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Healthcare system challenges in the Gaza Strip during armed conflict:
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Abstract

Introduction. Armed conflicts place considerable strain on healthcare systems by damaging infrastructure, limiting access
to essential medical resources and increasing demand for emergency care. This study assessed the functioning of the healthcare
system in the Gaza Strip during the ongoing conflict from the perspective of healthcare professionals working in the region.

Material and methods. A cross-sectional survey was conducted between December 2023 and May 2024 among 57 health-
care professionals working in six major hospitals in the Gaza Strip. The questionnaire assessed healthcare system performance,
availability of personnel and medical resources and the types of injuries encountered in daily practice. Descriptive statistics,
the chi-square test and the Wilcoxon signed-rank test were used for data analysis.

Results. The most commonly reported shortages involved dressing materials (26.0%), water (20.1%), medications (16.0%),
and specialized medical equipment (12.4%). More than half of respondents reported that at least half of injured patients required
immediate medical attention. The distribution of reported injuries associated with mortality differed significantly from the ex-
pected distribution (}*(15) = 51.87; p < 0.001), with burns reported more frequently than expected. Respondents also reported
a marked decline in the healthcare system performance after the onset of the conflict (mean score 2.82 vs. 1.49; Z=—5.55; p<0.001).

Conclusions. The findings show that the deterioration of healthcare delivery in the Gaza Strip is driven not only by damage
to medical infrastructure but also by shortages of essential supplies and the increasing burden placed on healthcare workers.
Opverall, these challenges may limit the capacity to provide timely and effective care, particularly for patients with severe trauma.
The strengthening of healthcare systems in conflict settings requires protecting healthcare personnel, maintaining reliable supply

chains and ensuring uninterrupted access to essential medical resources.
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INTRODUCTION

The healthcare system in the Gaza Strip faces severe structural
constraints that limit the delivery of essential medical services
during periods of armed conflict. With a population of approxi-
mately 2 million people living in one of the most densely pop-
ulated areas in the world, the healthcare infrastructure operates
under sustained pressure related to shortages of essential supplies,
restrictions on the movement of patients and medical personnel,
and repeated disruptions to supply chains [1-4]. Hospitals that are
still operating, including Al-Shifa Medical Complex, continue to
face serious shortages of medicines, medical supplies and equip-
ment, along with limited access to water and other essential ser-
vices. Other facilities, such as the European Gaza Hospital, have
been forced to close and have remained out of service since May
2025 [4,5].

According to the latest WHO data, approximately half
of Gaza’s hospitals remain at least partially functional, with
a similar proportion of primary healthcare centres still in op-
eration. Damage to infrastructure, shortages of equipment and
interruptions in electricity supply continue to affect the provi-
sion of emergency and specialized services. Similar patterns
of disruption to healthcare delivery during armed conflict have
been documented in other conflict-affected settings, including
Syria, Ukraine and Sudan, where attacks on health facilities
and personnel substantially reduced access to care and weak-
ened system capacity [8-11,19].

Understanding how these constraints affect the healthcare
delivery from the perspective of frontline professionals is es-
sential for identifying priority needs and strengthening health
system resilience in fragile settings. The present study there-
fore aimed to assess the perceived functioning of the health-
care system in the Gaza Strip during ongoing armed conflict,
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to identify critical shortages affecting service delivery and
characterize injury patterns encountered by healthcare work-
ers providing care under emergency conditions.

MATERIALS AND METHODS

A cross-sectional survey was conducted between December
2023 and May 2024 among healthcare professionals working
in major referral hospitals in the Gaza Strip during the ongo-
ing armed conflict. Participants were recruited using purposive
sampling from institutions providing emergency and trauma
care. Due to operational constraints, including disruptions to
communication and staff availability, the response rate could
not be formally calculated.

The study included 57 healthcare professionals from six key
secondary and tertiary care hospitals: Shuhada Alagsa Hospi-
tal, Abu Yousef Alnajar Hospital, Al-Shifa Medical Complex,
Kamal Udwan Hospital, Naser Hospital and the European
Gaza Hospital. Physicians constituted 91.2% of respondents
and paramedical personnel 8.8%, with professional experience
ranging from 1 to 20 years (mean = 7.56; SD = 6.41).

A structured questionnaire assessed workforce availability,
infrastructure functionality, access to essential supplies, injury
patterns and perceived changes in healthcare system perfor-
mance before and after the onset of hostilities. Open-ended re-
sponses were analysed using thematic content analysis, while
quantitative data were examined using descriptive statistics
and inferential methods.

Differences between observed and expected distributions
were evaluated using the chi-square test of concordance, and
changes in system performance were analysed using the Wil-
coxon signed-rank test (p < 0.05).

Ethical approval was obtained from the Ministry of Health
of the State of Palestine. Participation was voluntary, writ-
ten informed consent was obtained, and responses were an-
onymized prior to analysis.

RESULTS

Most respondents reported that they most frequently pro-
vided medical first aid (63.2%), while 36.8% indicated sur-
gical interventions as their primary form of emergency as-
sistance. Participants identified several major consequences
associated with attacks on medical facilities, including insuf-
ficient medical staff (23.7%) and lack of proper medical equip-
ment (20.6%). Other commonly reported challenges included
high patient mortality rates (17.5%), depression resulting from
lived experiences (12.4%), difficult working conditions for
doctors (9.3%), and total destruction of the healthcare system
(7.2%). Working under stress (7.2%) and limited access to wa-
ter and electricity (2.1%) were reported less frequently.

Regarding injury patterns, burns were reported most fre-
quently (16.9%), followed by head injuries and multi-organ
injuries (13.5% each), hemorrhages (12.4%), and explosion-
related injuries (10.1%). Abdominal perforations and infec-
tions were each reported by 9.0% of respondents, while gun-
shot injuries accounted for 6.7%. Hypovolemic shock (4.5%),
fractures (3.4%), and sepsis (1.1%) were reported less often.

Overall, more than half of respondents (54.4%) indicated
that at least 50% of patients required immediate medical assis-
tance during the armed conflict. Although the distribution of re-
sponses did not differ significantly from expected frequencies
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(x*(3) = 3.42; p = 0.331), these findings suggest a substantial
increase in the demand for urgent care with important impli-
cations for emergency preparedness, workforce capacity, and
resource allocation.

Further analysis of critical deficiencies in medical facili-
ties demonstrated significant differences between observed
and expected response frequencies (¥*(7) = 58.17; p < 0.001).
Dressing materials (26.0%) and water shortages (20.1%) were
reported most frequently, followed by shortages of medica-
tions (16.0%) and specialized equipment (12.4%). Electricity
(9.5%) and surgical instruments (8.3%) were reported less of-
ten, while medical personnel (4.1%) and hospital beds (3.6%)
were least frequently identified as primary limiting factors.
Overall, these findings highlight major disruptions in access to
essential consumables and infrastructure required to maintain
continuity of care during armed conflict.

During the ongoing armed conflict, the most common inju-
ries experienced by victims included burns, multi-organ injuries
and limb fractures. To verify this observation, a chi-square (%?)

TABLE 1. Most common injuries that result in the death of the injured.

Responses £ % f R SR I

Injuries after the explo- 1 109% 67 43 16

sion

Amputation of limbs 8 79% 67 13 0.5

Burns 20 198% 6.7 133 51

Trauma 20% 67 —47 -18

89% 67 23 09
Head injuries 89% 6.7 23 09

2
Fractures 9
9

Chest injuries 6 59% 67 —-0.7 -03
5
4
5

5.0% 6.7 -1.7 -0.7
4.0% 6.7 27 -1.1
5.0% 67 -1.7 -0.7

Extremity injuries 51,87;

p <0,001

Penetrating injuries

Multi-organ injuries

Injuries to the abdomen
and internal organs
Hypovolemic shock

10 99% 67 33 13

3 3.0% 6.7 37 -14

(blood shortage)

Blunt injuries 5 5.0% 6.7 -17 -0.7
Hemorrhages 3 3.0% 6.7 37 -14
Retinal detachment 1 1.0% 6.7 57 22
Total 101 100.0% 101

Annotation. f) — observed counts; f, expected counts; R — residuals (difference between
observed and expected counts); SR, standardized residuals.

test of concordance was conducted. The distribution of respons-
es to the question “What are the most common injuries that re-
sult in the death of the injured?”” was subsequently analyzed.
The above analysis in Table 1 showed significant devia-
tions of the observed abundance from the expected abundance,
v*(15) = 51.87; p < 0,001. Burns were indicated significantly
more often (19.8%). In contrast, retinal detachment was sig-
nificantly less frequent (1%). The number of responses that did
not differ significantly from the expected value (f, = 6.3) were
blast injuries (10.9%), limb amputation (7.9%), trauma (2%),
fractures (8.9%), head injuries (8.9%), chest injuries (5.9%),
limb injuries (5%), penetrating injuries (4%), multi-organ in-
juries (5%), abdominal and internal organ injuries (9.9%), hy-
povolemic shock (3%), blunt injuries (5%), and hemorrhages
(3%). According to the above data, “burns” was indicated
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significantly more often. These findings suggest that burn-
related injuries may represent a disproportionately critical
driver of mortality in this setting and highlighting the need for
targeted resources and specialized care capacity in managing
such trauma under conflict conditions.

The questionnaire results indicated a statistically signifi-
cant difference in respondents’ assessments of the Palestinian
healthcare system before and after the outbreak of armed con-
flict. The condition of the healthcare system prior to the con-
flict was rated substantially higher (mean = 2.82; median = 3.0)
than after the onset of hostilities (mean = 1.49; median = 1.0),
with a significant difference confirmed by the Wilcoxon signed-
rank test (Z =—5.55; p <0.001; r = 0.98). These findings indi-
cate a marked deterioration in healthcare system performance
associated with increased pressure on personnel, infrastructure
limitations and restricted access to essential supplies.

DISCUSSION

The study findings indicate that the deterioration of health-
care delivery during the ongoing conflict cannot be explained
solely by damage to hospitals and other medical facilities. Dis-
ruptions in the supply of essential materials, together with the
growing workload faced by healthcare professionals, appear to
have had an equally important impact on the ability to provide
timely and effective care. Although shortages of medical per-
sonnel were reported less frequently than deficits in dressings,
water and medications, these problems are closely related and
collectively weaken the capacity of the healthcare system. The
high proportion of burn injuries among fatal cases also reflects
the specific pattern of trauma observed in densely populated
urban conflict settings and underlines the need for adequate
burn care resources. Similar disruptions have been reported
in other conflict-affected regions, where attacks on health-
care infrastructure, shortages of essential supplies and limited
workforce capacity have substantially reduced access to both
emergency and routine medical services [15-20].

Blanchet also noted that effective support for people affect-
ed by armed conflict often depends on cooperation between
different organizations, including charities and religious insti-
tutions [15]. Similarly, Abed highlighted the need to maintain
the psychological well-being of healthcare workers exposed
to prolonged stress, trauma and responsibility related to civil-
ian casualties, including children, which may impair decision-
making capacity and increase the risk of mental disorders and
post-traumatic stress disorder (PTSD) [16]. Limited access to
essential supplies, electricity and clean water further intensi-
fies feelings of helplessness among medical staff and reduces
their ability to provide effective care.

Similar challenges have been reported in other conflict-affect-
ed settings, where shortages of healthcare personnel and limited
access to essential services place additional pressure on already
strained health systems [17,18]. In Afghanistan, these difficulties
have been linked to staff shortages, financial barriers and disrup-
tions in access to care [18]. In Tigray, the war severely restricted
access to healthcare and contributed to increased mortality among
children under five [19]. The conflict in Sudan has also affected
medical education, with more than half of medical schools in
conflict-affected areas reporting attacks during the first months of
the war [20]. Together, these examples show how armed conflict
can affect healthcare at different levels, from access to essential
services to the training of future healthcare professionals.
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Several limitations should be considered when interpreting
these results. The relatively small sample size (n = 57) limits
the statistical power and generalizability. In addition, reliance
on self-reported survey data introduces potential recall and re-
porting bias, particularly in a high-stress conflict environment.
Finally, the cross-sectional design does not allow assessment
of temporal trends or causal relationships between armed con-
flict exposure and changes in healthcare system performance.

Moreover, the sample was limited to hospital-based pro-
fessionals and did not include perspectives from primary care
providers or humanitarian field staff. The use of open-ended
questions may have introduced subjectivity despite standard-
ized analysis procedures, and the absence of triangulation with
objective system-level indicators further constrains interpreta-
tion. The findings reflect the situation at the time of the study
and should be interpreted with caution, as conditions in an on-
going armed conflict can change rapidly.

CONCLUSIONS

The study showed that the healthcare system was already
rated relatively poorly in the Gaza Strip and a further marked
decline following the onset of the conflict. Although fewer
than half of patients required immediate medical attention, re-
stricted access to medicines and specialized equipment signifi-
cantly limited the ability to provide adequate care for injured
patients. These constraints may adversely affect clinical out-
comes, particularly among patients with burns and blast inju-
ries, which are frequently associated with multi-organ trauma,
head injuries, and internal organ damage.

The survey findings indicate a critical shortage of health-
care personnel, with only 4.1% of respondents reporting ade-
quate staffing levels. Overburdened hospitals also experienced
prolonged hospital stays due to insufficient bed availability
(3.6%) and delayed access to procedures. Shortages of essen-
tial resources were also frequently reported, particularly dress-
ing materials (26%), water (20.1%), and medications, indicate
substantial constraints in the availability of essential resources
and contribute to worsening clinical outcomes.

Statisticalanalysisconfirmedasignificantdeclineinhealthcare
system performance following the onset of conflict (Z =—5.55;
p < 0.001), with mean and median ratings decreasing from
2.82 and 3.0 before the conflict to 1.49 and 1.0 afterward.
The predominance of high-severity injuries, especially burns
and multi-organ trauma, suggests a shift toward emergency-
dominated care, reducing the capacity to manage routine and
chronic conditions.

Overall, these findings confirm that healthcare systems in
conflict-affected regions face severe shortages of personnel,
infrastructure and essential supplies, contributing to a transi-
tion toward crisis-oriented care and directly influencing clini-
cal outcomes.
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