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Abstract

Background Wartime injuries contribute to the global burden of mortality as a major public health threat. Early
access to healthcare improves the quality of life of war-injured patients. The patterns of trauma care and its outcomes
in war-injured patients have not been documented in conflict-affected regions of the Democratic Republic of Congo,
where political crisis and civil unrest lasted more than two decades. This paper describes the pathway to care, referral
patterns and treatment outcomes of war-injured patients treated at the Provincial Hospital of North Kivu (PHNK)
during the January 2025 crisis in Goma.

Methods This retrospective observational study identified 239 war-injured patients admitted at the PHNK between
25th January and 31st March 2025. The study gathered information on patient demographics (age, sex, marital status,
and religion), time interval between trauma occurrence and hospital admission, mode of admission, injury patterns
(mechanism, site, and type), first medical aid at the trauma site, severity of injury and outcomes (mortality, length

of hospital stay, and postoperative infection). Descriptive analyses performed with Stata 15.0 were summarized as
proportions, medians or means and standard deviation.

Results Most war-injured patients admitted at the PHNK were male (82.3%), single (52.2%), and aged 18-49 years
(76.3%). These patients were self-referred (87.1%), did not benefit from first medical aid at trauma sites (86.7%), and
had a time interval ranging from 6 to 24 h between trauma occurrence and hospital admission (37.4%). Debridement
was performed in 54.4% of cases. Tetanus immunization was administered to 15.9% of war-injured patients, whereas
13% benefited from physiotherapy. Only 7.1% of cases benefited from psychological management. The overall
mortality rate was 4.4% (11 patients), with 9 deaths occurring within 48 h from admission. The mean length of
hospital stay was 14 days, whereas 8% of war-injured patients had a postoperative infection.
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Conclusion These results show the delays in care, self-referral and mortality in war-injured patients in the context
of limited resources and conflict. The results call for feasible interventions within a context of high violence such as
that of the Democratic Republic of Congo, aiming at strengthening the health system and enhancing community-
level capacities to improve the quality of life of war-wounded individuals in conflict zones. This study also shows
that a robust health system can deliver an effective response to acute crises if it is equipped with sufficient technical
capacity, well-trained staff, essential medicines, and strong organizational structures.
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Background

Globally, armed conflicts impact the quality of life of
individuals living in war-tone settings by causing dis-
placement, injuries and deaths, and affecting how war-
related patients access quality healthcare [1, 2]. They also
increase the mortality rates [3, 4] and destroy the exist-
ing health system [5, 6]. War-related mortality ranges
between 3.6% and 28.7% [7] and is associated with delays
in seeking care, unavailability of trained health work-
ers, and inappropriate use of trauma care protocols [8,
9]. Public health consequences of war andstrategies
deployed to care for those affected during wartime are
well documented in several countries, although they have
not yet been described in conflict-affected regions of the
Democratic Republic of Congo (DRC), where political
crisis and civil unrest lasted more than two decades [10].

The recurrence and scale of armed conflicts make war-
time injuries a major public health problem and a leading
cause of mortality and disability [11]. During the 2012—
2017 Libyan conflict, Daw and colleagues estimated the
mortality rate at 2.7 deaths per 1000 inhabitants, the
injury rate at 7.1 cases per 1000 inhabitants, and the
occurrence of disabilities in 33.5% of war-injured patients
[12]. Another study conducted during the 2014 Gaza war
revealed that bomb explosion is the commonest mecha-
nism of injury, whereas the trauma profile consisted of
multi-organ injuries, fractures, and thoracic, abdomi-
nal, and gynecological injuries [13]. Deaths due to gun-
shot or bomb explosions in war-injured patients increase
the in-hospital mortality rate due to the management of
wartime injuries [14, 15]. Abdominal trauma is among
the leading causes of death in war-injured individuals
in developing countries, probably due to late diagno-
sis and limited treatment capacity [16]. Reviews showed
that most war-injured patients have injuries affecting the
arms and legs (50%), head (26%), chest (18%) [17], and
limbs (33.5%); with bomb explosions the commonest
injury mechanism (50.2%) [18].

During the 1998 and 2019 Colombian conflict, a study
showed that the risk of death increased by 52% in chil-
dren aged O to 5 years and by 61% in infants under 1
year [19]. A retrospective study focused on brain trauma
during the Syrian war revealed that 11% of its partici-
pants were injured or killed; while the main mecha-
nisms of injury were shells (65%) and bullets (35%), with

penetrating injuries in most cases. Thirty-five per cent
of patients were admitted to the intensive care unit,
whereas 25% of cases underwent surgery, and 25% expe-
rienced neurological disabilities at discharge. The mor-
tality rate during hospitalization was high (33% of cases)
and, in addition to the occurrence of sequelae, associated
with a high clinical and radiological severity score [20].
In Ukraine, a study focusing particularly on maxillofa-
cial trauma in war-injured individuals showed a profile
of trauma patients dominated by male subjects (96.9%),
ophthalmic trauma (50.1%) and maxillofacial injuries
(18%). Devastating and open injuries were treated as pri-
mary interventions in 86.3% of patients, and more than
half of the patients received primary maxillofacial care
within 24 h of injury [21].

Reports from the World Health Organization (WHO)
and the DRC Ministry of Health, released in January
2025, indicate that 2958 war-injured patients benefited
from surgical care at several hospitals in Goma, includ-
ing the Provincial Hospital of North Kivu (PHNK), where
nearly 2000 of them were treated. The PHNK is the main
referral hospital in the North Kivu province, serving a
population of more than 10 million and benefiting from
various efforts to strengthen the capacities of service
providers. Recently, the PHNK has implemented a struc-
tured and computerized medical record with the funding
from the European Union, carried out by “ULB Coopera-
tion” in PADISS3 and HPNK Plus projects.

Despite these efforts, the quality of care remains a
significant challenge and was likely to be affected dur-
ing the January 2025 war, leading Goma city to be con-
trolled by the M23-AFC coalition, who defeated the DRC
government army forces (FARDC) supported by the
“Wazalendo”. Clashes between these forces led to a very
high number of deaths in very few days and several war-
injured individuals who were treated at PHNK, accord-
ing to reports from United Nations experts. To date, the
patterns of trauma care and its outcomes in war-injured
patients treated in hospitals of conflict-affected East-
ern DRC have not been documented. Thus, this aimed
to describe the pathway to care, injury characteristics,
referral patterns and treatment outcomes of war-injured
patients treated at PHNK during the January 2025 crisis
which took place in Goma.
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Method

Study design

This retrospective observational study involved partici-
pants enrolled among war-injured patients treated at the
Provincial Hospital of North Kivu during the January
2025 crisis. This design was chosen to enable gathering
information about pathways of care, injury and referral
patterns, treatment characteristics and outcomes using a
review of patient’s medical records.

Study setting

The Provincial Hospital of North Kivu is a tertiary hos-
pital providing specialized surgical and emergency care
to patients living in the North Kivu province, especially
those living in Goma. It benefits from support aiming at
strengthening its capacity from various sources including
the European Union, the International Committee of the
Red Cross (ICRC), and the WHO, building the capacity
of PHNK’s health workers in managing patients, subsi-
dizing health-related costs, and gradually improving the
care environment and technical health package. Being
equipped with sufficient technical capacity, including
essential medicines and strong organizational structures,
the PHNK was at the center of the care of war-injured
patients following the January 2025 crisis in Goma, due
to its capacity allowing the management of patients
transferred from primary health care hospitals.

Participants

All war-injured patients admitted between 25th January
and 31st March 2025 and treated in the emergency unit
of PHNK with available medical records were enrolled in
this study. The choice of study period was based on the
continued arrival of patients at the PHNK, injured dur-
ing M23/AFC coalition and FARDC-Wazalendo fighting
up to late April 2025. The exclusion criteria were being
a war-injured patient treated at the PHNK during the
study period with missing data in the medical records
and registries.

Data collection procedure
War-injured patients admitted to the PHNK during the
study period were treated according to the advanced
trauma life support protocol [22], implemented by the
ICRC [23]. The developed questionnaire was used to
systematically collect information from medical records
(hard copy and electronic) and in-hospital registry
records from nursing, emergency, and theatre room ser-
vices, using a triangulation approach. This technique
aimed to maximize participant data collection from dif-
ferent sources to overcome the challenge of missing data
availed amid crises.

After receiving ethical approval from the Ethics
Committee of the North Kivu Provincial Directorate
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(CNES 028/DPNK/128PP/2025) and permission to
collect data from the executive director of the PHNK,
we collected data on sociodemographic characteris-
tics of patients (age, sex, marital status, and address)
and mode of admission (referred or self-referred). We
also collected information on injury patterns (mecha-
nisms, types, severity and site of injury), time interval
between the occurrence of trauma and PHNK admis-
sion, obtaining first medical aid at the trauma site, and
treatment (types and qualities), as well as the sever-
ity of injury using the estimated Injury Severity Score
(ISS). The estimated ISS is a measure of the anatomi-
cal severity of the injuries based on the administra-
tive data and location of the injuries. The ISS score
is an ordinal scale ranging from 0 to 75, with A score
of ISS >15 indicating major injury [24]. For this study,
the injury severity was categorized as “mild injury”
for estimated ISS < 9, “moderate injury” if ISS ranges
between 9 and 15, “severe injury” for ISS above 15.

To ensure data reliability, the questionnaire written
in French was pretested using the five medical records
of war-injured patients admitted in April 2025. Data
completeness was ensured by the triangulation of
information encoded in the electronic patient medical
file (using the CERHIS software) and hardcopy medi-
cal records and registries. A quality control check was
performed by the authors (JBKM and BMNV). After
receiving the list of patients from PHNK, data collec-
tion lasted from 10th to 30th June 2025.

Study variables

The independent variables included time interval
from trauma occurrence to hospital admission, age,
sex, marital status, religion, mode of admission, site
of injury, traumatic mobility, type of injury, health
worker that attended to the patient, first medical aid
at trauma site, and type of management at PHNK. The
dependent variables were mortality, length of hospital
stay, and postoperative infection.

Statistical analyses

Data was analyzed using Stata 15.0 [StataCorp LLC,
College Station, TX]. Descriptive analyses were sum-
marized in the form of frequencies, proportions,
medians or means and standard deviation. The mor-
tality and postoperative infection rates were computed
as the number of war-injured patients who died and
those with infection, respectively, divided by the total
number of study participants. The length of hospital
stay was categorized into three groups (less than 14
days, 15 to 30 days, and more than 30 days).
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329 war-injured patients admitted

between 25t January and 315t March

I 90 war-injured patients were
l excluded

Page 4 of 8

Table 1. Sociodemographic characteristics and pathway-
to-care patterns of participants in the study on war injuries
admitted between 25th January and 31st March 2025 to PHNK,
Goma, North Kivu, DRC

239 war-injured patients

included

Fig. 1 Patient flow diagram

Results

Socio-demographic characteristics and pathway to care
used by war-wounded individuals

Between 25th January and 31st March 2025, 329 war-
injured individuals, with the mean age of 29.9+13
years, were treated at the PHNK, among whom 239
were enrolled in this study (Fig. 1). Ninety patients were
excluded due to lack of medical records, despite their
registration in the emergency room register. Most par-
ticipants were male (82.3%), aged 18-49 years (76.3%),
single (52.2%), and self-referred (87.1%). Penetrating
injuries were the most common mechanism of injury
(76.7%), among whom 163 cases (i.e. 85.4%) were gun-
shot wounds. Majority of participants did not benefit
from first medical aid at trauma sites (86.7%). Using the
estimated ISS score, results revealed that 69.7% of par-
ticipants had severe injuries. All characteristics of study
participants are shown in Table 1.

Management of war-injured patients at provincial hospital

of North Kivu

Fifty-seven war-injured individuals (23%) were treated by
the ICRC staff. Debridement was performed in 54.4% of
cases. In addition, 15.9% of war-injured patients received
antitetanic immunization, 13% of cases received physio-
therapy, while 7.1% benefited from psychological man-
agement, including resilience-building therapy (64.7%)
(Table 2).

Outcomes of war-injured patients managed at the
provincial hospital of North Kivu

Of 239 study participants, 11 died from war-related inju-
ries (i.e., the mortality rate was 4.4%); among whom, 9
deaths (81.8%) occurred within 48 h from hospital admis-
sion, with thoracic (55.6%) and head injuries (22.2%)
being the most common. Most war-injured individuals
managed at the PHNK were admitted for a period of less
than two weeks. Infection of war-related wounds was
found in 8% of study participants (42.4%) (Table 3).

Discussion

To the best of the author’s knowledge, this study con-
ducted at the Provincial Hospital of Nord-Kivu is the
first describing delays in care, referral patterns and man-
agement of war-injured individuals in a context of high
violence of DRC. The findings indicated that war-injured

Characteristic Frequency Percent
Age group (years)
0-17 37 14.9
18-49 190 76.3
>50 22 8.8
Sex
Male 205 823
Female 44 17.7
Marital status
Single 130 522
Married 113 454
Divorced 4 1.6
Widowed 2 0.8
Mode of admission
Referred 32 12.8
Self-Referred 217 87.2
Time interval between trauma occurrence
and PHNK admission
<6in hours 41 16.7
6-24in hours 93 374
25-48in hours 88 353
>48in hours 27 10.8
Place of trauma occurrence
House 51 20.5
Road 65 26.1
Workplace 24 96
Other places 109 439
Mechanisms of injury (n=249)
Penetrating injury 191 76.7
Bluntinjury 52 209
Blast injury 6 24
Mechanism of penetrating injury (n=191)
Gunshot wounds 163 854
Bomb explosion 18 9.5
wounds
Stab wounds 2 1.1
Estimated ISS score (n=249)
Severe injury 173 69.5
Moderate injury 69 277
Mild injury 7 28
Sites of injury
Limbs 107 43
Abdomen 9 28
Chest 46 185
Head 12 4.8
Others 75 30.1
First aid at trauma site
Yes 33 133
No 216 86.7
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Table 2 Management of war-injured patients admitted at the
provincial hospital of North Kivu, DRC between 25th January and
31 st March 2025

Variables Frequency Percent
Beig managed by ICRC staff (Yes) 57 23
Pain killers (yes) 239 100
Tetanus immunization (Yes) 38 15.9
Antibiotics (Yes) 132 55.2
Debridement (yes) 130 544
Thoracic surgery (yes) 41 17.1
Neurological surgery 5 2.1
Eye surgery (Yes) 1 04
Abdominal surgery (Yes) 7 29
Physiotherapy (Yes) 31 13
Psychological management (Yes) 17 7.1
Types of Psychological therapies

Psychoeducation 7 41.2
Cognitive behavioral therapy 4 235
Resilience Therapy 11 64.7

Table 3 Outcomes of war-injured patients admitted at the
provincial hospital of North Kivu, DRC. Between 25th January and
31 st March 2025

Category Frequency Percent
Length of hospital stay

<14 days 134 424

15-30 days 118 373

>30 days 64 203
Death

Absent 238 956

Present 11 44
Time of death after admission

<48h 9 81.8

>48h 2 18.2
Sites of injuries among died war-injured patients

Thoracic injury 5 55.6

Head injury 2 222

Femur fracture 1 11.1

Abdominal injury 1 11.1
Infection of wounds

Present 20 8

Absent 219 92

patients were primarily young, with a mean age of
29.9+13 years. Young people are usually injured dur-
ing wartime, as they engage in activities exposing them
to gunshot and bomb explosions to assume their family
responsibilities. These results are supported by the high
proportion of male war-injured individuals in our cohort,
a finding that aligns with the study carried out in the Lib-
yan conflict.

[12].

The findings indicating that the majority of war-injured
patients were self-referred to the PHNK align with exist-
ing studies [25]- [26]. Trauma care during wartime is
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carried out in the DRC context of insufficient respect for
international humanitarian law, particularly the Geneva
Conventions (1949), exposing war-injured patients and
their companions to being victims of gunshot and bomb
explosions. The low referral rate is an effect of a dysfunc-
tion of healthcare services [8], the establishment of trans-
fer and counter-transfer services between primary health
centers to the PHNK supported by organizations such as
the ICRC [23], and the high extra-hospital mortality rates
reported during the January 2025 crisis in Goma. The
urgency of seeking care for war-related injuries is one
of the factors leading to self-referral. This is paradoxi-
cally the case in our survey, where war-injured patients
revealed in their medical history having received first
aid at the trauma site or in another health facility before
arriving at PHNK.

The results showing that the majority of patients had
penetrating injuries and gunshot wound align with pre-
vious studies carried out in war settings [21]. Gunshot
and bomb explosions, common mechanisms of injury in
war-tone settings, expose individuals living in conflict-
affected to multi-organ and severe injuries. This was sup-
ported by the high ISS score reported in this study [24].
Severe injuries are causes of extra-hospital death and
early in-hospital deaths. War-injured patients enrolled
in this study arrived at the PHNK 48 h after the trauma.
Although this is like studies carried out in conflict zones
[18, 25], this delay is also reported in other traumas, like
road trauma survivors [27]. Poor access to appropri-
ate care, fear of being assimilated to belligerents, and
financial constraints related to war could impede delays
to care, leading to high mortality rates in war-injured
patients. Moreover, the delay to care for war injuries calls
into question the applicability of a consensual model of
war-related trauma care [28], in a context where the
majority of health workers in primary health care are not
trained in the management of wartime injuries.

Many injured individuals living in Goma, including ref-
ugees, were treated at PHNK and benefited from trauma
care during their hospitalization. Almost all the war-
related injuries benefited from surgical and medical man-
agement, including debridement, tetanus immunization
and pain killer, in line with the advanced trauma life sup-
port and ICRC protocols [22, 23]. Although psychological
care of war-injured patients is of paramount importance,
only 7.1% of patients treated at PHNK benefited from
psychological management. This finding reveals poor
attention to post-treatment support for trauma patients,
linked to war or not. To date, there are no specific post-
treatment interventions applied to limited settings of the
DRC. Indeed, psychological and physiotherapy therapies
are missing in trauma care for victims of stray bullets,
torture, sexual violence and forced labor [3], especially
in DRC conflict settings. This low rate of administration
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of psychotherapy in trauma patients highlights not only
the lack of psychosocial therapies in trauma care for
war-injured patients, but also the undocumented burden
of serious mental disorders such as depression, anxiety,
post-traumatic stress disorder and substance abuse in
North Kivu province since the onset of the ongoing crisis.
Early and systematic provision of psychological therapies
to war-injured people would manage psychological dis-
tress, strengthen resilience but prevent the development
of these mental disorders [29]. The psychological first aid
training applied to the war-tone settings of North Kivu is
urgently needed, as well as longitudinal study aiming to
assess the incidence and predictors of mental health dis-
orders in trauma patients. These findings also highlighted
the need for integrating mental health into trauma care.

Most individuals admitted at PHNK in January 2025 in
Goma were injured in their homes, workplace, and other
places. Although the battlefield is the site frequently asso-
ciated with wartime injuries, the occurrence of clashes in
the middle of cities increases the risk of stray bullets or
bomb shrapnel affecting civilians and refugees in their
households [23]. This chaotic situation could affect early
access to trauma care of war-injured patients unable to
attend PHNK services. Regarding the outcomes of care,
4.4% of war-injured patients treated at PHNK died. 81%
of deaths occurred within 48 h of PHNK admission could
explain the delay in care in war-tone zones. Although
it align with other conflict cohorts [8, 26, 30], this low
mortality rate should consider the fact that the most
severely injured patients might have not survived long
enough to reach a healthcare facility. Other war-trauma
patients could have been managed in other hospitals of
Goma city. While reports spoke of several cases of death
in communities and trauma site during the active period
of army fighting (more than 3000 extra-hospital deaths),
our cohort consists of 239 war-injured patients treated at
PHNK.

The mean length of the hospital stay of participants
was 14 days. This duration is related to the context of
war injuries, which generally are devastating wounds and
fractures. Bone healing may be delayed with sequelae,
osteitis and non-union [31-33]. Financial constraints,
security liability, poor communication systems and ref-
erencing systems led to delays in care [34]. Most war-
injured individuals have several complications requiring
long-term treatment, including infections, which were
reported in this study. During wartime, infections, neu-
rological dysfunctions and mental disorders are usually
unnoticed given the context of care and the unauthorized
departure of war-injured belligerents.

Limitations
The interpretation of the results should be in line with
the following limitations. First, the data collection from
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medical reports was limited by the absence of key pre-
hospital, clinical prognostic, and therapeutic information
able to predict mortality, length of hospital stays, and
perioperative infection in wartime injuries. While trian-
gulation of data was used to overcome this limitation,
information about burns due to bomb explosions and
their management was not captured during data collec-
tion. Details about the management of wartime injuries
(procedures, prescriptions, and interventions) were lack-
ing in both electronic and hard-copy medical records,
leading to poor consideration in the analyses of the out-
comes. Second, this fragmented data impaired analyses
assessing the comparisons between variables, delivered
versus expected resources or services and predictions
of outcomes. Although the list of war-injured patients
and their medical records was available at PHNK, poli-
cymakers, stakeholders and organizations should com-
bine efforts to harmonize trauma registries and medical
records and promote the implementation of integrated
and standardized data collection tools in conflict zones
in support of the available registries and medical records
from the Ministry of Health of DRC. Third, one-third of
the study participants sustained burn injuries from bomb
explosions, but various sources of collected data did not
provide details about burn patterns. Efforts should be
made by clinicians to consider burn information from
blast injuries, due to their contributing role in morbidity,
mortality, and long-term outcomes in war-related inju-
ries. Fourth, this study enrolled war-injured patients from
one hospital, suggesting potential selection biais. This
could affect outcomes including mortality as only those
with less severe trauma could have access care. Further
studies should enroll participants from several hospi-
tals, primary or referral hospitals, to gather more details,
including the referral patterns. Lastly, this study presents
descriptive data crucial to understanding the phenomena
of pathway to care; referral patterns and treatment out-
comes of war-injured patients.

Conclusion

This study reveals delays in care, self-referral and mor-
tality in war-injured patients in conflict-affected Eastern
DRC. Its findings highlight the understanding of trauma
care and contextualization of limited resources during
a wartime crisis. They also show that most war-injured
patients did not receive appropriate mental health care
or physiotherapy, highlighting the need to integrate men-
tal health and rehabilitation into trauma care. This study
calls for feasible interventions within the context of high
violence of the DRC aiming at strengthening the health
system and enhancing community-level capacities to
improve the quality of life of war-wounded individuals.
This study also showed that, even in contexts of limited
resources, a robust health system can deliver an effective
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response to acute crises if it is equipped with sufficient
technical capacity, well-trained staff, essential medicines,
and strong organizational structures able to provide
trauma care.

Recommendations

Our findings highlight the limitation of implementing
the continuum of the model of trauma care during the
emergency response to injuries in the limited context
of conflict-affected regions of eastern DRC. The trauma
care model, proposed by Wren and colleagues, includes
first aid at trauma sites, complex surgical care, burn
management, physiotherapy and rehabilitation of war-
injured victims at different levels of the health system
[28]. Our study is for practical adjustments to the model
of trauma care within the health system in eastern DRC
to strengthen its resilience to recurrent armed conflicts.
Thus, the study findings emphasize the following recom-
mendations aligning with the suggestions of Ugwu et al.
on trauma care [35]: i) strengthening and building capac-
ity of stakeholders based at the community level of health
system (local employees of ICRC and those of civil pro-
tection agencies) on trauma care; (ii) strengthening the
health capacities and package of primary health care cen-
ters in trauma care and transfer of war-injured patients to
referral hospitals; (iii) strengthening and building capac-
ity of primary referral hospitals in trauma and emer-
gency care, resuscitation and stabilization of war-injured
patients management of war injuries, physiotherapy,
and psychological and mental support of war-injured
patients; (iv) strengthening and building capacities of
secondary referral hospitals, in management of complex
war and non-related injuries, resuscitation and stabiliza-
tion, physical and mental rehabilitation, establishment of
an outpatient emergency medical aid and referral service
for war-injured patients and medical and surgical emer-
gencies in conflict affected settings.

Additionally, the study recommends community first
responder training on trauma care, strengthened prehos-
pital triage and referral protocols of war-injured individ-
uals, improved communication systems between health
facilities and populations. Furthermore, there is a need
to integrate trauma care systems in primary health care,
including strengthening the technical platform of health
services. This study results highlight the need for proper
management of medical records to collect key informa-
tion for patients during wartime.
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