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Abstract
Introduction:The Gaza Strip lives in a protracted emergency crisis and experienced several
Israeli escalations. These escalations have overwhelmed the hospitals and highlighted the
need to optimize Primary Health Care Centers (PHCCs) to form part of the emergency
response system. This study, therefore, aimed to assess the emergency preparedness of
the Ministry of Health (MoH)-run level-four PHCCs in the Gaza Strip (where
Emergency Medical Services are provided along with preventive and curative services).
Methods: The study was cross-sectional, used quantitative methods, and utilized two tools.
The first tool was a self-administered structured questionnaire exploring Primary Care
Providers’ ([PCPs]; doctors and nurses) experiences, perceived capabilities, and training
needs. The second tool was an observational checklist used to assess the preparedness of
the emergency rooms (ERs) at level-four PHCCs in the Gaza Strip.
Results:Two hundred and thirty-eight PCPs (34.5% doctors and 65.5% nurses) working in
16 level-four PHCCs were included. Overall, 64.4% of the participants had experience
working in PHCCs during Israeli escalations, though 35.3% of them were unaware of
the contingency plan (CP) of PHCCs. More nurses were aware of CPs than doctors
(66.9% versus 42.7%; P <.001). Moreover, 65.7%, 46.7%, and 42.5% of the participants
were trained in Basic Life Support (BLS), Advanced Cardiac Life Support (ACLS), and
Primary Trauma Care (PTC), respectively. However, many had received the training for
more than two years, and none of the PHCCs had all its staff trained. Only 36.8% of
the participants were trained in Post-Trauma/Post-Operative Care (wound care and dress-
ing), and the percentage of trained nurses was significantly higher than those of doctors
(36.8% versus 13.9%; P <.001). The majority of the participants admitted they need
ACLS training (89.2%), PTC training (89%), BLS training (81.1%), and Post-Trauma/
Post-Operative Care training (76.8%). Only 29.63% of emergency drugs and 37.5% of
the equipment and disposables were available in the ERs of all PHCCs, and none of the
PHCCs had all the essential emergency drugs, equipment, and disposables available.
Conclusion: Level-four PHCCs in the Gaza Strip are not adequately prepared to respond to
emergencies.Generally, PCPs lack appropriate competencies for emergency response, andmany
PHCCs lack the infrastructure to support Primary Emergency Care (PEC). Thus, PCPs need
continuous education and training in disaster preparedness and response and PEC.
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Introduction
An emergency is an event or imminent threat that produces, or
potentially produces, a range of health consequences that require
coordinated actions, usually urgent and often non-routine. It
includes epidemics, natural disasters, and those involving violence
and conflict, which can become protracted.1 In emergencies, infra-
structure, supplies, and the health workforce can be impaired or
non-existent, creating challenging environments to deliver good-
quality care.2

The Gaza Strip, in the occupied Palestinian territory (oPt), lives
in a protracted emergency crisis. From 2008 through 2021, the
Gaza Strip experienced four major Israeli military escalations (in
2008-2009, 2012, 2014, and 2021). During these escalations,
3,845 Palestinians were killed and 19,617 were injured.3–6 Health
care facilities have also sustained damage. In the 2008-2009 esca-
lation, 21 health care facilities were damaged,3 and in 2014, four
Primary Health Care Centers (PHCCs) were destroyed.7

Similarly in 2021, six hospitals and 11 PHCCs were damaged.6

Damaged health care facilities, amidst electricity outages and severe
depletion of medications and medical supplies, added additional
strain to Gaza’s already overwhelmed health care system.

In the Gaza Strip, PrimaryHealth Care (PHC) services are pro-
vided through 98 PHCCs; the Ministry of Health (MoH; Gaza,
oPt) operates 52, the United Nations Relief and Works Agency
for Palestinian Refugees (UNRWA; Gaza, oPt) operates 22,
nongovernmental organizations operate 19, and the Ministry
of Interior (MoI; Gaza, oPt) operates five through Police
Medical Services.8 In the Gaza Strip, PHCCs are either level
three or level four. Level-three PHCCs provide preventive ser-
vices (Maternal and Child Health [MCH], vaccination, and
Family Planning [FP]); curative services (General Practitioner
[GP] and medical specialist); and health education, and some
PHCCs have a laboratory. Level-four PHCCs, in addition to
the services provided in level-three PHCCs, provide dental care,
obstetrics and gynecology, radiology, and Emergency Medical
Services.9

During escalations, the number of injuries dramatically
increases, and hospitals deal with surges of casualties. During
the 2021 escalation, theMoH emergency and surgical departments
dealt with 1,900 patients over 11 days.10 The Israeli forces also
damaged roads leading to Al Shifa Hospital, the largest in Gaza,
hindering the ambulances from accessing it.11 This experience
highlighted the urgent need for proper emergency management
and proposed activating the emergency rooms (ERs) of MoH-
run level-four PHCCs to respond to future escalations.10 In the
Gaza Strip, PHC could be optimized to form part of the emergency
response system. Several studies have emphasized the importance
of PHC in preparing for, responding to, and recovering from emer-
gencies.12–16 Several studies have also recommended providing
Primary Emergency Care (PEC) at PHCCs as a strategy to reduce
the burden on hospitals’ emergency departments (EDs).17,18 But
the question remains whether PHCCs in the Gaza Strip are pre-
pared and whether Primary Care Providers (PCPs) have adequate
emergency competencies to respond to emergencies. To the
authors’ knowledge, PHC preparedness and PCPs’ roles, emer-
gency competencies, and experiences have not been studied.
This study, therefore, aimed to assess the emergency preparedness
of MoH-run level-four PHCCs in the Gaza Strip. The primary
objectives were to: (1) understand the role of level-four PHCCs
in the Gaza Strip and the challenges encountered during

emergencies; (2) determine whether PCPs (doctors and nurses)
working in level-four PHCCs have the competencies and experi-
ence to respond to potential emergencies; and (3) assess the prepar-
edness of ERs in level-four PHCCs.

Methods
Study Design
The study was cross-sectional, used quantitative methods, and uti-
lized two tools. The first tool was a self-administered structured
questionnaire developed by the research team and designed for
yes/no and multiple-options answers. The questionnaire was then
translated into Arabic and was pre-tested with four experienced
PCPs (two doctors and two nurses). The participants in the pre-
testing were asked to fill out the questionnaire, following which
a discussion was conducted. During the discussion, the partic-
ipants were asked to reflect on the questionnaire’s design and
length, and the clarity and relevance of the questions. They were
also asked to interpret some questions and whether they had sug-
gestions for possible questionnaire improvements. Following the
pre-testing process, modifications to the questionnaire were made
accordingly.

The final version of the questionnaire included 44 questions
divided into four sections: (1) participants’ basic information; (2)
knowledge about the contingency plan (CP) and experience work-
ing during emergencies; (3) continuous education and training; and
(4) Knowledge, Attitude, and Practice (KAP). The KAP section

Variable n (%)

Job Title (n= 238)

Doctor 82 (34.5)

Nurse 156 (65.5)

Gender (n= 236)

Male 107 (45.3)

Female 129 (54.7)

Age (n= 235)

20-30 years 34 (14.5)

30-40 years 84 (35.7)

40-50 years 74 (31.5)

50-60 years 43 (18.3)

Years of Experience Working in the PHC (n= 232)

<5 years 64 (27.6)

5-10 years 36 (15.5)

10-20 years 74 (31.9)

>20 years 58 (25.0)

Specialty (for Doctors) (n= 80)

General Practice 39 (48.8)

Family Medicine 25 (31.3)

Internal Medicine 2 (2.5)

Pediatrics 5 (6.3)

Obstetrics and Gynecology 8 (10.0)

Others 1 (1.3)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 1. Basic Characteristics of Participants Working in the
16 Level-Four PHCCs in the Gaza Strip
Abbreviations: PHC, Primary Health Care; PHCC, Primary Health
Care Center.
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focused on the participants’ perceived competencies, experiences,
and training needs to provide PEC, particularly for cardiac arrest
and trauma patients.

The second tool was an observational checklist used to assess the
availability of emergency drugs, disposables, and equipment in the
ERs and the ERs’ infrastructure, and it was completed by the

research team with assistance from a nurse from each PHCC.
The drugs list was obtained from the essential drugs list for the
PHC in the Gaza Strip.

Study Settings
The study was conducted from May through June 2022 and
involved 16 level-four PHCCs distributed across the five governo-
rates of the Gaza Strip. Three PHCCs were from North Gaza
(Abu Shebak, Shuhada Jabalia, and Shuhada Beit Lahia); six from
Gaza (Sabha, Al Surani, Shuhada Al Daraj, Shuhada Al Remal,
Shuhada Al Zaytoun, and Shuhada Al Sheikh Radwan); two from
the Middle Area (Shuhada Dair Al Balah and Shuhada Al
Nuseirat); three from Khan Younis (Bani Suhaila, Muscat Al
Qarara, and Shuhada Khan Younis); and two from Rafah (Tal
Al Sultan and Shuhada Rafah).

Study Participants
All doctors and nurses working at the targeted PHCCs were eli-
gible to participate in the study. Targeted participants were iden-
tified by contacting the heads of PHCCs who provided the
numbers of PCPs. Doctors and nurses who were volunteers or were
in an internship were excluded.

Doctors and nurses who were present in the PHCCs at the time
of data collection were invited to participate after being informed

Item All
n (%)

Doctors
n (%)

Nurses
n (%)

P Value

Worked in the PHC during any Israeli escalation in
the Gaza Strip (n= 233)

150 (64.4) 53 (64.6) 97 (64.2) .952

Worked in the PHC during the 2021 Israeli
escalation in Gaza Strip (n= 228)

122 (53.5) 45 (56.3) 77 (52) .542

Worked in the PHC during any other Israeli
escalations in the Gaza Strip (2009, 2012, or
2014) (n= 236)

120 (50.8) 43 (53.1) 77 (49.7) .619

Aware of the CP of the PHC (n= 236) 138 (58.5) 35 (42.7) 103 (66.9) <.001a

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 2. Participants’ Experience Working during Emergencies (Israeli Escalations) and Knowledge about the CP
Abbreviations: PHC, Primary Health Care; CP, contingency plan.

a P <.05, statistically significant.

Barrier Responses n (%)

Lack of Human Resources 132 (15.6)

Psychological Distress 121 (14.3)

Shortage of Essential Medicines and
Equipment

120 (14.2)

Heavy Workload 112 (13.3)

Lack of Needed Training 109 (12.9)

Patients are Unable to Reach the PHCC 81 (9.6)

Lack of Enough Space in the PHCC 76 (9.0)

Lack of Medical Protocols and Standards 71 (8.4)

Interrupted Water and Electricity Supplies 23 (2.7)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 3. Participants’ Opinions Regarding the Potential
Barriers to Providing High-Quality PHC Services during
Emergencies
Abbreviations: PHC, Primary Health Care; PHCC, Primary Health
Care Center.

Priority Responses n (%)

Developing and Implementing a
Validated and Practiced CP

171 (22.6)

Supporting the PHCCswith the Essential
Medications and Equipment

161 (21.3)

Building the Capacity of the PCPs 148 (19.6)

Increasing the Number of the PCPs 144 (19.0)

Developing Medical Protocols 121 (16.0)

Others 11 (1.5)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 4. Participants’ Opinions Regarding the Priorities to
Improve the Quality of PHC Services during Emergencies
Abbreviations: CP, contingency plan; PHC, Primary Health Care;
PHCC, Primary Health Care Center; PCP, Primary Care Provider.

Barrier Responses n (%)

Patients could not reach the PHCCs
because of the lack of transportation

148 (27.4)

People are not aware that PHCCs are open
and functional during emergencies

124 (22.9)

People do not prioritize medical care during
emergencies (receiving themedical care can
be delayed after the end of the emergency)

118 (21.8)

Lack of drugs and medical supplies 104 (19.2)

PCPs are not prepared to respond during
emergencies

47 (8.7)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 5. Participants’Opinions Regarding the Barriers that the
Local People Encounter in Accessing Good-Quality PHC
Services during Emergencies
Abbreviations: PHC, Primary Health Care; PHCC, Primary Health
Care Center; PCP, Primary Care Provider.
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about the study’s purpose and assured of data confidentiality. Those
who agreed to participate gave consent and were given the printed
Arabic version of the questionnaire after being instructed. All ques-
tionnaires were collected the same day or the next day.

Ethics
The study was approved by the Committee for Helsinki
ethics approvals (Number: PHRC/HC/1156/22) in Gaza, the
International Cooperation and Projects Directorate of the MoH,
the PHC Directorate, and the MoI in Gaza.

Statistical Analysis
The collected data were entered, managed, coded, and analyzed
using IBM SPSS statistics version 28 (IBM Corp.; Armonk,
New York USA). Missing responses to the questions in the com-
pleted questionnaires were coded as missing. Descriptive statistics
were reported as numbers and percentages, calculated from the

total number of respondents for each question. Pearson Chi-square
test was used to compare categorical data, and a P value <.05 was
considered statistically significant.

Results
Participants Basic Characteristics
Of the 320 doctors and nurses working in the targeted PHCCs,
250 were present during data collection. Two hundred and
forty-six completed the questionnaire, and four refused to partici-
pate. Data from 238 questionnaires were included in the data
analysis. Reasons for non-inclusion were: not specifying the job
title (n= 6), not filling the questionnaire (n= 1), and being an
internship doctor (n= 1). Therefore, 74.4% of the total study pop-
ulation was included in the study.

Participants’ basic characteristics are described in Table 1.
Approximately two-thirds of the participants (65.5%; n= 156)

Training All n (%) Doctors n (%) Nurses n (%) P Value

BLS (n= 233) 153 (65.7) 58 (71.6) 95 (62.5) .163

Most Recent Training (n= 151)

< One Year 61 (40.4) 22 (39.3) 39 (41.1)

One-Two Years 26 (17.2) 8 (14.3) 18 (18.9)

> Two Years 64 (42.4) 26 (46.4) 38 (40)

ACLS (n= 229) 107 (46.7) 37 (45.1) 70 (47.6) .717

Most Recent Training (n= 106)

< One Year 52 (49.1) 25 (67.6) 27 (39.2)

One-Two Years 14 (13.2) 3 (8.1) 11 (15.9)

> Two Years 40 (37.7) 9 (24.3) 31 (44.9)

PTC (n= 233) 99 (42.5) 38 (48.1) 61 (39.6) .215

Most Recent Training (n= 97)

< One Year 32 (33) 11 (28.9) 21 (35.6)

One-Two Years 11 (11.3) 4 (10.5) 7 (11.9)

> Two Years 54 (55.7) 23 (60.5) 31 (52.5)

Post-Trauma/Post-Operative Care (n= 234) 68 (29.1) 11 (13.9) 57 (36.8) <.001a

Most Recent Training (n= 65)

< One Year 28 (43.1) 2 (25) 26 (45.6)

One-Two Years 6 (9.2) 1 (12.5) 5 (8.8)

> Two Years 31 (47.7) 5 (62.5) 26 (45.6)

PFA (n= 235) 87 (37) 22 (27.5) 65 (41.9) .03a

Most Recent Training (n= 84)

< One Year 25 (29.8) 5 (23.8) 20 (31.7)

One-Two Years 17 (20.2) 5 (23.8) 12 (19)

> Two Years 42 (50) 11 (52.4) 31 (49.2)

MISP for SRH (n= 232) 26 (11.2) 14 (17.5) 12 (7.9) .027a

Most Recent Training (n= 24)

< One Year 5 (20.8) 1 (8.3) 4 (33.3)

One-Two Years 7 (29.2) 4 (33.3) 3 (25)

> Two Years 12 (50) 7 (58.3) 5 (41.7)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 6. Number and Percentage of Participants Working in Level-Four PHCCs Who Received Training in Several Training
Areas, the Gaza Strip, June 2022
Abbreviations: PHCC, Primary Health Care Center; BLS, Basic Life Support; ACLS, Advanced Cardiac Life Support; PTC, Primary Trauma
Care; PFA, Psychological First Aid; MISP, Minimum Initial Service Package; SRH, sexual and reproductive health.

a P <.05, statistically significant.
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were nurses, and over one-half (54.7%; n= 129) were females.
Almost one-half of the doctors (48.8%; n= 39) were GPs, and
most specialized doctors were in FamilyMedicine (31.3%; n= 25).
Over one-third (35.7%; n= 84) were aged between 30-40 years,
and approximately one-third (31.9%; n= 74) worked at the
PHC for 10-20 years.

Experience Working during Emergencies and Knowledge about the
CP
The participants were asked to report on whether they experienced
working in the PHCCs during Israeli escalations in Gaza
(Table 2). Only 53.5% (n= 122) worked in the PHCCs during
the 2021 escalation, and they had varied roles; 48.9% (n= 44) pro-
vided routine health care services, 34.4% (n= 31) provided emer-
gency services, 12.2% (n= 11) provided wound care and dressing,
and 4.4% (n= 4) had administrative roles. The remaining staff (n
= 32) did not specify their roles.

Only 40.5% (n= 92) of the participants worked in at least two
escalations, including the 2021 escalation. In this group, approxi-
mately two-thirds (66.7%; n= 60) stated that the provided services
in their PHCCs were of better quality during the 2021 escalation.
When asked about the reasons, the following were most frequently
reported by the respondents (n= 55): the CP was well-activated
(38.6%), the staff was well-trained and prepared to work during
emergencies (27.7%), the PHCC was well-prepared in terms of
drugs and equipment availability (30.1%), and other reasons
(3.6%). The participants were also asked to report the most affected
PHC services during the 2021 escalation: MCH was declared as
the most affected (19.2%), followed by vaccination (14.9%), mental
health services (13.6%), non-communicable diseases (12.1%), den-
tal services (12.1%), and FP (11.1%). Emergency services and gen-
der-based violence services were reported as the least affected (8.8%
and 8.1%, respectively).

Over one-half of the participants (58.2%; n = 138) were
aware of the available CP for PHCCs, though awareness varied
considerably across the PHCCs (P = .014). Moreover, the per-
centage of nurses aware of the CP was significantly higher than

that of doctors (66.9% versus 42.7%; P <.001). Furthermore,
the percentage of aware participants was higher among those
who had experience working in the PHC during escalations
compared to the inexperienced (64.7% versus 45.8%; P =
.005). Nevertheless, 35.3% of the participants (n = 53/233)
who worked in the PHCCs during Israeli escalations were
unaware of the CP.

Previous experience working in EDs was also investigated.
More than one-half of the participants (56.4%; n = 133) had
experience working in the ED of a hospital, of whom 45.6% (n
= 61) worked for less than one year, 28.2% (n = 37) worked
between one and five years, and 25.2% (n = 33) worked for more
than five years.

The participants were asked about their opinion regarding
the potential barriers to providing high-quality PHC services
during emergencies (Table 3). Lack of human resources was
most frequently reported (15.6%), while interrupted water
and electricity supplies were the least (2.7%). The participants
were also asked about the priorities to improve PHC service
quality during emergencies (Table 4). Developing and imple-
menting a validated and practiced CP was most frequently
reported (22.6%).

The participants were also asked about their opinion regarding
barriers the local people encounter in accessing good-quality PHC
services during emergencies (Table 5). Lack of transportation to
reach the PHCCs was the most reported barrier (27.4%), while
staff unpreparedness to respond during emergencies was the least
reported (8.7%).

Continuous Education and Training
The participants were asked to report on whether and when they
received several trainings (Table 6). Overall, 65.7% (n = 153) of
the participants had received training in Basic Life Support
(BLS), though 42.4% (n = 64) received it for more than two
years. Moreover, 46.7% (n = 107) had received training in
Advanced Cardiac Life Support (ACLS), of whom 37.7% (n
= 40) had the training for at least two years. Ninety-nine partic-
ipants (42.5%) received training in Primary Trauma Care
(PTC), of whom 55.7% (n = 54) had the most recent training
over two years ago. No statistically significant differences were
observed between doctors and nurses regarding BLS, ACLS, or
PTC training (P >.05). Most PHCCs (93.8%; n = 15) had at
least 50% of their PCPs trained in BLS. However, only six
PHCCs (37.5%) had at least 50% of their PCPs trained in
ACLS, and only five (31.3%) had at least 50% of their PCPs
trained in PTC. None of the PHCCs had all their PCPs trained
in BLS, ACLS, or PTC.

The majority of the participants (84.3%; n= 166) had never
been trained in Post-Trauma/Post-Operative Care (wound care
and dressing), and Psychological First Aid (PFA) training was
received by only 37% (n= 87). Similarly, most participants
(88.8%; n= 206) had never received training in the Minimum
Initial Service Package (MISP) for Sexual and Reproductive
Health (SRH). The percentages of nurses who reported receiving
Post-Trauma/Post-Operative Care, PFA, and MISP for SRH
training were significantly higher than those of doctors (P <.001,
P = .03, and P = .027, respectively). None of the PHCCs had all
their PCPs trained in Post-Trauma/Post-Operative Care, PFA, or
MISP for SRH.

Emergency Responses n (%)

Cut Wounds 162 (14)

Hypertension Emergencies 162 (14)

Burns 146 (12.6)

Acute Bronchial Asthma 135 (11.6)

Renal Colic 91 (7.9)

Gastrointestinal 89 (7.7)

Chest Pain 89 (7.7)

Acute Abdomen 79 (6.8)

Fracture 68 (5.9)

Epilepsy 56 (4.8)

Shock 30 (2.6)

Cardiac Arrest 29 (2.5)

Polytrauma 21 (1.8)

Others 2 (0.2)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 7. Common Emergencies Encountered in the PHCCs
Abbreviation: PHCC, Primary Health Care Center.
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Knowledge, Attitude, and Practice (KAP)
The vast majority of the participants (93.2%; n = 218) believed
that emergency services are an essential component of the
PHC. However, 46.8% (n = 109) were unsatisfied with the
PEC services provided at their PHCCs. When asked about
the reasons for unsatisfaction, the participants reported the fol-
lowing in order: lack of emergency equipment (20.50%), the ER
had inappropriate space or design to treat emergency cases
(19.70%), lack of emergency medication (18.90%), lack of pro-
tocols and clinical guidelines (14.20%), shortage of PCPs
(13.50%), and PCPs were not trained nor experienced in emer-
gency medicine (13.20%).

The participants were asked to report common emergencies
encountered in their PHCCs (Table 7). Cut wounds and hyperten-
sive emergencies were reported as the most frequent (14% each),
while cardiac arrest and polytrauma were reported the least (2.5%
and 1.8%, respectively).When the participants were asked what they
would do if they encountered an emergency case in their PHCCs,
the majority (91.1%; n= 204) said they would start providing initial
resuscitation/treatment before transferring the patient to a hospital.

The participants’ perceived capabilities in providing PEC and
their experiences in resuscitating emergency patients were also
investigated (Table 8). Forty-nine participants (21.4%) reported
being involved in resuscitating a patient with cardiac arrest during
the last 12 months. Over two-thirds of the participants (70.3%; n
= 161) reported that they could provide BLS (recognizing cardiac
arrest, calling for help, and performing cardiopulmonary resuscita-
tion [CPR]). However, less than one-half (43.5%; n= 101)
reported that they could provide ACLS (inserting

oropharyngeal or nasopharyngeal airway, using a bag mask, pro-
viding oxygen, continuing CPR, giving a shock, and adminis-
tering emergency drugs). Those who felt incapable reported a
lack of practical skills in BLS (72.6%) and ACLS (43.6%) as
the main reason for being incompetent.

Thirty-seven participants (16.1%) reported being involved with
a polytrauma patient in the last 12 months. Only 40.5% (n= 94)
admitted they could resuscitate polytrauma patients (conducting
the primary and secondary survey and managing life-threatening
emergencies). Similarly, lack of practical skills in PTC was recog-
nized as the main reason by 44.8% of the participants who felt inca-
pable. No statistically significant differences were observed
between doctors and nurses regarding their perceived capabilities
in BLS, ACLS, or PTC (P >.05).

One hundred and thirty-three participants (61%) reported
being involved in providing care for a patient with a wound during
the last 12 months. Most participants (79.8%; n= 182) reported
being capable of providing wound care and dressing, but the per-
centage of capable nurses was significantly higher than that of doc-
tors (90.6% versus 59.5%; P <.001). Similarly, the lack of practical
skills in wound care was identified as the main reason by 52.6% of
those who felt incapable.

The participants were also asked whether there was resuscitation
equipment in their PHCCs and whether they could use it. Only
18.9% (n= 43) declared that their PHCCs had an automated
external defibrillator (AED), and 18.1% (n= 39) reported the
availability of a defibrillator. Overall, 31.7% (n= 71) and 28.5% (n
= 65) stated that they knew how to use the AED and the defibril-
lator, respectively.

Capability All
n (%)

Doctors
n (%)

Nurses
n (%)

P Value

Providing Quality BLS (n= 229) 161 (70.3) 52 (67.5) 109 (71.7) .513

Providing Quality ACLS (n= 232) 101 (43.5) 28 (52.3) 73 (47.7) .074

Using the AED (n= 224) 71 (31.7) 26 (34.2) 45 (30.4) .562

Using the Defibrillator (n= 228) 65 (28.5) 23 (29.5) 42 (28) .813

Providing Quality PTC (n= 232) 94 (40.5) 29 (36.7) 65 (42.5) .396

Providing Quality Post-Trauma/Post-
Operative Care (n= 228)

182 (79.8) 47 (59.5) 135 (90.6) <.001a

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 8. Participants’ Feelings Regarding their Capability to Provide Emergency Resuscitative Measures
Abbreviations: BLS, Basic Life Support; ACLS, Advanced Cardiac Life Support; AED, automated external defibrillator; PTC, Primary Trauma
Care.

a P <.05, statistically significant.

Area of Training Needed All n (%) Doctors n (%) Nurses n (%) P Value

BLS (n= 228) 185 (81.1) 59 (75.6) 126 (84.0) .126

ACLS (n= 232) 207 (89.2) 71 (89.9) 136 (88.9) .819

PTC (n= 218) 194 (89.0) 65 (87.8) 129 (89.6) .697

Post-Trauma/Post-
Operative Care (n= 224)

172 (76.8) 64 (25.5) 108 (74.5) .269

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 9. Participants’ Needs for Training
Abbreviations: BLS, Basic Life Support; ACLS, Advanced Cardiac Life Support; PTC, Primary Trauma Care.
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The participants were also asked whether they needed training
to becomemore proficient in providing PEC (Table 9). Themajor-
ity (89.2%; n= 207) admitted they needed ACLS training, fol-
lowed by PTC (89%; n= 194), BLS (81.1%; n= 185), and
Post-Trauma/Post-Operative Care (76.8%; n= 172).

Finally, the participants were asked to report on their willingness
to work in the ERs of PHCCs during emergencies (during future
escalations). Approximately one-third (30.4%; n= 70) expressed
their unwillingness. The following reasons were reported: not hav-
ing previous experience working in the ER (49%), not having prac-
tical skills in emergency medicine (33.7%), and not having
theoretical knowledge of emergency medicine (17.3%).

Capacity and Readiness of ERs in Level-Four PHCCs in the Gaza
Strip
The results of the observational checklist are shown in Table 10.
The ERs of nine PHCCs (56.3%) were located near the PHCC’s
main entrance, and only five (31.3%) had a separate entrance.
Regarding bed numbers and patient privacy (availability of curtains
between the beds), the results showed that 11 PHCCs (68.8%) had
at least two beds in the ER. However, the ER space in five PHCCs
was insufficient to provide emergency services for more than one
patient simultaneously, and the patient’s privacy was maintained
in only 11 PHCCs (68.8%). Four PHCCs (25%) had a specially
assigned nurse for the ER, and only one (6.3%) had a specially
assigned doctor. The emergency drugs, disposables, and supplies
were stored in a cabinet inside the ER and were easily accessible
in 14 PHCCs (87.5%), and only two PHCCs (12.5%) had clinical
flowcharts for emergency case management.

Regarding the availability of emergency drugs, the results
showed that only 29.63% (n= 8) of the drugs (Dexamethasone,
Furosemide, Hydrocortisone, Metoclopramide, Normal Saline
0.9%, Promethazine, Sodium Bicarbonate, and Povidine Iodine)
were available in all PHCCs (Table 11). Sodium Bicarbonate
was not available in any PHCC. None of the PHCCs had all
the essential emergency drugs available.

Emergency equipment and disposables were also assessed for
availability (Table 12). Only 37.5% (n= 12) of the equipment
and disposables (emergency trolley, nebulizer, nebulizer mask, oxy-
gen cylinder, oxygen mask, scissors, intravenous stand, cannulas,
sterile gauze, gauze bandage, sterile gloves, and non-sterile gloves)
were available in all PHCCs. None of the PHCCs had all the
emergency equipment and disposables available.

Discussion
The emergency unpreparedness of PHCCs and PCPs is a global
problem. Several studies showed that PHC is not sufficiently pre-
pared to respond to disasters,19–22 and in most countries, GPs are
poorly prepared for disasters,13 and Gaza is not exceptional.

Even though the Gaza Strip lives in a protracted emergency cri-
sis, 35.6% of the participants have never worked in PHCCs during
any Israeli escalation, and only 40.5% worked in at least two esca-
lations, including the 2021 escalation. These findings indicate that
PHCCs in theGaza Strip do not work at full capacity during emer-
gencies. This observation is also suggested by the participants, who
specified the lack of human resources as the main barrier to provid-
ing high-quality PHC services during emergencies. A sufficient
number of physicians in disaster-prone areas is vital for disaster
response,19 and therefore, the lack of human resources at
PHCCs inGaza can primarily affect emergency response and poses
a major challenge.

Health care workers need sufficient competencies to respond to
emergencies. Familiarity with the institutional emergency opera-
tions plan, for example, is essential for health care workers to sup-
port and implement a practical, coordinated course of action during
emergencies.23 The results, though, showed that 41.5% of the par-
ticipants were unaware of the CP. Moreover, 35.3% of those who
worked in PHCCs during Israeli escalations were unaware of the
CP. This implies that PCPs are poorly prepared, which could
impact service quality and PHCCs’ ability to respond to emergen-
cies. That could reflect why most participants (72.5%) reported
developing and implementing a validated and practiced CP as a
priority to improve PHC services quality during emergencies.

Item PHCCs n (%)

Location of the ER (n= 16)

ER is located near the entrance 9 (56.3)

ER is not located near the
entrance but is easily accessible

3 (18.7)

ER is located away from the
entrance and is not easily
accessible

4 (25.0)

Entrance of the ER (n= 16)

Same entrance 11 (68.7)

Separate entrance 5 (31.3)

Number of Beds Available in the ER

One bed 5 (31.3)

Two beds 8 (50.0)

> Two beds 3 (18.7)

ER Space to Simultaneously Provide Emergency Services for
>One Patient (n= 10)

Not enough 5 (50.0)

Enough 5 (50.0)

Privacy of the Patients in the ER of the PHCC (n= 16)

Not maintained 5 (31.3)

Maintained 11 (68.7)

EmergencyDrugs, Disposables, and Supplies Stored in a Cabinet
Inside the ER and are Easily Accessible (n= 16)

No 2 (12.5)

Yes 14 (87.5)

Availability of a Specially Assigned Doctor Working in the ER
(n= 16)

No 15 (93.7)

Yes 1 (6.3)

Availability of a Specially Assigned Nurse Working in the ER
(n= 16)

No 12 (75.0)

Yes 4 (25.0)

Availability of Clinical Flowcharts for Emergency Case
Management (n= 16)

No 14 (87.5)

Yes 2 (12.5)

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 10. Results of the Observational Checklist of the ERs of
PHCCs in the Gaza Strip, June 2022
Abbreviations: PHCC, Primary Health Care Center; ER, emergency
room.
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Therefore, one of the highest priorities in preparing PHCCs for
future emergencies is training PCPs on the CP.

Health care workers also need appropriate technical competen-
cies to respond to disasters.23 In the present study, the percentages
of PCPs trained and capable of providing life-saving emergency
services were investigated. These services are crucial, especially dur-
ing emergencies when access to hospitals could be prohibited due
to road damage. The fact that 34.3% of the participants were not
trained in BLS and 53.3% were not trained in ACLS suggests that
resuscitation training is not emphasized enough in the continuous
education and training for PCPs. Moreover, the trained partici-
pants do not have periodic training (many had the training formore
than two years). Such emergencies are not rare, as several partici-
pants (21.4%) reported being involved in resuscitating a patient
with cardiac arrest during the last 12 months. Moreover, the study
showed that over one-third of the participants who worked in
PHCCs during the 2021 escalation had a primary role in providing
emergency services, emphasizing the fundamental role of the
PHCCs in emergency response. Other studies also showed that
some patients with pre-cardiac arrest symptoms might seek help
from GPs and/or collapse in the PHCC itself.24,25 Another study
also showed that 12.5% of the participant doctors working in
PHCCs were involved in cardiac arrest resuscitation.26

Therefore, training PCPs in immediate cardiac resuscitation is cru-
cial, and they should make every effort to maintain up-to-date cer-
tification in BLS andACLS.27 In other studies, the vast majority of
doctors (97%) working in PHCCs were trained in BLS,28,29 which
is higher than in this study (71.6%). However, more doctors in this
study were trained in ACLS compared to the study conducted in
Jeddah, Saudi Arabia (54.9% versus 39.3%, respectively),28 but less
compared to the study conducted in public PHCCs in Singapore
(69.7%).30 In another study conducted in Indonesia following an
earthquake in 2009, PCPs of only one PHCC were trained in
BLS, but none were trained in ACLS.19

The study showed that 57.5% of the participants were not
trained in PTC, and 59.5% clearly stated they were incapable of
resuscitating patients with polytrauma, suggesting that formal
training in trauma management is not widely adopted. Although
polytrauma was the least common emergency encountered by
the participants, 16.1% were involved with a polytrauma patient
during the last 12 months. Therefore, to improve PHCCs’ prepar-
edness, more focus is needed to train PCPs in traumamanagement.
A recent systematic review concluded that all front-line staff in
low- and middle-income countries (LMICs) should be offered
PTC training.31 Several studies conducted in LMICs have also
shown that medical staff’s (doctors and non-doctors) knowledge,

Drug PHCCs
n (%)

Amount

Minimum Maximum Mean

Dexamethasone 4mg\ml 16 (100.0) 4 20 9.06

Furosemide 20mg\2ml 16 (100.0) 3 20 7.81

Hydrocortisone 100mg 16 (100.0) 5 20 9.44

Metoclopramide 10mg/ml 16 (100.0) 2 25 7.56

Normal Saline 0.9% 16 (100.0) 2 30 5.38

Promethazine 50mg\2ml 16 (100.0) 1 10 4.5

Povidine Iodine 10% 16 (100.0) 1 5 1.31

Lidocaine HCL 2% 10ml 15 (93.8) 1 17 2.53

Salbutamol 100mcg/inhal 15 (93.8) 1 10 2.93

Silver sulphadiazine 1% 15 (93.8) 1 5 1.73

Hyoscine N-Butylbromide 20mg/2ml 14 (87.5) 2 20 6.93

Water for injection 10ml 14 (87.5) 1 16 8.93

Diazepam 10mg/2ml 13 (81.25) 1 5 2.15

Dextrose 5% Bag of 500ml 12 (75.0) 1 7 3

Diclofenac sodium 25mg\ml 12 (75.0) 1 10 3.17

Epinephrine 1mg\ml 12 (75.0) 1 5 3.25

Isosorbide Dinitrate 5mg SL 11 (68.8) 1 30 10.82

Dextrose 5% þ Saline 0.9% Bag of 500ml 11 (68.8) 1 5 3.27

Atropine sulphate 1mg/ml 10 (62.5) 2 5 3.6

Acetylsalicylic acid 100mg 8 (50.0) 1 30 9.25

Lidocaine HCL 2% 30g 7 (43.8) 1 5 2.71

Paracetamol 125mg/ml 100ml 6 (37.5) 1 10 4.5

Aminophylline 250mg\10ml 2 (12.5) 2 4 3

Insulin Regular HM 100U/ml 10ml 2 (12.5) 1 10 5.5

Ranitidine 50mg/2ml 1 (6.3) 5 5 5

Sodium valproate 200mg/5ml 1 (6.3) 1 1 1

Sodium Bicarbonate 8.4% 20 ml 0 (0.0) 0 0 0

Alrayyes © 2023 Prehospital and Disaster Medicine

Table 11. Availability of Emergency Drugs in Level-Four PHCCs in the Gaza Strip, June 2022
Abbreviation: PHCC, Primary Health Care Center.
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perceived confidence,32,33 and skills34 in managing trauma patients
have improved significantly after participating in PTC courses.
Moreover, this study showed that 55.7% of the trained participants
had PTC training for more than two years, suggesting that refresh-
ing sessions are not prioritized. Evidence showed that technical
knowledge decreased noticeably after 6-12 months following

PTC training, and thus all medical staff should obtain periodic
training.35

The present study showed an overall positive attitude toward
emergency services as an essential component of PHC.
However, many participants expressed dissatisfaction claiming
the ER’s unpreparedness as themain reason, a reality also suggested
by the observational checklist findings. Several other studies also
showed that PHCCs are inadequate for providing emergency care
services.26,36,37 The participants also expressed the lack of emer-
gency protocols and clinical guidelines as a reason for dissatisfac-
tion, and only two PHCCs had clinical flowcharts available in the
ER. Emergency algorithms displayed in the ERs of PHCCs are
fundamental.27 Therefore, ensuring the availability of emer-
gency drugs and equipment and clinical guidelines is essential
to ensure emergency services quality and improve PHCCs’
preparedness.

The high percentage of the participants who expressed their
need for emergency training, even among the trained and
capable, suggests personal dissatisfaction. It could also indicate
that PCPs are willing to learn and improve their competencies.
In other studies, doctors and nurses working in PHC also
reported needing emergency training.17,26,38 The high number
of untrained PCPs and those who reported needing further
training emphasize the importance of continuing medical edu-
cation programs in emergency medicine in PHC. Training pro-
grams and continuous medical education in emergency care
could help GPs to enhance their knowledge, competence, and
confidence.39 Therefore, policymakers in the Gaza Strip need
to develop a comprehensive training program based on profes-
sional standards with specific, measurable objectives tailored to
PCPs’ needs and skills.

Limitations
This study focused mainly on PCPs’ skills in delivering essential
emergency medical assistance during emergencies. It did not
intend to assess PCPs’ knowledge or competencies concerning
the concepts of disaster preparedness or response nor to assess
PHCCs’ organizational or operational capabilities. Further
research, therefore, is needed to evaluate the knowledge and
skills of PCPs in disaster preparedness and management.
Moreover, this study was conducted in the Gaza Strip and is rel-
evant to its unique context; therefore, it likely does not apply in
different contexts.

Conclusion
The increased scale, frequency, and impact of escalations in Gaza
underpin the need for a better emergency response system where
PHC is primarily integrated. However, this study showed that
PHCCs in the Gaza Strip are not adequately prepared.
Generally, PCPs lack appropriate emergency competencies, and
many PHCCs lack the appropriate infrastructure to support PEC.
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