neona-
tal mortality.

This study has provided a wealth of information on the current
facility conditions and baseline data on MNH providers’ rou-
tine care practices in a rural area of the DRC. Further, the data
was collected using the ODK system, which allowed for quick
and accurate transfer of data from the rural facilities in the DRC
to the Tulane Study Coordinating Center in New Orleans, USA.
As such, we were able to avoid issues transferring paper data cop-
ies between multiple coordinators, issues of deciphering hand-
written notes, or manual data entry errors. We provided data
collectors with motorbikes, so they were able to move with
more ease between health facilities independent of road condi-
tions, which often worsened during the rainy season. We also
used an extensive quality control system with people work-
ing at multiple points in the pipeline both in the DRC and in
New Orleans, USA. Quality control was ensured throughout
the baseline data collection process through a series of regular
meetings; in addition to the regular skype meetings, the Kinshasa
team met regularly with the DRC Ministry of Health and UNICEF
members. This allowed for issues to be addressed as they arose,
which enhanced our ability to collect data quickly and accurately.

Our study has several limitations. First, data collectors only
observed health care providers’ routine MNH practices. While we
have measures of availability and performance of evidence-based
MNH care or interventions to patients based on EMEN criteria,
we did not measure whether the health care providers performed
the care correctly or sufficiently. For example, our data collectors
observed whether a partogram was available and if it was used to
monitor the progress of labor at the facility level but did not quan-
titatively assess if the partogram was filled correctly. While some
qualitative observations were noted by data collectors regarding
appropriate use, this was not done systematically. Additionally,
our data collectors may not have had the expertise or capability
to judge whether a partogram was filled appropriately. A second
consequence of our observation approach is that our measures of
care may be overestimations. Healthcare providers may be prac-
ticing a higher frequency or quality of care while being observed
by the data collectors than what is provided normally. Second,
information for the EmONC signal functions was pulled from two
sources: the availability of medicines and supplies and review of
the past 3-month delivery record. It was qualitatively noted by
some data collectors that the three-month delivery record was not
maintained adequately, which could have resulted in missing
information or in underreporting of certain outcomes. Further,
availability of medicine or tools used to implement emer-
gency obstetric care does not mean that it was used nor if it was
used appropriately'”’. These issues may contribute to the lower
frequencies of newborn resuscitation kits, placenta removal,
removal of retained products, and assisted deliveries. Third, our
metric for this paper of availability of medicine or equipment
doesn’t differentiate whether those medicines or drug are valid
or expired and whether the equipment is functional or not (raw
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data shown in Supplementary Table 3'"). Finally, the facilities
included in this report were not randomly selected but were
selected based on administrative criteria for facilitating the
implementation of the clinical mentoring program. The data pre-
sented in this report thus may not represent all facilities in the
Kwango and Kwilu provinces. However, we do have data from
the 48 facilities removed after phase one of the survey. Future
research may explore the characteristics of all facilities where
baseline data was collected for a more robust picture of rural
health facilities in the DRC. Future research may also explore
the capacity of HC facilities in providing comprehensive care
(e.g., distance from GRH facilities or staffing).

Conclusion

Despite poor facility conditions and lack of supplies, GRH and
HC facilities were able to provide essential maternal and neona-
tal care in the rural provinces of the Democratic Republic of the
Congo. The observed inconsistent and insufficient provisions of
antenatal, labor, delivery, and postnatal care across province and
health facilities clearly point out the needs for developing and
implementing a clinical mentoring program aimed to improve
quality of MNH care in the health facilities. The findings from this
baseline survey can be used to guide the provision of essential needs
(e.g., equipment, medicine, structure) to the health facilities for bet-
ter delivery of maternal and neonatal care.
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General comment:
o This paper presents well and provided a wealth of information on the current facility
conditions and baseline data on MNH providers' routine care practices in a rural area of the
DRC. Objectives, methodology and the results are all aligned well.

In the Methods section:

1. The presentation about the facilities included in the survey in two phases were not clear
(figure 1), more particularly, about the 48 facilities which did not meet the criteria; more info
about those 48 would be useful. In addition, how many eligible facilities? Among them, what
number of facilities, if there were any, refused to participate? What were the methods used
for motiving their participation if there were any?

2. Why, after excluding those 48 facilities, were there still 48 facilities included in the survey?
(72-48 = 24 facilities) (figure 1).

In the Results section:
1. Table 1: Comparison about the indicators of facility conditions. What about the
socioeconomic conditions among those compared facilities? Were they similar or different?
What was the size of the population?

2. There were no comparisons on the facility conditions between the pre-defined intervention
group (48) and control group (24), why? Were the facility conditions comparable between

two groups?

3. Figure 2: The size of the health providers varied largely among the facilities, this should be
taken into account in the analysis as confounding factors.

4. Table 3: For the variable of Assisted delivery, comparison between HC, the total does not
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equal 100%.

In the Discussion:
No comparison between the results of this study with others. More literature review would
be useful?

Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Perinatal Epidemiology

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Xu Xiong

The presentation about the facilities included in the survey in two phases were not clear (figure 1),
more particularly, about the 48 facilities which did not meet the criteria; more info about those
48 would be useful. In addition, how many eligible facilities? Among them, what number of
facilities, if there were any, refused to participate? What were the methods used for motiving their
participation if there were any.
o More details about facility eligibility and inclusion of the 72 facilities was added to the
updated version.
o The two phases have been clarified in the text with the following:
o “For the present analysis of the baseline survey data, the final 72 facilities were
a combination of two phases of baseline data collection. The first phase of data
collection was conducted June-September 2017 and the second phase of data
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collection was conducted from December 2017-May 2018. Forty-eight facilities
were removed by UNICEF and the DRC Ministry of Health after baseline Phase
1 because they did not meet the first administrative criteria, of more than 200
annual deliveries. Baseline Phase 2 was conducted to replace these 48 facilities
with 48 new facilities to have a total of 72 facilities that are included for the
ongoing clinical mentoring project (Figure 1).”

o The facilities included for the baseline surveys were selected by the DRC Ministry of
Health to facilitate the implementation of the ongoing clinical mentorship
program, which is considered as a national MCH program in the DRC. To our
knowledge, no facility refused to participate. The final 72 participating facilities
receive some essential equipment upgrades and consumables through the UNICEF
and World Bank support schemes.

Why, aofter excluding those 48 facilities, were there still 48 facilities included in the survey? (72-48
= 24 facilities) (figure 1).

o This has been updated in the text (see our response to above question for the reason
excluding the 48 facilities after baseline Phase 1) and in the Figure 1 to clarify
confusion about Baseline Phases 1 and 2.

Table 1: Comparison about the indicators of facility conditions. What about the socioeconomic
conditions among those compared facilities? Were they similar or different? What was the size of
the population?

o We collected the indicators to assess the facility conditions (e.g., availability of rooms,
equipment, medicines/drugs, and supplies) in each health facility. These indicators
may be the proxies for “socioeconomic conditions” among the facilities. We did
not collect data on socioeconomic status among health providers and patients in
each of the facilities. We do not have the information on the size of the populations
served by the facilities.

There were no comparisons on the facility conditions between the pre-defined intervention group
(48) and control group (24), why? Were the facility conditions comparable between two groups?

o The main purpose of this paper is to have baseline information on the facility
condition of the 72 facilities, including the 48 intervention and 24 controls. At this
stage of the study, there is no intention to compare these two groups. After
completing the ongoing clinical mentorship (intervention) program, an endline survey
will be conducted on the same 72 facilities. We will then perform the comparisons
between 48 intervention facilities and 24 control groups to assess the effectiveness of
the clinical mentorship program. The difference in the facility conditions between
these two groups will be compared and be considered as a potential confounder to
adjust.

Figure 2: The size of the health providers varied largely among the facilities, this should be taken
into account in the analysis as confounding factors.

o This point is very well taken, we will take this into account when doing a multivariate
analysis in the final paper comparing the effectiveness of the study overall.

Table 3: For the variable of Assisted delivery, comparison between HC, the total does not equal
100%.
o This has been corrected in Table 3.

No comparison between the results of this study with others. More literature review would be
useful?
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o The results presented in this paper mainly reflect the baseline information, including
variables for measuring healthcare providers’ skills, knowledge and attitudes during
their routine MNH care, as well as on facility conditions. These variables will be used
to assess the effectiveness of the ongoing clinical mentorship project being
implemented in the DRC. Few previous studies reported this information. We added
the following statements comparing availability of EMONC functions from our study
with others:

o “These (our) results are consistent with the other reports indicating great
variability in availability of EmONC functions across health facilities in
Lumbashi, a southern province in the DRC, as well as other African countries’4-
16, In Lumbashi, EmONC availability fell short with one facility providing
comprehensive care, all facilities providing at least one out of nine functions,
and assisted vaginal delivery was the least performed function overall!5.”

Competing Interests: No competing interests were disclosed.

Reviewer Report 08 May 2019
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© 2019 Zimmerman L. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

4

Linnea A Zimmerman
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

This paper reviews baseline data from an ongoing program in two provinces in DRC. The objective
of this paper is to describe the current facility conditions, obstetric and neonatal care practices
(skills, knowledge, and attitudes), and availability and use of emergency obstetric and neonatal
care (EmONC) among a sample of 72 rural health facilities in the Kwango and Kwilu provinces,
DRC. Overall, the authors do a good job synthesizing a large amount of data. Some additional
clarification is needed in the methods section and a few minor language changes would improve
clarity. Overall, the paper is well-written and with mostly minor revisions, is worthy of indexing.

Comments:
o What is the difference between Baseline Phase 1 and Baseline Phase 2? 1-2 sentences
explaining that difference would be useful. Explaining this difference and how it affected

the sample would provide clarification that would likely answer some of the questions
below.

o The selection diagram was not very clear to me initially. I did not understand how the
removal of 48 facilities from 72 resulted in 48 facilities. Later, it is more clear that the 24 and
48 were combined for 72 facilities. Addressing the comment above and adding slightly more
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detail in the written description would be useful.

o Were the data collectors trained health professionals? Observation generally requires more
skills than typical face to face interviews. More detail to clarify if these are health
professionals with a working knowledge of delivery care procedures would be useful,
especially as it relates to the mention in the limitations section that they may not have had
the expertise to judge whether procedures were correctly followed.

o Page 4 - item 2: Why were no postnatal care visits observed? As the checklists specifically
mention postnatal care, why was baseline data assessing postnatal care not gathered? Is
postnatal care not a part of the intervention?

> The statement that all eligible providers were approached for the survey is at odds with
Figure 2, where 52.9 and 86.1 percent of providers were approached. Please explain why
not all eligible providers were approached in the Data Collection section.

Page 5 - Analysis: Specify how you treat missing data, given the large percentage of missing
data for some indicators.

Limitations - there is a significant amount of missing data for several indicators. Note this in
the limitations and what this missing data might mean for your results and interpretation.

Minor:
o Change “neonatal mortality rates” to rate on page 3, paragraph 2.

> What does “also” in the sentence “The DRC boasts one of the highest rates of institutional
deliveries in sub-Saharan Africa (80%), with eight out of every ten births also assisted by a
skilled provider.” refer to? Unclear what it is adding onto.

> Suggest to rephrase the second part of the sentence in “There is a significant difference in
HIV screening (p<0.0001), anemia screening (p<0.001), and blood pressure measurement
(p<0.01) by province; there is no consistency in observed provider-patient pair screenings by
province” to clarify that you mean that one region was not consistently more likely to
provide services than the other.

> “Both Kwilu and HC facilities were missing one facility for manual newborn resuscitation kits
and cesarean sections.” Is this the same facility? If the same, suggest rephrasing to say “one
Kwilu HC facility was missing ... ”

> “However, this may be attributed to the large number of missing data for placenta removal
and removal of retained products as well as the missing supplies needed to perform each of
these functions.” Are the data for the supplies missing from the dataset or not available at
the facility? May be useful to refer to supplies as not available if the latter.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
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Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Family planning, survey methodology, mobile data collection, maternal health

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Xu Xiong

What is the difference between Baseline Phase 1 and Baseline Phase 2? 1-2 sentences explaining
that difference would be useful. Explaining this difference and how it affected the sample would
provide clarification that would likely answer some of the questions below.

o The text has been updated to provide clarity regarding the reason behind the two
phases of baseline data collection. The following has been added to the text:
o “For the present analysis of the baseline survey data, the final 72 facilities were
a combination of two phases of baseline data collection. The first phase of data
collection was conducted June-September 2017 and the second phase of data
collection was conducted from December 2017-May 2018. Forty-eight facilities
were removed by UNICEF and the DRC Ministry of Health after baseline Phase
1 because they did not meet the first administrative criteria of more than 200
annual deliveries. Baseline Phase 2 was conducted to replace these 48 facilities
with 48 new facilities to have a total of 72 facilities that are included for the
ongoing clinical mentoring project (Figure 1).”
The selection diagram was not very clear to me initially. I did not understand how the removal of
48 facilities from 72 resulted in 48 facilities. Later, it is more clear that the 24 and 48 were
combined for 72 facilities. Addressing the comment above and adding slightly more detail in the
written description would be useful.
o The headers for each section of the diagram have been updated for clarity. In
addition, the text has been updated to further help clarify the two baseline phases.
Were the data collectors trained health professionals? Observation generally requires more skills
than typical face to face interviews. More detail to clarify if these are health professionals with a
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working knowledge of delivery care procedures would be useful, especially as it relates to the
mention in the limitations section that they may not have had the expertise to judge whether
procedures were correctly followed.

o This criticism is well taken and the text has been updated to reflect the qualifications
of data collectors. This update can be found in the first line of the first paragraph
under Methods—Data collection.

Page 4 - item 2: Why were no postnatal care visits observed? As the checklists specifically mention
postnatal care, why was baseline data assessing postnatal care not gathered? Is postnatal care
not a part of the intervention?

o Postnatal care visits were observed - an expected 2 for each facility. The raw data is
available in the data repository. The data presented in this report is selected “key
variables” that are presented. Table 2 outlines 5 measures for antenatal care, 9 for
labor and delivery, and one for postnatal care.

The statement that all eligible providers were approached for the survey is at odds with Figure 2,
where 52.9 and 86.1 percent of providers were approached. Please explain why not all eligible
providers were approached in the Data Collection section.

o This confusion is noted and has been corrected by two changes:

o One line in data collection clarifying that all health care providers who perform
maternal and neonatal care are eligible, but only those who were present at
time of data collection were approached.

A line was added to the results to explain the discrepancy noted qualitatively
by data collectors.
Page 5 - Analysis: Specify how you treat missing data, given the large percentage of missing data
for some indicators.

o This is a point well taken and has been added to the text in the last line of the
Statistical Analysis: Analysis section.

Limitations - there is a significant amount of missing data for several indicators. Note this in the
limitations and what this missing data might mean for your results and interpretation.

o This is a point well taken and has been added to the text as a third limitation.

Change “neonatal mortality rates” to rate on page 3, paragraph 2.
o This was changed in the text.

What does “also” in the sentence “The DRC boasts one of the highest rates of institutional
deliveries in sub-Saharan Africa (80%), with eight out of every ten births also assisted by a skilled
provider.” refer to? Unclear what it is adding onto.

o This was changed to reflect that it means that both 80% of deliveries occur in
institutions and 8/10 are assisted by a skilled birth attendant. The following was
added to the text:

o “The Democratic Republic of the Congo (DRC) boasts one of the highest rates of
institutional deliveries in sub-Saharan Africa (80%). Additionally, eight out of
every ten births is assisted by a skilled provider [15]. However, the maternal
mortality ratio and neonatal mortality in the DRC are still among the highest in
the world (846 maternal deaths/100,000 live births and 28 newborn
deaths/1,000 live births) [2, 15], contributing to 4% of global newborn deaths
[15, 16]. Taken together, this suggests that while the availability of healthcare
workers is high, there may be issues with the quality of care provided.
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Therefore, there is a need for continued education for health care providers.”
Suggest to rephrase the second part of the sentence in “There is a significant difference in HIV
screening (p<0.0001), anemia screening (p<0.001), and blood pressure measurement (p<0.01) by
province; there is no consistency in observed provider-patient pair screenings by province” to
clarify that you mean that one region was not consistently more likely to provide services than the
other.
o This has been changed in the text.

“Both Kwilu and HC facilities were missing one facility for manual newborn resuscitation kits and
cesarean sections.” Is this the same facility? If the same, suggest rephrasing to say “one Kwilu HC
facility was missing ...
o These are different facilities and we acknowledge the confusion of this phrasing. We
have changed this line in the text.
“However, this may be attributed to the large number of missing data for placenta removal and
removal of retained products as well as the missing supplies needed to perform each of these
functions.” Are the data for the supplies missing from the dataset or not available at the
facility? May be useful to refer to supplies as not available if the latter.
o This criticism is well taken and has been clarified in the text. There is missing in both,
but largely in supplies. An example has been provided for clarity as well.

Competing Interests: No competing interests were disclosed.
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