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Abstract: Providing quality health care services in humanitarian settings is challenging due to population
displacement, lack of qualified staff and supervisory oversight, and disruption of supply chains. This study
explored whether a participatory quality improvement (QI) intervention could be used in a protracted conflict
setting to improve facility-basedmaternal and newborn care. A longitudinal quasi-experimental design was used
to examine delivery of maternal and newborn care components at 12 health facilities in eastern Democratic
Republic of Congo. Study facilities were split into two groups, with both groups receiving an initial “standard”
intervention of clinical training. The “enhanced” intervention group then applied a QI methodology, which
involved QI teams in each facility, supported by coaches, testing small changes to improve care. This paper
presents findings on two of the study outcomes: delivery of activemanagement of the third stage of labour (AMTSL)
and essential newborn care (ENC).Wemeasured AMTSL and ENC through exit interviewswith post-partumwomen
andmatched partographs at baseline and endline over a 9-month period. Using generalised equation estimation
models, the enhanced intervention group showed a greater rate of change than the control group for AMTSL (aOR
3.47, 95% CI: 1.17–10.23) and ENC (OR: 49.62, 95% CI: 2.79–888.28), and achieved 100% ENC completion at
endline. This is one of the first studies where this QI methodology has been used in a protracted conflict setting. A
method where health staff take ownership of improving care is of even greater value in a humanitarian context
where external resources and support are scarce. DOI: 10.1080/09688080.2017.1403276

Keywords: maternal and neonatal health care, humanitarian conflict, the Democratic Republic of Congo,
quality improvement, participatory approaches, global health security

Introduction
Health care delivery in humanitarian settings, and
subsequent morbidity and mortality, are affected
directly and indirectly through armed conflict. Pro-
viding health care in humanitarian settings con-
tributes to global health security by managing
public health threats at their source. Population
movements, breakdowns in health care infrastruc-
ture, disruption of supply chains, and lack of
health care staff and supervision are all challenges
in providing quality health care.1 Internally dis-
placed persons (IDPs) and host communities may

suffer even greater excess mortality than refugee
populations.2 In humanitarian crises, little atten-
tion has been given to evaluating the efficacy
and quality of sexual and reproductive health
(SRH) interventions, particularly in protracted con-
flict settings. According to a review of the evidence
for interventions in humanitarian crises, more
research is needed focusing on the quality of
health service delivery packages.3 The Minimum
Initial Service Package (MISP) was established by
the Inter-Agency Working Group for Reproductive
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Health in Crises (IAWG) as a minimum set of priority
activities and high-impact interventions to be
undertaken in a coordinated manner by trained
staff during the onset of an emergency, with
expanded activities over time.4

Active management of the third stage of labour
(AMTSL) is identified by the World Health Organiz-
ation (WHO) as a critical intervention to prevent
post-partum haemorrhage, one of the leading
causes of maternal mortality.5 Essential newborn
care (ENC) is a set of interventions that should be
provided to all newborns even in an acute phase
of a humanitarian emergency and includes ther-
mal care, infection prevention, feeding support,
monitoring for danger signs, and postnatal care
checks.6 IAWG members have prioritised basic
emergency obstetric and neonatal care (BEmONC),
including AMTSL, and ENC as areas which require
further research on effective programming and
implementation in emergency settings.7 This
paper contributes to these critical issues by exam-
ining the provision of maternal and newborn care
and whether care delivery is improved through a
participatory quality improvement (QI) process at
health facilities serving conflict-affected popu-
lations in North Kivu, Democratic Republic of the
Congo (DRC).

Protracted violence in the DRC
The DRC has experienced protracted conflict for
the past two decades, within its borders and as a
result of neighbouring conflicts. Political insecurity
has further increased the violence and in 2016,
DRC had the highest number of new conflict-
related IDPs globally.8 The United Nations esti-
mates that as of December 2016, there were 3.7
million IDPs in DRC.9,10 Most IDPs in DRC have
been displaced due to violence in the east, which
includes North Kivu Province. North Kivu hosts
23.3% of IDPs in DRC, and approximately 82% of
the 863,000 IDPs in North Kivu province live with
host families.10 Host families often share food,
housing, and farm land with their guests, creating
an additional burden and strain on their resources.

Maternal and neonatal health in DRC
Nationally in DRC, a woman has a 1 in 24 lifetime
risk of dying from maternal causes and over 30
newborn deaths will occur out of 100,000 live
births.11 Outcomes are poor in North Kivu; the
maternal mortality ratio for the first half of 2013
was 790 deaths per 100,000 live births.12 Insecur-
ity, poor health care infrastructure, lack of

BEmONC, and delays in seeking, reaching, and
receiving care are just some of the causes for
such high mortality. The percentage of deliveries
attended by skilled birth attendants in the study
health zones ranges from 42% to 62% of expected
deliveries and the percentage of women complet-
ing four antenatal care visits is under 20% in
some areas.13 Accessing health facilities with
BEmONC capacity can take over two days by foot
for some communities in North Kivu.

Methods
Study design
This paper presents findings on maternal and new-
born care delivery as part of a larger pilot study
that used a longitudinal, quasi-experimental
mixed methods study design to evaluate the
implementation of components of MISP and
BEmONC using a QI approach. The project was a
collaboration between International Medical
Corps (IMC), University Research Co., LLC (URC),
US Centers for Disease Control and Prevention
(CDC), United Nations Population Fund (UNFPA),
and the DRC Ministry of Health, North Kivu Pro-
vince (MoH). IMC has been working in DRC since
1999, supporting over two million people, 80% of
whom are displaced. IMC collaborates closely
with the MoH to support clinics and hospitals in
North and South Kivu by providing medical
supplies, training for health workers and referral
services. The study areas were selected based on
where IMC was providing such support in North
Kivu.

A convenience sample of 12 health facilities,
where IMC had ongoing programmatic activities,
were selected from 3 of 34 health zones of North
Kivu province including 6 in Itebero health zone,
3 in Walikale health zone, and 3 in Kibua health
zone. Of the 12 health facilities, 10 are primary
care health facilities that provide services for
uncomplicated deliveries and 2 are referral health
facilities with emergency obstetric care capacity. All
facilities serve IDP and host populations.

A baseline evaluation conducted over a six-week
period on aspects of maternal and neonatal care
delivery was conducted at all study facilities prior
to any intervention activities, through interviews
with post-partum women and data from matched
partographs. Healthcare staff working in labour
and delivery from the 12 study facilities received
an initial “standard” intervention of clinical care
training in BEmONC and ENC by IMC and the
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MoH, which included training on filling out parto-
graphs. The training was a total of 12 days and con-
sisted of 4 days of theoretical sessions, 4 days of
practical applications on anatomical models, 3
days of practice in health facilities, and 1 day of
general synthesis. In addition, all study facilities
were provided with new equipment and medical
supplies contained in UNFPA’s humanitarian
reproductive health kits.

Study facilities were split into two groups based
on geographical location. The “enhanced” inter-
vention group was assigned to participate in the
QI intervention, which involved training teams in
each facility to test small changes to improve
care. Facilities were matched as much as possible
between groups on the following characteristics
in order to ensure comparability of findings: type
of facility and level of care available (each group
had five primary health facilities with BEmONC
capacity and one referral level health facility
capable of providing EmONC), size of the popu-
lation served, and average number of deliveries
per month.

The QI intervention was implemented for nine
months, after which an endline evaluation was
conducted over a six-week period. The control
group received training on the QI methodology
after endline data collection was completed.

Ethics approval
Ethics review and approval was obtained by the
Ethics Committee of the Université Libre des Pays
des Grands Lacs in Goma, DRC; the CDC Human
Subjects Research Office judged CDC staff were
not engaged in human subjects research as the
technical assistance provided did not involve
human subject interaction or analyses of identifi-
able data. Verbal informed consent was obtained
from all participants prior to data collection.

Enhanced intervention
The Model for Improvement, developed by Univer-
sity Research Company (URC), is a participatory QI
approach that has been successfully applied in a
wide variety of health care settings in low- and
middle-income countries to improve maternal
and child health, care for HIV/AIDS and tuberculo-
sis patients, and for vulnerable children, among
others, at the facility and community level.14–16

An improvement approach has been used success-
fully in a humanitarian setting to improve facility-
and community-based maternal and newborn care
in Afghanistan, in which 3 of the 10 provinces in

the study were experiencing protracted conflict.17

This project saw increases in the correct use of par-
tographs, the proportion of women who knew
maternal and newborn danger signs, and the pro-
portion of facilities who correctly delivered AMSTL
over a number of years during the project. A
strength of this QI methodology is the ownership
of the process by those who know the health sys-
tem best. Health facility staff can best identify
the strengths and weaknesses where they work
and devise actions to improve that system. Our
study provides an opportunity to explore the appli-
cation of the QI approach in an exclusively pro-
tracted conflict setting in another part of the
world.

For the study QI intervention, URC trained
healthcare teams from each enhanced interven-
tion facility in QI. These teams consisted of health
facility staff who were involved in maternal and
neonatal care at multiple levels (for example, facil-
ity gatekeeper, registrar, and midwife). As part of
the participatory process, each team selected
actions they felt could improve some aspect of
maternal and newborn care delivery. The teams
tested one action at a time, collected process
data during the testing period, and then used the
process data to assess whether the action resulted
in care improvement. If deemed successful, actions
were adopted. Unsuccessful actions were discussed
by the team who then either modified or devel-
oped a new action to address the improvement
objectives. Examples of actions tested by the QI
teams include ensuring the availability of equip-
ment and supplies in the delivery room so that
care was delivered in a timely manner even with
one birth attendant. Other actions dealt with rein-
forcing clinical skills covered in the training, or
training staff who had not attended the clinical
training. The teams continued with implementing
and testing actions throughout the intervention
period. IMC and MoH staff, who provide supervi-
sion to health facilities as part of their regular
work, received additional training from URC in
how to support and coach improvement teams.
Coaches visited the facilities every one to two
months to provide guidance and review process
data and progress achieved with the teams. URC
and IMC provided continuous feedback and
guidance.

Study data sources
Analyses were conducted with the following two
sources of data collected during baseline
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(November–December, 2015) and endline (Sep-
tember–November, 2016). Face-to-face patient
exit interviews (PEI) were conducted with women
in the study health facilities who had had a spon-
taneous vaginal delivery without complications
for either the mother or newborn during the two
data collection periods. Interviewers were women
from the communities served by the study health
facilities and trained by the IMC research team
over eight days. Training included pilot testing of
the questionnaire and adjustments to question-
naire items based on the testing. The question-
naire included demographics, pregnancy history,
care delivered to mother and newborn during
labour and delivery, and perceived quality of
care. The questionnaire was translated from
French to Swahili and back-translated before
being piloted. Women were eligible to participate
in the exit interviews if they were at least 18
years of age, had a normal spontaneous vaginal
delivery (without complications for mother or
baby) at one of the study facilities, spoke Swahili,
and had the mental capacity to give informed con-
sent. Complications that excluded women from the
study included: caesarian section, haemorrhage,
transfer to a higher level of care for mother or new-
born, and newborn asphyxia. Women who needed
an episiotomy were not excluded. Completed MoH
partographs (graphical records of maternal and
foetal information during labour, and maternal
and newborn care during delivery and post-par-
tum) were matched to PEIs. The IMC research

team collected the matched partograph infor-
mation following the interviews.

Sample size calculations
The sample size was calculated based on the num-
ber of women needed for the exit interviews to
measure our study indicators via two separate
cross-sectional samples at baseline and endline.
Because prevalence rates are unknown, the
research team assumed the most conservative esti-
mate of 50% prevalence of all study indicators.
Assuming power of 80% and an alpha of 0.05, a
sample size of 97 per group was needed to detect
an absolute difference of 20% for the maternal and
neonatal outcomes between baseline and endline.
Anticipating a non-response rate of 10%, a sample
of 107 women per group per time point for a total
of 214 women at each time point and 428 women
overall was required.

Measures
As maternal and neonatal mortality are rare
events, there was not sufficient statistical power
to identify significant changes in these outcomes.
Therefore, the proxy indicators of AMSTL and ENC
were used to measure changes within and between
groups over time.

For the purpose of this study, AMSTL was
defined as having two elements completed: deliv-
ery of an uterotonic drug (in DRC, the rec-
ommended drug is oxytocin) and uterine
massage after delivery of the placenta (Table 1).

Table 1. Outcome indicators and data sources

Indicator Numerator Denominator Components Data source(s)

Percentage of
deliveries in facilities
with AMTSLa

No. of women in
facilities who receive
oxytocin and uterine
massage after delivery
of placenta

No. of women who
delivered in the
facility in the same
time period

(1) Oxytocin;
(2) uterine massage

PEIs

Percentage of
newborns born in
facilities who receive
essential newborn
care (ENC)b

No. of newborns that
receive three elements
of essential newborn
care

No. of newborns
delivered in the
facility during the
same time period

(1) Clean cord care;
(2) application of
antibiotic to eyes;
(3) weight

Matched
partographs

Note: North Kivu, DRC 2015–2017.
aAMTSL: New WHO Recommendations Help to Focus Implementation. WHO, 2014.
bNewborn Health in Humanitarian Settings Field Guide. UNICEF and Save the Children, New York, 2015.
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These components were assessed by self-report
from the PEIs. Controlled cord traction, often
included as a component of AMTSL, was not
included in this study as the WHO only rec-
ommends controlled cord traction where skilled
birth attendants are present and have received
specialised care, which was not always the case
for the study facilities.

There are multiple actions that are essential to
quality newborn care. For this study, three key
actions were assessed to determine whether
essential newborn care was provided: (1) weighing
of the newborn, (2) application of tetracycline to
the newborn’s eyes, and (3) clean cord care
(Table 1). These actions were selected based on
their inclusion on partographs. Data from PEIs
was not used to measure newborn care, as it
was possible the care occurred out of sight of
the mother.

The following sociodemographic measures were
included in the analyses as categorical variables:
age (18–24, 25–34, 35+), marital status (single/
non-cohabitating, married/cohabitating), parity
(primiparous, multiparous), and schooling (none,
primary, secondary, or higher).

Analyses
All analyses were performed using SAS version 9.3.
Descriptive statistics summarised demographic
and clinical characteristics between baseline and
endline and between both groups. Chi-square
and t-tests were used to assess for statistical signifi-
cance. T-tests were conducted within each group
for the AMTSL and ENC outcomes to determine
whether there was a significant change over
time. Furthermore, differences between groups at
baseline were also assessed via t-tests to determine
if the groups were starting out with varying levels
of care.

In order to assess the impact of the QI interven-
tion on AMTSL outcomes, generalised estimating
equations (GEE) were used considering time (base-
line to endline), group (whether or not the site
received the QI), and an interaction between
time and group to assess the difference-in-differ-
ences – rate of change – across the two groups.
Each model accounted for repeated within-clinic
measurements using a conservative exchangeable
correlation matrix. Two different models were cre-
ated: one looking at just the influence of the QI
intervention over time, and a second controlling
for demographic factors, including age group, edu-
cational status, marital status, and parity.

Multicollinearity between demographics was
assessed via correlations and variance inflation fac-
tors (VIFs).

The GEE model to assess ENC rate of change was
modified due to the enhanced intervention group
reaching 100% care delivery at endline. To account
for the zero cell count, and therefore no variability,
the Haldane correction of 0.5 was added to each
cell using aggregated data for time, group, and
rate of change only.18

Results
Baseline data collection was conducted between 6
November and 22 December 2015 and endline
data collection occurred from 22 September to
10 November 2016. Endline data collection was
moved up by one month in order to avoid antici-
pated violence surrounding national elections
scheduled for late November 2016, and thus shor-
tened the intervention period slightly.

Health facility characteristics
Information on the facilities and staff was collected
at baseline. Facilities reported having between two
and six providers that were able to oversee deliv-
eries (mean = 3.5). Providers were trained birth
attendants, nurses, and nurse midwives. Twenty-
three health providers that worked in the mater-
nity wards were interviewed (2 from each of 11
facilities and 1 from the remaining facility) on
their maternal and newborn training and knowl-
edge of danger signs for pregnant women and
newborns.

Twelve of the 23 providers (52.1%) had received
training on normal deliveries (without compli-
cations), while 10 (43.4%) had received training
on delivery complications. All of the trainings
had taken place since 2010 and most were pro-
vided by IMC. Only six providers (26.0%) responded
that they had received training on AMSTL.

Eight providers (34.7%) received training in
essential newborn care in the previous five
years and the majority were provided by IMC.
Seven of the eight providers who had received
essential newborn care training also reported
having received training on newborn compli-
cations and one additional provider had not
been trained on essential newborn care but had
received training on newborn complications. Eigh-
teen providers (78.2%) responded that they knew
the 9 danger signs for pregnant women but only
11 (47.8%) providers were able to name 4 of
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them. Sixteen providers (69.5%) responded that
they knew the danger signs for newborns, but
only nine (39.1%) were able to correctly name
four danger signs.

During the baseline data collection period, 257
interviews were completed, 142 in the enhanced
intervention group, and 115 in the control group,
among women who had vaginal births without
complications. There were no refusals, and 200
(78%) interviews were matched to a completed par-
tograph. During the endline data collection period,
224 interviews were completed, 133 in the

enhanced intervention group, and 91 in the con-
trol group, and 194 (87%) partographs were
matched to interviewed women.

The PEI contained questions about displace-
ment status and use of health facilities for deliv-
eries (Table 2). Among interviewed women who
had matched partographs, 12.0% at baseline and
43.3% at endline were self-identified as displaced.
Of those, 62.5% and 46.4% had been displaced
for two years or less at baseline and endline,
respectively. Approximately 80% of women arrived
at the health facility by foot and 86% stated that

Table 2. Displacement and delivery characteristics of PEI respondents with matched par-
tographs, by time point

Baseline
(N = 200)

Endline
(N= 194)

n (%) n (%)

Displaced status

Not displaced

Displaced

Missing

173 (86.50)

24 (12.00)

3 (1.50)

110 (56.70)

84 (43.33)

0 (0.00)

Length of displacement

Displaced, 2 years or less

Displaced, more than 2 years

Missing/do not know

N= 24

15 (62.50)

6 (25.00)

3 (12.50)

N= 84

39 (46.43)

41 (48.81)

4 (4.76)

Mode of transport to health facility for current delivery

By foot

By motorcycle

Other

Missing

157 (78.50)

41 (20.50)

2 (1.00)

0 (0.00)

159 (81.96)

31 (15.98)

3 (1.55)

1 (0.55)

Location preference for current delivery

Current health facility

Other location

Do not know

173 (86.50)

25 (12.50)

2 (1.00)

168 (86.60)

26 (13.40)

0 (0.00)

Location of most recent prior delivery

This facility

Another facility

Home

Other

Missing

N = 170

92 (54.12)

47 (27.65)

12 (7.06)

16 (9.41)

3 (1.76)

N = 171

82 (47.95)

63 (36.84)

12 (7.02)

10 (5.85)

4 (2.34)

Note: North Kivu, DRC 2015–2017.
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they wanted to deliver at that health centre, for
both time periods. Among women who had a
prior pregnancy, 54.1% at baseline and 48.0% at
endline had delivered at the same health facility
for the most recent delivery. About 7% of women
had delivered a prior pregnancy at home for
both time periods (Table 2).

Sociodemographic characteristics
Sociodemographic characteristics of PEI partici-
pants by time point are shown in Table 3. In
total, 394 women, 18 years or older, who had
recently delivered at one of the study health
facilities and had matched partographs, partici-
pated in this study; 200 at baseline and 194 at
endline. There were no significant differences in
sociodemographic characteristics between base-
line and endline participants, except for mean
age, which was slightly higher at 26.8 years com-
pared with a baseline mean age of 25.3 years
(p = .02).

Rate of change in AMTSL and ENC between
groups
Figure 1 shows the change over time for AMTSL
and ENC for the enhanced intervention group
and control group. Both groups improved sig-
nificantly between baseline and endline
measures for AMTSL (p < .001 for both groups),
and for ENC (p < .001 enhanced intervention
group, p = .006 control group). Notably, the per-
centage of ENC completion was significantly
higher at baseline for the enhanced intervention
group (p < .001), but there was no significant
difference between groups at baseline for
AMTSL outcomes. In the enhanced intervention

Table 3. Sociodemographic character-
istics by time point

Baseline
(n= 200)

Endline
(n= 194)

p-
Value

n (%) or
μ(σ)

n (%) or
μ (σ)

Mean agea 25.33 (5.77) 26.8 (6.39) 0.02

Age groupa

18–24
25–34
35+

94 (47.47)
86 (43.43)
18 (9.10)

76 (39.79)
84 (43.98)
31 (16.23)

0.07

Parity
Primiparous
Multiparous

30 (15.00)
170 (85.00)

23 (11.86)
171 (88.14)

0.36

Mean number
of previous
birthsc

4.8 (2.40) 5.3 (2.45) 0.12

School level
None
Primary
Secondary
or greater

45 (22.50)
79 (39.50)
76 (38.00)

32 (16.49)
92 (47.42)
70 (36.08)

0.19

Marital statusb

Married
Single, not
cohabiting

182 (91.00)
18 (9.00)

172 (89.12)
21 (10.89)

0.53

Notes: North Kivu, DRC 2015–2017. Bolded values
indicate significance at p< .05 level.

aMissing two observations with unknown or illogical
ages at baseline and three at endline.

bMissing one observation at endline.
cOnly assessed for multiparous women.

Figure 1. Change within groups between baseline and endline for AMTSL and ENC. North
Kivu, DRC 2015–2017
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group at endline, all newborns had received the
three components of ENC.

In the multivariable model (Table 4), the
enhanced intervention group had a significantly
greater rate of change than the control group for
AMTSL (aOR 3.47, 95%CI: 1.17–10.23), controlling
for age group, marital status, parity, and schooling.

In the modified GEE model for ENC, the
enhanced intervention group had a greater rate of
change than the control group (OR: 49.62, 95% CI:
2.79–888.28). Furthermore, both time (OR: 2.44,
95% CI: 1.28–4.66) and group (OR: 5.02, 95% CI:
2.72–9.28) were significant, indicating that

completion was higher both at endline overall
and among theQI-enhanced group overall (Table 5).

Discussion
We report improvements in maternal and newborn
care delivery in a protracted conflict setting follow-
ing an enhanced intervention of a QI process after
clinical training and provision of supplies. These
improvements enhance global health security by
facilitating collaborative efforts to achieve core
capacities required by global health security frame-
works and the WHO. As expected, both groups
improved between baseline and endline on the
delivery of maternal and newborn care following
clinical training and the provision ofmedical equip-
ment and supplies. Although the enhanced inter-
vention group did not show significantly higher
levels of AMSTL completion than the control
group, they did improve at a greater rate. Both
groups had fairly high completion rates for AMSTL
at endline with 85% for the enhanced intervention
group and 78% for the control group. The enhanced
intervention group also showed a greater rate of
change over time for ENC and achieved 100% ENC
coverage at endline, which was significantly higher
than the control group at 47%. The difference in
outcome measures may be due to the relatively
new emphasis on ENC and thus the QI was able to
have a greater impact. Our findings indicate that
the QI process did have an added effect on the pro-
vision of maternal and neonatal care beyond what
was due to the clinical training.

We believe that the QI process was able to facili-
tate improved care through changes that addressed
improvements in the logistics of work, such as
ensuring that a daily supply of oxytocin was
taken from the refrigerator and put in the delivery
room in a cooler so that it was accessible to the soli-
tary provider and able to be delivered in a timely
manner. Another action was to pair matrons who
had low literacy with partners who could assist
with filling in the partograph. Other actions
reinforced the clinical training, such as creating
visual aides to put on the facility walls and conduct-
ing learning sessions with staff who did not attend
the training or those who needed more applied
experience to improve. Finally, some actions did
not directly apply to the outcomes measures, they
addressed other aspects of quality care, such as
improving privacy for women during labour.

It is also important to note that while the QI pro-
cess implemented through this study focused on

Table 4. GEE outcomes for rate of change
of AMTSL, controlling for sociodemo-
graphic variables

AMTSL (n= 376)

aOR (95% CI)

Time
Group

Rate of
change
Age
group
Marital
status

Parity

School
level

Endline vs. baseline
QI intervention vs.
no QI intervention

25–34 vs. 18–24
35+ vs. 18–24
Single not
cohabiting vs.
married or
cohabiting
Primiparous vs.
multiparous
Primary vs. none
Secondary or more
vs. none

3.04 (1.73–5.34)
0.57 (0.21–1.53)

3.47 (1.17–10.23)

0.98 (0.66–1.46)
1.29 (0.61–2.69)
1.46 (0.62–3.45)

0.73 (0.39–1.35)

1.10 (0.60–2.02)
1.29 (0.62–2.67)

Notes: North Kivu, DRC 2015–2017. Bolded values
indicate significance at the p< .05 level.

Table 5. GEE model for rate of change
between baseline and endline for ENC

OR (95% CI)

Endline vs. baseline
Intervention vs. control
Rate of change

2.44 (1.28–4.66)
5.02 (2.72–9.28)
49.62 (2.79–888.28)

Note: Bolded values indicate significance at the p
< .05 level.
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maternal and neonatal care, there were other
additional benefits from the participatory method.
Many of these results were not measured by the
QI process or this study, but qualitative feedback
from the staff and QI coaching team indicate that
the impact of the intervention spread beyond the
outcomes measured in this paper. For example,
health facility staff were empowered to not only
identify problems in their facilities, but also to
identify solutions and create change in themselves.
These skills remain with the staff who can continue
to use them beyond the scope of the project for
additional improvements within their health facili-
ties. They were trained on the importance of collect-
ing and using data to inform and improve their
work. Existing supervisory relationships were
strengthened through this process and the skills
gained by the supervisors could be utilised with
other facility staff outside of labour and delivery.

As this is one of the first times that the QI
method has been implemented in a protracted
conflict setting, this study also demonstrated that
the enhanced intervention can be successfully
implemented in this context. Certain aspects of
the QI process, such as the scheduling of regular
supervision visits due to access and security issues,
and incorporating and training new teammembers
as staff changed, did have to be adapted or made
more flexible due to the constraints of the setting.
Building on existing supervisory systems, maintain-
ing flexibility with scheduling, and planning for the
need to incorporate new team members over time
due to staff turnover will be essential to the success
of QI implementation in other protracted conflict
settings. Although the QI process was able to facili-
tate gains in improved delivery and quality of care
beyond the gains seen through clinical training,
further research is needed to investigate the level
of improvement seen without clinical training,
and the feasibility of applying QI in more acute set-
tings where staff turnover and supervision may be
even more greatly impacted.

Limitations
There are several limitations to this study which
should be noted. This was a convenience sample
of health facilities receiving programmatic support
by IMC and therefore not representative of other
health facilities in DRC. Our study indicators were
measured using face-to-face interviews and data
recorded on partographs. Each source has poten-
tial biases which may have resulted in under- or

over-reporting of items. While we did not use
health staff to interview women, because the inter-
views took place in the health facilities, women
may still have been reluctant to report on negative
treatment or a lack of treatment. Women’s ability
to recall receipt of the AMTSL components may
have resulted in estimates that were higher or
lower than actual receipt of care. ENC components
recorded on the partographs may have been over-
reported if staff recorded care that was not deliv-
ered, or staff may have forgotten to check off
items in the course of delivering care. Additionally,
the QI process did include improvement aims
related to data quality and record keeping, two
areas identified during the baseline data collection
period as particularly poor. As the components of
the ENC variable were extracted from partographs
completed by health facility staff, some of the
improvement in ENC delivery could have been
due to improved record keeping. Two of the big-
gest challenges in adapting the QI method to this
protracted conflict context were: limited access to
health facilities because of remote locations and
security issues, and limited communication
between project staff, health facilities, and study
participants. As a result of these challenges, super-
vision was not as frequent as might have taken
place in a non-humanitarian setting. Finally,
because the enhanced intervention group reported
delivery of ENC components for 100% of the end-
line sample, we had to run a simplified GEE
model without controlling for sociodemographic
variables, resulting in very wide confidence
intervals.

Conclusions
This is one of the first times that this QI method-
ology has been used in a protracted conflict set-
ting. Both the enhanced intervention group and
the control group showed improvements over
time following clinical training on BEmONC,
ENC, and partograph use. This underscores the
importance of the clinical care training provided
to facility labour and delivery staff prior to the
start of the enhanced intervention. However, as
was demonstrated in this paper, the enhanced
intervention group demonstrated a significantly
greater rate of change in the delivery of AMTSL
and ENC beyond the improvements from the clini-
cal training and was able to achieve significantly
higher rates of completion of ENC. In humanitar-
ian conflict settings, where resources and external
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support are particularly scarce, use of a participa-
tory QI method where health facility staff take
ownership of the improvement process may pro-
vide greater gains in the delivery of quality health
care.
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Résumé
Il est difficile de prodiguer des services de santé de
qualité dans les situations de crise humanitaire, en
raison du déplacement des populations, dumanque
de supervision et de personnel qualifié, et de la
désintégration des chaînes d’approvisionnement.
Cette étude s’est demandé s’il était possible d’utiliser
une intervention participative d’amélioration de la
qualité (AQ) dans un contexte de conflit prolongé,
afin d’améliorer les soinsmaternels et infantiles pro-
digués en institution. Un modèle de conception
longitudinale quasi-expérimentale a été employé
pour examiner la prestation des éléments des soins
maternels et infantiles dans 12 centres de santé à
l’est de la République démocratique du Congo. Les
centres participant à l’étude ont été divisés en
deux groupes qui ont tous reçu une intervention
initiale « standard » de formation clinique. Le groupe
d’intervention « avancée » a alors appliqué une
méthodologie d’AQ faisant appel à des équipes
d’AQ dans chaque centre, soutenues par des tuteurs,
qui testaient de petits changements pour améliorer
les soins. Cet article présente les résultats sur deux
des volets de l’étude : la gestion active de la troisième
période de l’accouchement (GATPA) et les soins
essentiels au nouveau-né (SEN). Nous avons mesuré
la GATPA et les SEN par des entretiens de sortie avec
les femmes ayant accouché et nous avons apparié les
partogrammes initiaux et finaux sur une période de
neuf mois. Au moyen de modèles fondées sur les
équations d’estimation généralisées, le groupe d’in-
tervention avancée a montré un taux plus élevé de
changement que le groupe témoin pour la GATPA
(RC 3,47, 95% IC : 1,17-10,23) et les SEN (RC :
49,62, 95% IC : 2,79-888.28), et il est parvenu à ach-
ever 100% des SEN à la fin de la période. C’est l’une
des premières études où cette méthodologie d’AQ a
été utilisée dans une situation de conflit prolongé.
Une méthode où le personnel de santé s’approprie
l’amélioration des soins est encore plus précieuse
dans un contexte humanitaire où le soutien et les
ressources externes sont rares.

Resumen
La prestación de servicios de salud de calidad en
entornos humanitarios es un reto debido al despla-
zamiento de la población, falta de personal califi-
cado y vigilancia de supervisión, e interrupción
de las cadenas de suministro. Este estudio exploró
si se podría utilizar una intervención participativa
para el mejoramiento de la calidad (MC) en un
entorno de conflicto prolongado, con el fin de
mejorar la atención materna y neonatal en uni-
dades de salud. Se utilizó un diseño longitudinal
cuasiexperimental para examinar la entrega de
los componentes de la atención materna y neo-
natal en 12 unidades de salud, en el este de la
República Democrática del Congo. Las unidades
de salud incluidas en el estudio fueron divididas
en dos grupos, ambos grupos recibieron una inter-
vención inicial “estándar” de capacitación clínica.
El grupo de intervención “mejorada” aplicó la
metodología MC, que consistió en equipos de MC
en cada unidad de salud, apoyados por tutores,
probando cambios pequeños para mejorar la aten-
ción. Este artículo presenta los hallazgos sobre dos
de los resultados del estudio: entrega del manejo
activo de la tercera etapa del parto (MATEP) y aten-
ción esencial al recién nacido (AERN). Medimos
MATEP y AERN por medio de entrevistas de salida
con mujeres posparto y comparamos los partogra-
mas de la línea base con los de la línea final en un
plazo de 9 meses. Utilizando modelos de estima-
ción de ecuación generalizada, el grupo de inter-
vención mejorada mostró mayor tasa de
variación que el grupo de control para MATEP
(OR 3.47, 95% CI: 1.17-10.23) y AERN (OR: 49.62,
95% CI: 2.79-888.28), y logró el 100% de conclusión
de AERN en la línea final. Éste es uno de los pri-
meros estudios en utilizar esta metodología MC
en un entorno de conflicto prolongado. Un método
donde el personal de salud asume la responsabil-
idad de mejorar la atención, es aun más valioso
en un contexto humanitario donde los recursos
externos y el apoyo son escasos.
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