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Abstract 

Background  Maternal mortality (MM) remains a real scourge that hits hardest in the poorest regions of the world, 
particularly those affected by conflict. However, despite this worrying reality, few studies have been conducted 
about MM ratio in the Democratic Republic of Congo (DRC). The study aimed to describe the trends as well as the epi-
demiological profile and causes of reported institutional maternal deaths between 2013 and 2022 in Eastern DRC.

Methods  A retrospective descriptive study was conducted between March 2023 and August 2023 in eight Health 
Zones (HZ), five in South Kivu Province (Mwana, Minova, Miti-Murhesa, Kamituga and Idjwi) and three in North Kivu 
Province (Kirotshe, Karisimbi and Kayna) in the eastern region of the DRC. Our study covers 242 health facilities: 168 
health centers (HC), 16 referral health centers (RHCs),50 referral hospitals (RH) and 8 general referral hospitals (GRHs). 
Data from registers and medical records of maternal deaths recorded in these zones from 2013–2022 were extracted 
along with information on the number of deliveries and live births. Sociodemographic, clinical parameters, blood 
and ultrasound tests and suspected causes of death between provinces were assessed.

Results  In total, we obtained 177 files on deceased women. Of these, 143 (80.8%) were retained for the present 
study, including 75 in the 3 HZs of North Kivu and 68 in the 5 HZs of South Kivu. From 2013 to 2022, study sites 
experienced two significant drops in maternal mortality ratio (MMR) (in 2015 and 2018), and a spike in 2016–2017. 
Nonetheless, the combined MMR (across study sites) started and ended the 10-year study period at approximately 
the same level (53 and 57 deaths per 100,000 live births in 2013 and 2022 respectively). Overall, 62,6% of the deaths 
were reported from secondary hospital. Most deaths were of married women in their thirties (93.5%). Almost half 
(47.8%) had not completed four antenatal consultations. The main direct causes of death were, in decreasing order 
of frequency: post-partum haemorrhage (55.2%), uterine rupture (14.0), hypertensive disorders (8.4%), abortion (7.7%) 
puerperal infections (2.8%) and placental abruption (0.7%). When comparing among provinces, reported abortion-
related maternal mortality (14.1% vs 0%) was more frequent in North Kivu than in South Kivu.

Conclusion  This study imperatively highlights the need for targeted interventions to reduce maternal mortality. By 
emphasizing the crucial importance of antenatal consultations, intrapartum/immediate post-partum care and quality 
of care, significant progress can be made in guaranteeing maternal health and reducing many avoidable deaths.

Keywords  Maternal mortality, Institutional death review, Humanitarian Crisis, Democratic Republic of Congo

*Correspondence:
Pacifique Mwene‑Batu
lyabpacifique@yahoo.fr
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-19804-z&domain=pdf


Page 2 of 11Mwene‑Batu et al. BMC Public Health         (2024) 24:2280 

Background
The Democratic Republic of Congo (DRC) is among 
the countries with the highest maternal mortality ratio 
(MMR) in the world. Over the past two decades, mater-
nal mortality figures have fluctuated considerably. 
Between 2010 and 2015, the MMR continues to fluctuate 
without ever falling below the sustainable development 
targets. The MMR for 2020 was estimated at 547 with an 
uncertainty interval of 377 to 907, and the estimates for 
the years 2000, 2005, 2010, and 2015 all fall within this 
interval. The report indicates that the average annual rate 
of reduction is only 1.2% between 2000 and 2020 [1, 2].

After almost two decades of civil war, the DRC remains 
a complex humanitarian emergency, with devastated 
health infrastructures and a disrupted civil society [3]. 
The effects of the conflict on women’s health and well-
being are profound; the DRC is said to be one of the 
worst conflict zones for women and children in the world 
[4, 5]. The destruction of health infrastructure during the 
war has led to insufficient capacity to meet the health 
needs of the population and has resulted in poor health 
among refugees and internally displaced persons (IDPs) 
and avoidable deaths [3]. In addition, the DRC faces the 
challenge of low public funding for the health sector [6–
8]. The North and South Kivu provinces in Eastern DRC 
have been prey to armed conflict for some twenty years. 
The region has been transformed into a zone of anarchy 
where civilians are pillaged, raped and killed by identified 
or informal armed groups. These two provinces are fac-
ing clashes between the Congolese army and elements 
of various armed groups. This has led to displacement 
of thousands of people and deterioration of the health 
care system, making it difficult for mothers and children 
to access health services. Furthermore, in these crisis-
affected contexts, a large number of births and maternal 
death (MD) are not even documented. Overall, North 
Kivu has experienced a higher intensity of conflict than 
South Kivu [9–11].

In the light of the above, it is necessary to provide 
robust and reliable results that will inform subsequent 
efforts and strategies to develop or strengthen the Mater-
nal, Perinatal Death Surveillance and Response (MPDSR) 
system in a crisis context, and particularly in the eastern 
region of the DRC affected by armed conflict and massive 
population displacement. Given persistently high MMR 
figure, it is imperative to assess its trend over the last dec-
ade in this region. However, despite this worrying reality, 
few studies have been carried out on this subject in the 
region to assess recent & current MMR and identify the 
main causes of death [12, 13]. The aim of this work was to 
describe the epidemiological profile and causes of insti-
tutional maternal deaths documented in health system 

records over the last ten years (2013–2022) in the North 
and South Kivu provinces in Eastern DRC.

Methods
Location and study design
Our study was carried out in the provinces of North 
and South Kivu in the east of the DRC. Study locations 
included all health facilities (general referral hospitals 
(GRH), referral hospitals (RH) referral health centers 
(RHC) and Health centers (HC) in three health zones 
(HZs) in the province of North Kivu (ZS of Kirotshe, Kari-
simbi and Kayna) and five in the province of South Kivu 
(Mwana, Minova, Miti-Murhesa, Kamituga and Idjwi). 
Study sites were chosen because of their geographi-
cal accessibility and relative stability compared to other 
areas heavily affected by armed conflict in the same prov-
inces, as well as the fact that they were the areas where 
the “Direction du Développement et de la Coopération 
(DDC)”, the Swiss agency for development and interna-
tional cooperation, our partner, provided funding for the 
study. A HZ is an administrative entity that represents the 
operational unit for planning and implementing health 
services in the DRC. It operates as a tiered system consist-
ing of a network of health facilities, supervised by the Cen-
tral Health Zone Office (CHZO), with increasing service 
capacity along a chain of referral. Health centers (HC) are 
first-line facilities dedicated to primary health care tasks 
grouped under the term minimum package of activities 
(curative, preventive, promotional and support activities) 
that are delegated to a team of multi-purpose nurses. This 
includes family planning, antenatal- and postnatal care, 
obstetric care (for normal deliveries), newborn care, child 
vaccination, integrated management of childhood illness, 
and treatment of severe acute malnutrition.In addition 
to this type of health facility, there are Health Posts and 
Dispensaries that offer a range of activities more or less 
similar to those of HC.All these health facilities refer cases 
that are beyond their means and competencies to a RHC 
or the RH (Secondary hospitals). These two last types 
of health facilities offer a larger broad of health activi-
ties, grouped under the term Complementary Package of 
Activities that covers internal medicine, hospitalization, 
surgical and reference services, in addition to technical 
support to health centres through integrated supervi-
sion.Thus, with regard to maternal and neonatal care, the 
HC, dispensaries and health posts offer Basic Emergency 
Obstetric and Newborn Care (BEmONC), while the RHC, 
RH, and GRH are intended to offer Comprehensive Emer-
gency Obstetric and Newborn Care (CEmONCOur study 
covers 8 HZ with 242 health facilities: 168 health centres, 
50 referral hospitals, 16 RHCs and 8 GRHs.
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Type of study and Sampling
This was a retrospective record review of maternal 
deaths documented in health system records over 
the last ten years (2013–2022). Patient records and 
health facility registers were reviewed along with avail-
able maternal death audit reports. Data extracted on all 
reported maternal deaths that occurred from January 1, 
2013 to December 31, 2022 were included in the analy-
sis. Maternal deaths audits, available on the day of the 
survey in the CHZO and health facilities, were carried 
out to assess the epidemiological profile and causes of 
MM over the last ten years. Older registers and charts 
were obtained from central offices and more recent from 
facilities.

Data collection and outcomes
Data collection took place between March 2023 and 
August 2023. Four teams of three people carried out the 
data collection in the selected health zones. Data col-
lection was facilitated using a standardized and piloted 
data extraction template (Facility Based Maternal Death 
Review form used in Eastern DRC). All medical records 
available on the day of the survey in the health facili-
ties (gynaeco-obstetrics department) and in the CHZOs 
were extracted from registers and available patient files/
audits. In each medical record of the deceased subjects, 
sociodemographic (age, level of education, and marital 
status) and clinical data (antenatal care (ANC) visits, 
maternal weight, obstetric history of the mother, reason 
of delivery admission, length of hospitalization, method 
of delivery, blood (complete blood count, serological test 
and blood typing) and ultra sound testing and cause of 
death were included in the present study. Files that did 
not contain data on key variables, such as age, prenatal 
visits, obstetric formula, mode of delivery, and causes 
of death, were excluded. Maternal deaths were classi-
fied into two categories based on the causes reported 
in the records by a qualified physician who was part of 
the data collection team: (i) Deaths due to direct causes: 
these were deaths resulting from obstetric complica-
tions (pregnancy, labour and the post-natal period) as 
well as interventions, omissions, incorrect treatment or 
a chain of events resulting from one of the above factors 
and (ii) Deaths due to indirect causes: these were deaths 
resulting from a pre-existing illness or a condition that 
appeared during pregnancy but was not due to direct 
obstetric causes but was aggravated by the physiological 
effects of pregnancy. The MMR was calculated by divid-
ing recorded maternal deaths by the total recorded live 
births over the same period in the HZ, then multiplying 
by 100,000.

Statistics analysis
Data were extracted using Kobotoolbox software and 
analyzed using Stata 16 software. For each record 
obtained, a de-identified ID was created in the database 
so as not to refer to the deceased patient or the health 
facility that reported the death, in order to respect 
anonymity. Categorical variables were summarized 
as count and proportion, and continuous variables as 
mean with standard deviation or median (min–max), 
according to the distribution.

Results
In total, we obtained 177 files on deaths of women of 
reproductive age. Of these, 143 (80.8%) were retained 
for the present study, including 75 in the 3 HZs of 
North Kivu and 68 in the 5 HZs of South Kivu. Among 
the 34 excluded deaths (19.2%), 27 had insufficient 
information documented at the facilities and 7 were a 
result of sudden deaths occurred and we were unable 
to determine the cause of death to assess if it was a 
maternal death. In terms of live births (LB) from 2013 
to 2022, 253,289 LB were registered. Of these, 145,436 
were recorded in South Kivu and 107,853 in North 
Kivu.

Trends in institutional maternal mortality ratio (2013–
2022)
From 2013 to 2022, the study sites experienced two sig-
nificant drops in MMR (in 2015 and 2018), and a spike 
in 2016–2017. Nonetheless, the combined MMR (across 
study sites) started and ended the 10-year study period 
at approximately the same level (53 and 57 maternal 
deaths per 100,000 live births in 2013 and 2022, respec-
tively- see Fig.  1). MMR estimates disaggregated by 
province show similar trends for both North and South 
Kivu. However, the MMR in North Kivu sites plateaued 
between 2017 and 2019 at approximately 25 maternal 
deaths per 100, 000 live births (Fig. 1).

Table  1 summarizes the trends in MMR from 2013 
to 2022 in the target HZ. These can be grouped into 
three distinct patterns: (i) Fluctuating Trends: Some 
HZs, like Mwana and Kamituga, displayed sawtooth 
patterns, with peaks and troughs over the decade, indi-
cating variable MMR. (ii) Stable to Increasing Trends: 
Idjwi HZ showed a rising curve that peaked and then 
steadily declined, whereas Miti-Murhesa and Kirot-
she HZs had low or increasing trends respectively (iii) 
high peaks with subsequent declines: Minova and Kari-
simbi HZs experienced M-shaped or high peak trends 
followed by significant reductions. Some health zones 
have worrying MMRs, notably Kamituga (with 267 per 
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100.000 LB in 2014 and finishing with 199 per 100.000 
live births in 2022), Minova (161 per 100.000 LB in 
2021) and Karisimbi (513 per 100.000 LB in 2020, 138 
per 100.000 LB in 2021).

Socio‑demographic characteristics and obstetric/medical 
history of deceased patients
Table 2 summarizes the location and socio-demographic 
characteristics of the identified maternal deaths. More 
than half of maternal deaths reviewed were reported in 
secondary hospitals (hospitals and referral health cen-
tres). Almost 15% of MD occurred in non-integrated 
facilities (private hospital). The situation of MD occur-
ring in non-integrated facilities is more marked in South 
Kivu than in North Kivu.

The average patient age was 30  years at death. Nearly 
half of patients had no secondary education. Finally, most 
patients (over 90%) were married, although the propor-
tion of single women tended to be higher in North Kivu 

than in South Kivu. The average weight was 60 kg. Most 
of the patients were large multiparous women with a 
median parity of 5. However, deceased women had a 
median birth spacing of 24  months. Nearly half (48%) 
of patients had not undergone 4 ANC. The majority of 
patients accessed facility care by foot.

Overall, half the patients came directly from home 
at the time of their admission. However, almost 45% 
of cases were transferred from nearby health facilities. 
Finally, of the whole women who died, almost a third 
had already had at least one abortion in their lives. 
However, the proportion of abortions in these women’s 
histories was almost twice as high in North Kivu as in 
South Kivu.

Clinical characteristics
The clinical characteristics of the patients are shown in 
Table 3. On delivery admission, 55.5%, 38.2% and 17.3% 
of patients presented with lumbopelvic pain, heavy 

Fig. 1  Institutional maternal mortality trends, disaggregated by province (2013- 2022)

Table 1  Institutional maternal mortality ratio trends (2013- 2022) by Health Zones

NDA No Data available

Institutional maternal mortality ratio (per 100.000 LB)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Mwana NDA 55 0 52 22 26 81 47 0 22

Miti-Murhesa 0 0 28 29.67 0 0 0 23.29 14.4 47.76

Minova 0 0 109 152 108 0 82 141 161 0

kirotshe NDA NDA NDA NDA NDA NDA NDA NDA 38.87 44.13

Karisimbi 0 68 NDA 349 112 121 82 513 138 88

Kamituga 138 267 53 66 320 0 214 0 0 199

Idjwi 48 20 62 66 68 48 173 117 89 46

Kayna 156 170 0 89 63 77 0 23 21 54
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bleeding (metrorrhagia) and loss of consciousness, 
respectively. The majority of patients (71.3%) had been in 
hospital for less than 24 h before succumbing. Fifty-eight 

percent of deaths reviewed occurred post-partum period, 
22.4% in intrapartum period, and 19.6% antepartum. 
Nearly half of the identified deaths were during or after 

Table 2  Socio-demographic characteristics and obstetric/medical history of deceased patients

ANC Antenatal Care, RHC Reference Health Centre, NGO Non-Governmental Organization
a N = 133. bN = 120

Total (n = 143) Province

North-Kivu (n = 75) South-Kivu (n = 68)

% or Median (min–max) % or Median (min–max) % or Median (min–max)

Facility Characteristics
  Type of facility where died
    Health center 19.4 33.8 4.4

    Referral hospitals and RHC 62.6 50.7 75.0

    General Reference Hospital 4.3 5.6 2.9

    Non-integrated facilities 13.7 9.9 17.7

  Managing Authority
    Government 45.2 59.7 30.9

    NGO/Non-profit association 8.9 3.0 14.7

    Religious 45.9 37.3 54.4

Characteristics of Deceased
  Age of deceased 29.9 ±6.9 29.4 ± 6.8 30.5±6.8

  Education level
    None 22.2 8.3 33.3

    Primary 25.9 8.3 40.0

    Secondary 37.1 58.4 20.0

    University 14.8 25.0 6.7

  Marital Status
    Single 7.0 10.7 2.9

    Married 93.0 89.3 97.1

  Means of transport to facility
    Motorbike 12.2 14.7 6.7

    Vehicle 18.4 23.5 6.7

    By foot 69.4 61.8 86.7

  Provenance
    Coming frome home 52.9 48.1 58.0

    Maternity Waiting Home 2.0 0.0 4.0

    Referred from another facility 45.1 51.9 38.0

Weight (kg) 60.4 ± 7.5 61.2 ± 7.6 58± 5.8

4 + ANC visits
  No 47.8 49.2 46.2

Obstetric History
  Graviditya 6 (1;14) 5 (1;14) 7 (1;14)

  Paritya 5 (0;14) 4 (0;12) 7 (0;14)

Abortionb

  No abortion 70.0 60.3 80.7

  1–2 abortion(s) 26.7 36.5 15.8

  3–4 abortions 3.3 3.2 3.5

  Number of living children 4 (0;12) 3 (0;12) 4 (0;9)

  Number of deceased children 0 (0;4) 0 (0;3) 0 (0;4)

  Birth Spacing (months) 24 (0;108) 20 (0;96) 36 (0;108)
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caesarean sections (C-sections). Finally, 40% of C-section 
was indicated because of scarring of the uterus.

Blood and ultrasound tests
A small proportion of pregnant women had abdomi-
nal ultrasounds (16,5%) and/or blood tests, including 
haemograms (35,2%) and serological test (HIV, hepati-
tis B and C) (19,8%). On the other hand, blood typing 
was carried out in most cases (61.5%). As for compar-
ing between provinces, a large proportion of women 

in South Kivu had access to serological tests, haemo-
grams and blood typing (Table 3).

Declared causes of death
The causes of death are summarized in Table  4. The 
main direct causes of death were, in decreasing order of 
frequency: post-partum haemorrhage (55.2%), uterine 
rupture (14.0), hypertensive disorders (8.4%), abortions 
(7.7%) puerperal infections (2.8%) and placental abrup-
tion (0.7%). In addition, indirect causes, in particular 

Table 3  Clinical characteristics, blood and ultrasound tests

HIV Human Immunodeficiency Virus

Total (n = 143) Province

North-Kivu(n = 75) South-
Kivu 
(n = 68)

% % %

Symptoms on delivery admission
  Lumbopelvic pain 55.5 54.5 56.4

  Abdominal pain 10.9 18.2 3.6

  Headache 13.6 18.2 9.1

  Blurred vision 1.8 3.6 0.0

  Heavy bleeding (metrorrhagia) 38.2 38.2 38.2

  Loss of consciousness 17.3 21.8 12.7

  Fever/hypothermia 10.9 14.6 7.3

Length of hospitalisation
   < 24H 71.3 63.2 80.3

   >  = 24H 28.7 36.8 19.7

Timing of deaths
  Antepartum 19.6 22.7 16.2

  Intrapartum 22.4 24.0 20.6

  Postpartum 58.0 53.3 63.2

Mode of delivery
  Vaginal 37.8 42.7 32.4

  C-sections 46.1 44.0 48.5

  Assisted (forceps/ventouse) 16.1 13.3 19.1

  Twin pregnancies 2.4 3.3 1.6

Indication of C-section
  Scarred uterus 40.9 43.5 38.1

  Severe pre-eclampsia/ eclampsia 9.1 4.3 14.3

  Fetal-pelvic disproportion 13.6 8.7 19.1

  Macrosomia 2.3 0.0 4.8

  Others indications (unknown) 34.1 51.5 23.7

Blood and ultrasound tests completed
  Haemograms 35.2 27.5 45.0

  Blood typing 61.5 52.9 72.5

  Serological test (HIV, hepatitis B and C) 19.8 9.8 32.5

  Abdominal ultrasounds 16.5 13.7 20.0
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heart disease and malaria, were responsible of 11.2% of 
death. Comparison by province shows that abortions 
resulting in death were more frequent in North Kivu than 
in South Kivu (Table 4).

Discussion
Our study is the first to assess the evolution of the insti-
tutional MMR, the epidemiological profile, and the main 
causes of maternal deaths reported at facilities in 8 health 
zones in North and South Kivu.

High level of MMR over the decade despite efforts made 
to help women
Our results show that between 2013 and 2022, data 
show certain sites in the DRC two significant decreases 
and one spike in the MMR, leading to an overall stable 
MMR over the decade (starting at 53 deaths per 100,000 
live births in 2013 and slightly increasing to 57 deaths 
per 100,000 live births in 2022). This is a major finding 
of this work. In fact, there was a consistently high level of 
MMR, despite efforts made to help women. This could be 
ascribed to several factors that could be analyzed under 
the “three delays model”.

The first delay is in the decision to consult the ser-
vices, once danger signs have been noted. With regard 
to the level of education, our finding that nearly half of 
the women who died were illiterate is consistent with 
the data reported by several authors, but also with the 
general conclusions of the World Health Organization 
(WHO) indicating that disadvantaged and uneducated 
women are more vulnerable to morbidity and MD [14–
17]. Indeed, lack of knowledge of warning signals linked 
to maternal health is a major factor contributing to delays 
in seeking obstetric care, resulting in high mortality [8, 9, 
18]. This convergence of observations reinforces the uni-
versal importance of education as a crucial determinant 

of maternal health. In addition, it is worrying to note that 
almost half of pregnant women (47.83%) of the present 
study did not benefit from ≥ 4 ANCs. These findings are 
in line with similar observations at national, regional and 
even international level, highlighting a persistent problem 
in ANC access [19]. Indeed, high rates of non-attendance 
have been documented in the DRC (80% below 4 ANC) 
[20]. Cultural perceptions of pregnancy as a natural event 
lead many women to undervalue medical care during 
pregnancy, resulting in high maternal and perinatal mor-
bidity and mortality [21–23]. Financial constraints and 
limited access to antenatal care and diagnostic tests, such 
as ultrasounds, in rural areas further hinder early detec-
tion and treatment of maternal and fetal complications. 
Furthermore, most of the deceased women had walked 
to the health facility This could be explained, in addition 
to limited financial resources of households, by the low 
equipment of health facilities as regards ambulances and 
emergency services to transport patients (second delay: 
transport to services). According to the service delivery 
report published in 2019, only 19% of facilities in the 
DRC had a vehicle in working order for emergency trans-
port of patients [8]. In addition to lack of transportation 
means, logistical challenges to access certain health facil-
ities are also common (poor road conditions, insecurity 
linked to armed groups, and long distances between hos-
pitals and the population), making it impossible to reach 
the facility in time by motor vehicle.

(iii) Finally, the third delay is in the decision-making 
process by the health providers regarding the type of care 
provided to women. In the present study, the predomi-
nance of maternal deaths in the first 24 h after delivery 
(immediate post-partum) is in line with data reported 
by other authors. This is also well known from a clinical 
and epidemiological perspective (greatest risk on/around 
the day of birth) [24, 25]. This delay highlights the initial 
severity of their condition, an observation that may be 
explained by various obstacles, such as delay in seeking 
healthcare, lack of transportation means, late obstetric 
evacuations, shortage of resuscitation equipment, and 
sociocultural factors, such as late recourse to maternity 
hospital after home delivery [26–28]. It should be noted 
that the initial severity of women’s condition can also be 
attributed to a failure in the transfer system. Indeed, 45% 
of the women who died had been transferred, which sug-
gests that delay in transfer from primary care to refer-
ral facilities could be a critical factor leading to delayed 
care. This may help explain the considerable proportion 
(19.4%) of maternal deaths reported in Heath center, 
highlighting the importance of improving the refer-
ral system, in particular by providing qualified health-
care professionals to ensure appropriate emergency care 
for mothers. Furthermore, the main cause of death was 

Table 4  Declared causes of death

Total (n = 143) Province

North-Kivu 
(n = 75)

South-
Kivu 
(n = 68)

Direct causes % % %

Post-partum haemorrhage 55.2 49.3 61.8

Uterine rupture 14.0 12.0 16.2

Hypertensive disorders 8.4 12.0 4.4

Puerperal infection 2.8 4.0 1.5

Placental abruption 0.7 0.0 1.5

Abortion 7.7 14.7 0.0

Indirect causes (heart 
disease and malaria)

11.2 8.0 14.7
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post-partum haemorrhage, as per findings of several 
studies in developing countries and SSA [20, 25, 29–31]. 
The high incidence of MD in sub-Saharan Africa is largely 
due to lack of resources to ensure quality maternal health 
care, often linked to unsupervised deliveries and poorly 
staffed health facilities [29, 32, 33]. In addition, the una-
vailability of key maternal and child health interventions 
makes it much more difficult to reduce this heavy burden 
[3]. Delays in making decisions to seek care, referrals to 
appropriate levels of care and limited access to health 
facilities, particularly when delivery occurs at home 
or in inadequate primary care facilities also contrib-
ute to maternal mortality in the region [27, 29]. In brief, 
although progress was made in reducing MMR globally, 
MMR remains a major public health issue in our study 
region, having increased after 2019 to the 2013 level.

As for the parity and gravidity of the deceased, the 
medians were five and six, respectively. Some authors 
have reported that the incidence of maternal mortality 
increases as one moves from low parity to multiparity, 
and from multiparity to high multiparity [16, 20]. The 
median birth spacing in our study was 24  months. This 
short birth spacing may prevent complete replenishment 
of maternal protein reserves, iron stores and replace-
ment of other micronutrients lost during the previous 
pregnancy, thus leading to worsening nutritional deficits 
with an increased risk of maternal death linked to post-
partum haemorrhage [34, 35]. This once again emphasize 
the unmet need of prioritizing access to safe, voluntary 
family planning as a fundamental right for all women. 
Furthermore, the promotion of statutory regulations 
favoring family planning policies that guarantee constant 
and reliable supply of quality contraceptives would help 
reduce the burden of maternal mortality.

Fluctuation pattern of reported institutional Maternal 
Mortality Ratio (iMMR)
The MMR observed in our study remains a heavy burden 
to combat in relation to the SDGs, which aim to reduce 
global MMR < 70 maternal deaths per 100,000 live births. 
On the other hand, this MMR is below the national aver-
age reported for 2021 (institutional MMR-DRC: 160 
in 2021) [36]. In addition, another study conducted in 
2022 in 3 health zones of Maniema province in Eastern 
DRC, estimated the institutional MMR at 620 maternal 
deaths per 100,000 live births [20]. Differences between 
institutional MMR estimates in the national MMR, 
Maniema and South and North Kivu provinces could be 
explained by the fact that all HZs included in the pre-
sent study benefited from steady funding, but also by the 
fact that MD outside health facilities were not taken into 
account as well as differences in methodology. Indeed, 
in most of these HZs, MNH services are fully funded by 

non-governmental organizations, often waiving user fees, 
contributing to improvements in both access to health 
services and retention of health workers through secure 
payment of wages and other financial incentives [37].

The overall MMR in 2022 in the study areas was 57 
deaths per 100,000 live births, with fluctuations from 
2013 to 2021 with the lowest reporting of deaths being 20 
cases in 2018 and the highest peak being 103 deaths per 
100,000 live births in 2016. In addition to the disparities 
across HZ, there were significant fluctuations within the 
same HZ from one year to the next.

This fluctuation pattern of reported MMR, with sudden 
increases in the number of reported cases followed by 
falls in reporting, sometimes reaching zero (meaning no 
deaths experienced or none reported), could on the one 
hand be explained by an improvement in the reporting 
of deaths, although the latter remains limited to deaths 
occurring in integrated health facilities, excluding deaths 
occurring in the community or in facilities not integrated 
into the health system; on the other hand, it could be 
explained by the failure of certain facilities in the zone to 
report deaths, due to disciplinary measures or sanctions 
when a death occurs in a facility. Indeed, health workers 
may be tempted to under-report negative outcomes such 
as deaths for fear of blame or financial penalties (as per 
performance-based financing system) [3, 37–41].

But beyond all this, there are well-documented chal-
lenges of under-reporting deaths in high mortality bur-
den environments [42, 43]. Moreover, these challenges 
are exacerbated in conflict-affected environments such 
as the eastern DRC. The first challenge was the lack of 
documentation and/or inadequate storage of medical 
records. The second was the challenges related to stigma, 
such as cultural beliefs about pregnancy and/or its ter-
mination. Third, some studies identified issues arising 
from how the process of death notification/recording was 
organized [44, 45]. In regions plagued by crises such as 
the DRC, the establishment and maintenance of robust 
health surveillance systems are important for addressing 
maternal mortality effectively [41]. The MPDSR system 
[46] emerges as an innovative tool aiming at systemati-
cally capturing and analyzing data on maternal and child 
deaths. This surveillance mechanism is essential not only 
for identifying the immediate causes of such fatalities but 
also for understanding the underlying factors contribut-
ing to these outcomes.

Impact of armed conflict on maternal health in the two 
provinces
In our study, we found that unlike women who died in 
South Kivu, those who died in North Kivu had lower parity 
and gestational age. In addition, they showed a higher pro-
portion of previous abortions than those from South Kivu. 
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This could well be explained by the high frequency of active 
conflict in the North Kivu ZS, unlike in the South Kivu ZS. 
In fact, fertility in the context of conflict could decrease 
due to demographic changes (reduced frequency of mar-
riage and separation from spouse) and biological effects 
(reduced fertility or increased spontaneous abortion, par-
ticularly when famine coexists [5]. In addition, a reduction  
in access to modern contraceptives and an increase in  
sexual violence could lead to more abortions in the con-
text of clandestine voluntary termination of pregnancy. 
This may well be illustrated by certain studies which have 
shown a reduction in fertility during the active phase of the 
conflict. For example, in Cambodia, fertility fell by around 
a third compared with pre-civil war levels between 1975 
and 1979 [47]. Similarly, Fertility rates in Angola, Ethiopia, 
and Eritrea have shown a notable decrease, which can be 
directly attributed to the conflicts affecting these coun-
tries. The societal disruptions and economic hardships 
brought on by prolonged conflicts have played a significant 
role in this demographic change [5, 48–50]. The common 
reasons for these reductions in fertility were the separa-
tion of spouses, decreased weddings, lower fertility and 
increased risk of spontaneous abortion, particularly when 
famine coexists.

Certain methodological limitations should be taken into 
account when interpreting the present results. Firstly, the 
selection of HZs was based on the support of specific part-
ners and safety concerns, which could lead to potential 
biases in the representativeness of the results. Secondly, 
the exclusion of certain medical records due to gaps in 
information (19,2%) may constitute a significant limitation 
if the missing data turned out to be different from those 
collected. Thirdly, the causes of death were those men-
tioned by the health facilities in the death registers and in 
the patients’ medical records and not on the basis of the 
ICD-10/11 classification of causes of death due to the lack 
of training of healthcare providers in the health facilities 
of North and South Kivu in the classification of causes of 
death according to ICD-10/11. Fourthly, over a 10-year 
period, several healthcare facilities may have started oper-
ating long before and then had to close their doors. All this 
may have influenced our findings in one way or another. 
Finally, the availability of data, by deficiencies in the reg-
isters, on the stage of pregnancy at the time of admission, 
whether or not the patient was assisted by qualified staff, 
and on a number of comorbidities would have been crucial 
to our work and would have given much greater support to 
our explanations and arguments. It is therefore necessary 
to capitalize on this for future research in our region.

Conclusion
This study highlights the worrying reality of maternal 
mortality in South and North Kivu provinces in the DRC 
and the need for improved documentation and reporting 
of deaths so that data can be used to improve services/
programs. Despite the efforts made, maternal mortality 
ratio remain high, underlining the need for urgent action 
to improve access to quality maternal health care. Tar-
geted interventions such as the establishment and main-
tenance of MPDSR system are needed to reduce maternal 
mortality. By emphasizing the crucial importance of 
intrapartum/immediate postpartum and quality of care, 
significant progress can be made in guaranteeing mater-
nal health and reducing these avoidable deaths.
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