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A B S T R A C T   

Background: Hospital disaster and emergency preparedness are critical for country-specific readiness level to 
withstand disasters. Lebanon has consistently experienced man-made and natural disasters. This study sought to 
perform a comprehensive assessment of the country’s level of hospital disaster and emergency preparedness. 
Method: A 3-step methodology was designed. We first developed a Hospital Disaster and Emergency Preparedness 
(HDEP) tool following a comprehensive literature review. Second, we conducted a modified Delphi process with 
local experts to tailor the HDEP tool to the Lebanese context. Third, we administered the tool to directors of 
hospitals with at least a 100 bed capacity across all governates in Lebanon. 
Results: Twenty four hospitals were included. All (100%) had a disaster and emergency response plan, but only 
83% of hospital plans included a recovery phase, and 62% included a formal surge capacity plan. Most hospitals 
were equipped with basic medical/pharmaceutical supplies, onsite laboratories, blood banks and imaging fa-
cilities. Disaster-only medical carts and disaster-only supplies were available in only 33% and 42% of the hos-
pitals, respectively. The majority of hospitals (71%) had a medical ICU, but only 25% had a surgery-specific ICU. 
A backup communication system was reported in only 66.7% of hospitals. Only 79% of hospitals routinely 
perform disaster drills. Post-disaster mental health services were present in 15% of surveyed hospitals. 
Conclusion: A formal HDEP plan was common to Lebanese hospitals however gaps in disaster preparedness were 
identified. Future initiatives should focus on building upon existing resources and capacities to strengthen 
readiness and improve coordination.   

1. Introduction 

Globally, natural and man-made disasters have increased in intensity 
and frequency at an unprecedented rate, almost 3 fold the rates reported 
4 decades ago [1,2]. Nearly 700,000 individuals lost their lives and over 
1.2 million people suffered short- and long-term disabilities as a result of 
natural disasters with estimated economic loss of more than a trillion 
dollars [3,4]. The levels of emergency and natural disasters vulnerability 
vary considerably among different regions across the globe. It is evident 
that the burden of disasters is disproportionally placed on low- and 
middle-income countries (LMICs) where approximately 85% of disasters 

occur [5]. Many LMICs disasters are worsened by limited available re-
sources and the lack of proper infrastructure and of adequate healthcare 
systems to cope with the intensity and severity of disasters in local 
communities [6–8]. 

The Eastern Mediterranean Region (EMR) is prone to disaster 
vulnerability due to its increased political instabilities and constant 
turmoils. EMR ranks first worldwide in terrorist incidents, accounting 
for almost 27% of the global number of Mass Casualty Incidents (MCI) 
[9,10]. Regional humanitarian crises have reached an unprecedented 
rate and created a large number of refugees and displaced individuals 
that were forced to escape regional wars and settle in neighboring 
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countries [11]. More specifically, Lebanon experienced a 16-year civil 
war and continuous political turmoil resulting in recurrent government 
instability, man-made disasters and complex emergencies. Due to its 
location in the Middle East, Lebanon is prone to constant internal civil 
unrest and manmade disasters coupled with poor infrastructure and 
under-resourced public services that exacerbated government vulnera-
bility and increased its risk of Mass Casualty Incidents requiring emer-
gency care. The regional conflicts and the ongoing wars in neighboring 
countries since 2011 aggravated Lebanon’s humanitarian and disaster 
situations particularly with the massive influx of more than a million 
refugees into Lebanon since 2012 [12]. The refugee population had 
further challenged the country’s emergency health care system and its 
readiness to efficiently cope with the growing emergency needs [12]. 
Furthermore, the Lebanese political uprising since October 2019 and the 
onset of propagating nationwide protests against government corruption 
and mismanagement increased the burden of violence-related injuries 
and placed additional strains on the limited resources in the healthcare 
system. Thus, expanding hospital disaster and emergency preparedness 
capacity to cope with emergencies and man-made disasters is critical to 
reducing the impact of the humanitarian crises and Mass Casualty In-
cidents (MCI). Despite its sizeable implications on the country’s 
healthcare system, a limited number of studies have investigated 
disaster and emergency preparedness and response in Lebanon [9,10]. 
The government recently expressed interest in disaster preparedness and 
management and established a national Disaster Risk Management Unit 
(DRM) [13–15]. Nonetheless, DRM associated projects remain frag-
mented and disintegrated. Existing studies and reports mainly described 
the impact of disasters on local hospitals in Lebanon and assessed 
adequate responses adopted to deal with disasters and mass causalities 
resulting from blasts and explosions [9,10,13–15]. These studies 
underscored the deficiencies in the nation’s response strategies and the 
absence of a clear command structure, communication and coordination 
between those involved in the response. The need arises for a strategic 
disaster plan that can help the country to efficiently respond with 
appropriate actions. Hospitals play an important role in mitigating the 
impact of disasters on the healthcare system. Adopting an effective 
emergency preparedness plan is key for hospital readiness. 

In this study, we conducted a comprehensive assessment of the 
country’s level of hospital disaster and emergency preparedness. We 
initially designed and developed a Hospital Disaster and Emergency 
Preparedness (HDEP) tool and used the proposed tool to systematically 
assess the level of emergency and disaster preparedness at Lebanese 
hospitals and their readiness to deal with complex emergencies and 
humanitarian crises. The study findings will provide an overview of the 
level of hospital preparedness with the goal of developing a disaster 
preparedness tool that can be implemented in Lebanon and other 
developing countries. 

2. Material and methods 

2.1. Tool design 

To design the tool, we extensively reviewed the literature and 
identified existing hospital disaster preparedness tools developed by 
global institutions including the World Health Organization (WHO), US 
Department of Homeland Security National Incident Management Sys-
tem (NIMS), Association for Professionals in Infection Control and 
Epidemiology (APIC) and the Center for Disease Control and Prevention 
(CDC) [16–26]. Informed by the literature, we initially compiled a list of 
common elements shared by these existing tools and adopt it to inform 
the design of our proposed Hospital Disaster and Emergency Prepared-
ness (HDEP) tool. These elements encompassed 4 main components (1. 
preparedness, 2. command, 3. communication and 4. Management) and 
are dispersed across the three phases of the emergency activation pro-
cess: 1) pre-event preparedness, 2) response and 3) post-event recovery 
[27]. We synthesized these essential elements and adapted them to our 

newly proposed tool. The designed HDEP comprises 5 key elements, 
selected based upon their critical presence in any comprehensive and 
effective hospital preparedness plan and their potential to accurately 
depict hospitals’ level of preparedness.  

Tool Components Description 

Hospital information (e.g. 
demographics, capacity, surge 
capacity) 

Hospital general information on 
demographics, location and capacity. 

Preparedness (e.g. existing plan, 
mechanisms of activation, drills, 
trained personnel) 

Existing hospitals’ strategic and 
operational plans that identify priorities 
upon activation of an emergency system 
and ensure continuity of operations. 
Existing mass-casualty triage protocol 
as a common component in all reviewed 
disaster preparedness tools. Training 
courses and drills that cover all 
procedures to promote a prompt and 
efficient response. Mutual aid 
agreements signed with governmental 
and non-governmental agencies to 
stimulate dialogue with key 
stakeholders at the local and regional 
level. 

Incident Command System (ICS) 
(e.g. number of coordinators and roles, 
replacements, meeting area with a 
communication system) 

Incident Command System (ICS) is a 
common term listed in disaster 
preparedness plans. ICS establishes 
priorities and objectives and 
subsequently sets strategies to achieve 
those objectives. Within the ICS system, 
coordinators span across multiple 
functions from operations, to planning, 
to logistics and to administration/ 
finance. 

Communication (e.g. internal 
communication system and external 
communication with government and 
non-governmental agencies) 

Accurate and timely Communication is 
key to the success of any disaster 
preparedness plan. Portable and 
scalable communication systems are 
needed for adequate transfer of 
information to make well-informed 
decisions. A spokesperson is often 
assigned to communicate with the 
public in case of an emergency. These 
communication systems also need to 
withstand damage along with a plan in 
case of a failure or malfunction. 

Management (e.g. resources, logistics, 
staff, facility, lab, blood bank, safety 
and security). 

The management element includes 
protocols for 1) ordering and employing 
resources based on vulnerabilities, 2) 
executing a pre-existing agreement with 
agencies to provide the necessary items 
and 3) real-time monitoring of a 
resource management information 
system. Managing the capacity of a 
hospital is key to calculate the surge 
capacity and to estimate the demand for 
hospital services. Additional 
management components to ensure 
hospital safety and maintain its security 
activities include:1) control of access 
points, 2) evacuation plans, 3) crowd 
control, 4) personnel identification via 
badges and 5) clear escorting plans. The 
management component extends to 
encompass the recovery processes that 
occur post-disaster such as inventory 
assessment, incident summaries as well 
as staff counselling if needed  

Once we finalized the main components of a disaster and emergency 
preparedness plan, we benchmarked these elements and adapted them 
to the context of Lebanese hospitals. 

2.2. HDEP tool development and validation 

To refine and finalize the HDEP tool, we adopted a modified Delphi 
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method approach to consult with multiple Subject Matter Experts 
(SMEs) and solicit their inputs on ways to enhance the HDEP tool and 
adapt its elements to the Lebanese context (Fig. 1). The Delphi method is 
a consensus-based decision-making technique that enables a panel of 
SMEs to share and exchange observations and views about a complex 
problem under investigation to reach a solution [28–31]. We invited 7 
local emergency physicians and disaster preparedness stakeholders from 
multiple hospitals across Lebanon to participate in multiple Delphi 
sessions [32,33]. The modified Delphi process was divided into two 
phases; the first phase solicited SME’s individual inputs through email 
and the second phase was meeting in person. Three fundamental criteria 
for selecting SMEs were: SME’s background knowledge, heterogeneity, 
and representativeness. The modified Delphi meeting encompassed a 
panel of experts in the field of Emergency Medicine and served as a 
platform to conduct a consensus-based decision-making to finalize the 
HDEP tool. To avoid any group effect, the first Delphi session was done 
remotely by requesting SME’s feedback individually via email. The 
second Delphi session was conducted in-person. The in-person session 
allowed SMEs to collaborate, exchange thoughts and pool their back-
ground knowledge and expertise to assess each element of the HDEP 
tool. Delphi participants shared their knowledge and expertise, and 
discussed their suggestions with the group to decide upon each element 
of the tool based on multiple criteria including information relevance, 
contextuality, applicability and usefulness in accurately assessing hos-
pital level of emergency preparedness. Participating experts exhaus-
tively discussed and exchanged inputs to reach a consensus, particularly 
on debatable elements of the HDEP tool. The final version of the HDEP 
tool synthesized SMEs’ expert inputs and integrated their diverse 
knowledge into a comprehensive and context-sensitive final product. 

We initially pilot-tested the HDEP tool at 5 selected hospitals across 
Lebanon for data validation. Barriers and facilitators were noted to 
enhance the data collection process and hospital accurate assessment. 

2.3. Hospital assessment 

This hospital assessment was a cross-sectional assessment of cohort 
hospitals meeting the inclusion criteria of more than 100 beds (please 
refer to appendix A). A list of hospitals was obtained from the Lebanese 
Syndicate of Hospitals (https://www.syndicateofhospitals.org.lb), from 
which 37 hospitals were identified as meeting our inclusion criteria. 
Among those, 24 hospitals (2 public, 21 private and 1 charity) agreed to 
participate (response rate = 64.9%). Due to the low number of recruited 
public hospitals, we stratified the datasets by governorate rather than by 
hospital type (Table S1). 

2.4. Data collection 

The research team sent invitations to hospitals meeting the study 
inclusion criteria and asked them to participate in the study. Upon 
agreement, a follow-up communication was initiated with hospital ad-
ministrators (i.e. director, Emergency preparedness designee) to 
conduct interview meetings and on-site visits to participating hospitals. 
The research team consisted of medical residents trained on the use of 
the HDEP tool survey and interviews. The HDEP tool checklist was used 
to capture accurate data on existing resources and level of emergency 

preparedness. Due to directors’ conflicting schedules, a selected number 
of hospitals completed the survey over the phone. 

2.5. Data analysis 

Descriptive and inferential data analysis techniques were applied. 
Data were analyzed using Statistical Package for the Social Sciences 
(SPSS) version 24. For continuous variables, the median and inter-
quartile range were calculated. Per 100,000 values were calculated by 
dividing the mean of the corresponding variable. For categorical vari-
ables, a Chi-squared test was used to compare across different 
geographic regions. P-value < 0.05 indicates statistical significance. A 
scoring system summarizing each phase and the overall HDEP pre-
paredness were devised. Each phase’s score was then reweighted where 
(1) weighted preparedness score = 0.4*preparedness score, (2) 
weighted response score = 0.4*response score, and (3) weighted re-
covery score = 0.2*recovery score. The composite score was calculated 
as the sum of the weighted scores. Study results aggregated tool ele-
ments scores and summarized the level of preparedness across hospitals 
in Lebanon. 

3. Results 

Hospitals Characteristics: A total of 24 hospitals were included in 
the study. Nearly 46% of the hospitals (n = 11) were located in Beirut 
and its nearby Mount Lebanon governorate, with the remaining hospi-
tals (n = 13, 54.1%) distributed across North Lebanon (n = 7, 29.2%), 
Bekaa (n = 3, 12.5%) and South Lebanon (n = 3, 12.5%). All hospitals 
met the minimum requirements for accreditation by the national min-
istry whereas only 7 (29.2%) had international accreditation (Table 1). 
All hospitals reported the presence of a formal HDEP plan (100%) across 
all administrative governorates. Notably, among the three major HDEP 
phases, a plan that involves post-disaster recovery procedures was pre-
sent in 83.3% of the hospitals’ plans, while being less common in Bekaa 
(66.7%) and South Lebanon (66.7%). 

Preparedness: All hospitals (N = 24, 100%) had a plan to activate 
HDEP procedures, the majority (75%) of which occurs via an audio code 
system that is loudly announced across the hospital, for the exception of 
the Bekaa and South regions, where an HDEP activation involves intra- 
team individual announcements (66.7%) (Table 2). HDEP training is 
mainly provided within the hospital (83.3%) rather than through 
external organizations such as the Lebanese Red Cross. Interestingly, 
only 79.2% of all hospitals reported periodic drills of which 16/19 =
84.2% had annual drills scheduled. 

In terms of portable equipment, all hospitals had access to equipment 
such as X-ray machines (95.8%), cardiac monitors (100%), ventilators 
(91.7%) whereas the least available was sonograms (75%), particularly 
in South Lebanon (33.3%). Fixed imaging scanners such CT scanners 
(95.8%) and MRI scanners (83.3%) were widely available in all 
hospitals. 

The assessment depicted a deficiency in the Intensive Care Units 
(ICUs) capacity. Medical and neonatal ICUs were the most prevalent 
types of ICU (70.8%), followed by general (33.3%), surgical (25%), and 
pediatric (20.8%) ICUs. General ICU was least prevalent in Beirut 
(28.6%) and Mount Lebanon (28.6%) while medical and neonatal ICUs 
were least prevalent in Bekaa (33.3%). Surgical and pediatric ICUs were 
non-existent in Bekaa (0%) and South Lebanon (0%). None of the sur-
veyed hospitals had a dedicated burn unit. The majority of the hospitals 
(95.8%) had morgue space though with limited capacity up to a 
maximum of 10 bodies. Similarly, the majority of hospitals (95.8%) have 
operating rooms with an absolute median of 6 rooms and a maximum of 
12 rooms. All hospitals had hospital-owned on-site pharmacy as well as 
access to basic medical supplies such as basic equipment, medications, 
power generators, water and oxygen. A large number of hospitals had 
onsite supply of stretchers (95.8%), N95 masks (87.5%), flashlights 
(75%), maps (83.3%) and communication devices (83.3%), all of which 

Fig. 1. Study timeline. An initial HDEP tool was drafted based on existing 
HDEP literature. The tool was revised several times using the Delphi approach. 
Data collection ensued after the tool was pilot-tested and finalized. 

S. Al-Hajj et al.                                                                                                                                                                                                                                  

https://www.syndicateofhospitals.org.lb


International Journal of Disaster Risk Reduction 51 (2020) 101889

4

were least available in Bekaa and South Lebanon among all governor-
ates. The least available elements were tents (33.3%), ambulances 
(33.3%) and helipads (16.7%). None of the governorates had onsite 
ambulances available (p = 0.0083) except in Beirut = 2 (1–2). No he-
lipads exist in participating hospitals in Beirut. 

Incident Command System: Among the surveyed hospitals, 87.5% 
had an incident command committee, most of which cooperate with 
other governmental and non-profit organizations (Table 3). The lack of 
an existing surge capacity plan was reported by 62.5% of the hospitals, 
largely lacking in South Lebanon hospitals (33.3%). The surge capacity, 
defined as the number of additional beds that can be staffed and 
equipped within 12 h, is 19 (10.5–27.5). 

Upon HDEP activation, 83.3% of the hospitals reported that their 
staff leaders report to pre-identified locations and perform duties rele-
vant to rapid transfer (95.8%), discharge of patients (95.8%), cancel-
lation of elective procedures (100%), and expanding into nearby hotels 
and gyms for additional space (62.5%). Disaster medical carts and 
disaster supplies were available in only 33.3% and 41.7% of the hospi-
tals, respectively, mainly in Mount Lebanon governorate. Numerous 
hospitals have procedures to redirect patient overflow (70.8%) and 
designated family areas (83.3%) but only half (54.2%), provide food 
services to patients and their families, mainly in Beirut (28.6%). For 
media coverage, nearly 79.2% of the hospitals have a media represen-
tative, with only 66.7% have a dedicated space for media personnel and 
coverage. 

During an HDEP plan, 95.8% of the hospitals reported dedicated 
triage officers who would be located in an area close to the original ED 
(100%) which can be reached via clear directions (75%) and a newly 
established reception desk (87.5%) after which patients will be triaged 
using a color-coding system (83.3%), and/or numbering system (25%) 
and/or via written statements (4.2%). 

Communication: The majority of hospitals (79.2%) had a tracking 
system to track casualties, transferred patients and discharged patients. 
A tracking system was mainly lacking in South Lebanon. Although 
83.3% of the hospitals had patient isolation protocols, infection control 
remains a remarkable deficiency with only 50% and 41.7% of the hos-
pitals administer chemical and radiological decontamination proced-
ures. These procedures were particularly less common in South 
Lebanon. Storage of patient items and evidence preservation is reported 
by the majority of hospitals whereby in the context of concurrent 
forensic investigation, only 29.2% of the hospitals had evidence con-
tainers and 33.3% had staff trained for evidence preservation. Similar to 
the tracking system and infection control, South Lebanon had the least 
evidence preservation procedures. 

Additionally, the majority of hospitals had onsite medical labora-
tories (95.8%) and blood banks (83.3%). Approximately 83.3% reported 
having surge preparedness plans with almost half had a plan to transfer 
overload to other pre-identified laboratories and blood banks (58.3% 
and 54.2%, respectively). Plans for patients transfer were particularly 
lacking in Mount Lebanon hospitals (25%). 

Table 1 
General characteristics of the surveyed hospitals by governorate.   

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

Population 5,396,675 439,526 1,829,464 1,147,724 938,656 1,041,305  

Type 
Public 2 (8.3%) 0 (0.0%) 1 (25.0%) 0 (0.0%) 1 (33.3%) 0 (0.0%) – 
Private 21 (87.5%) 7 (100%) 3 (75.0%) 6 (85.7%) 2 (66.7%) 3 (100%) – 
Charity 1 (4.2%) 0 (0.0%) 0 (0.0%) 1 (14.3%) 0 (0.0%) 0 (0.0%) – 

Accreditation 
Ministry 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
International 7 (29.2%) 1 (14.3%) 2 (50%) 3 (42.9%) 1 (33.3%) 0 (0.0%) – 

Daily ED visits 
Total 50 (35.5–70) 75 (67.5–82.5) 43 (30.75–50) 65 (50–70) 30 (25–40) 30 (30–35)  
Per 100,000 1.1 19.5 2.1 5.2 3.5 3.2  

Beds 
Total 150 (120–175) 185 (155.5–196.5) 138.5 (105–177.75) 150 (139–161.5) 150 (130–150) 100 (100–125.5)  
Per 100,000 2.9 43.5 7.9 12.8 14.6 11.2  
ED Adult 8 (7–13) 13 (10–13.5) 11 (7.25–14) 7 (7–10.5) 9 (7.5–9.5) 8 (5.5–8)  
ED Pediatric 4 (1.75–8) 6 (4.5–8) 2.5 (1.75–3.5) 1 (0.5–2.5) 9 (7.5–9.5) 8 (5–8)  

Staff: Doctors 
Total 130 (100–212.5) 200 (146–265.5) 205.5 (118–302) 130 (105–155) 115 (107.5–122.5) 71 (58–90.5)  
Per 100,000 3.0 47.1 11.7 11.9 12.3 7.2  

Staff: ED Doctors 
Total 6 (4–7.25) 7 (6–12.5) 4 (3.5–5.75) 7 (4.5–7.5) 4 (4–5) 6 (5–6)  
Per 100,000 0.1 2.5 0.3 0.5 0.5 0.5  
Dayshift 1 (1–2.25) 2 (1–3) 1.5 (1–2.25) 2 (1–2.5) 1 (1–1.5) 1 (1–1)  
Nightshift 1 (1–2) 1 (1–2) 1 (1–1) 2 (1–2.5) 1 (1–1.5) 1 (1–1)  

Staff: ED Nurses 
Total 15 (8.75–18.5) 15 (7–40) 13 (9.5–17) 16.5 (15.25–19.25) 13 (10.5–15.5) 9 (7.5–11)  
Per 100,000 0.3 5.4 0.7 1.5 1.4 0.9  
Dayshift 4 (3–5) 4.5 (2.5–6.5) 3.5 (2.75–4.25) 4 (3.5–5) 4 (4–4) 4 (3.5–4.5)  
Nightshift 3 (2–4) 3.5 (2.25–5.5) 2.5 (2–3) 3 (3–4) 2.5 (1.75–3.25) 2 (2–2.5)  

HEDP 
HEDP exists? 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Preparedness 

phasea 
24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 

Response phaseb 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Recovery phasec 20 (83.3%) 7 (100%) 3 (75%) 6 (85.7%) 2 (66.7%) 2 (66.7%) 0.5869  

a Further phase details are available in Table 2. 
b Further phase details are available in Table 3. 
c Further phase details are available in Table 4. 
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The majority of the hospitals (91.7%) had a formal communication 
system where 58.3% communicate using pagers and/or 70.8% using 
phone texts and/or 83.3% using intra-hospital telephones. One major 
deficiency related to the presence of backup means of communication 
such as Walkie-Talkie which was reported by only 66.7% of the hospi-
tals, the lowest of which was in North Lebanon (42.9%). Several hos-
pitals immediately notify on-duty (79.2%) staff as well as off-duty staff 
(70.8%) for potential recruitment if needed with a maintained staff list 
(83.3%). The majority of hospitals (79.2%) had a data storage facility 

and experts to recover lost data (87.5%). Staff notification and data 
storage facilities were less common among the Bekaa governorate hos-
pitals (33.3%). 

Fire control, safety and information technology within the hospitals 
and away from the disaster locations are integral components of a hos-
pital’s HDEP response plan. Almost all hospitals (95.8%) had existing 
fire control measures including training and drills as well as onsite 
alarms and detection systems. 

Management Element: Security teams were reported in 95.8% of the 

Table 2 
Detailed features of the HDEP preparedness phase by governorate.   

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

HDEP activation 
Code 18 (75.0%) 6 (85.7%) 4 (100%) 5 (71.4%) 1 (33.3%) 2 (66.7%) 0.3197 
Alarm 3 (12.5%) 1 (14.3%) 0 (0%) 1 (14.3%) 1 (33.3%) 0 (0%) 0.6933 
Manually 8 (33.3%) 1 (14.3%) 0 (0%) 3 (42.9%) 2 (66.7%) 2 (66.7%) 0.1693 

HDEP training 
By the hospital 20 (83.3%) 6 (85.7%) 2 (50%) 7 (100%) 2 (66.7%) 3 (100%) 0.2123 
By an external 

organization 
5 (20.8%) 2 (28.6%) 1 (25%) 1 (14.3%) 1 (33.3%) 0 (0%) 0.8174 

Drills 
Drills 19 (79.2%) 5 (71.4%) 3 (75%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.8174 

Yearly drills 16 (84.2%) 5 (100%) 3 (100%) 4 (66.7%) 2 (100%) 2 (66.7%) 0.9752 

Imaging facilities 
Portable X-rays 23 (95.8%) 7 (100%) 3 (75%) 7 (100%) 3 (100%) 3 (100%) 0.2657 
Portable cardiac 

monitors 
24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 

Portable sonograms 18 (75%) 7 (100%) 3 (75%) 4 (57.1%) 3 (100%) 1 (33.3%) 0.1208 
Portable ventilators 22 (91.7%) 7 (100%) 4 (100%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.399 
CT scanners 23 (95.8%) 7 (100%) 3 (75%) 7 (100%) 3 (100%) 3 (100%) 0.2657 
MRI scanners 20 (83.3%) 6 (85.7%) 3 (75%) 7 (100%) 2 (66.7%) 2 (66.7%) 0.5869 

Intensive care units 
General ICU 8 (33.3%) 2 (28.6%) 1 (25%) 2 (28.6%) 2 (66.7%) 1 (33.3%) 0.7784 
General ICU beds 7.5 (6–9) 10 (9–11) 7 (7–7) 10 (7–13) 7 (6.5–7.5) 6 (6–6)  
Medical ICU 17 (70.8%) 5 (71.4%) 3 (75%) 6 (85.7%) 1 (33.3%) 2 (66.7%) 0.5828 
Medical ICU beds 8 (7–12) 8 (7–9) 8 (7–11.5) 7.5 (6.25–8) 14 (14–14) 13.5 (10.75–16.25)  
Surgical ICU 6 (25%) 2 (28.6%) 2 (50%) 2 (28.6%) 0 (0%) 0 (0%) 0.4888 
Surgical ICU beds 5 (2.75–6.5) 5 (3.5–6.5) 6 (5.5–6.5) 3.5 (2.75–4.25) NA NA  
Neonatal ICU 17 (70.8%) 5 (71.4%) 3 (75%) 6 (85.7%) 1 (33.3%) 2 (66.7%) 0.5828 
Neonatal ICU beds 10 (8–14) 13 (10–14) 8 (8–8) 7.5 (5.25–11.25) 18 (18–18) 25 (20.5–29.5)  
Peds ICU 5 (20.8%) 3 (42.9%) 1 (25%) 1 (14.3%) 0 (0%) 0 (0%) 0.4251 
Peds ICU beds 5 (4–5) 4 (3.5–4.5) 8 (8–8) 5 (5–5) NA NA  
Burns unit 0 (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) – 
Burns unit beds NA NA NA NA NA NA  

Morgue 
Morgue exists? 23 (95.8%) 6 (85.7%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) 0.6385 
Morgue capacity 4 (2–5.5) 4 (4–8) 4 (3.5–4) 2.5 (2–5.25) 4 (4–4) 2 (2–6)  

Operating Rooms 
Operating rooms exist? 23 (95.8%) 7 (100%) 3 (75%) 7 (100%) 3 (100%) 3 (100%) 0.2657 
Number of operating 

rooms 
6 (4.75–7) 7 (6.5–7.5) 6 (4.5–7.5) 5 (5–6.5) 3 (2.5–4) 3 (2.5–4)  

Pharmacy 
Hospital owned 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Maintained inventories 22 (91.7%) 6 (85.7%) 4 (100%) 7 (100%) 2 (66.7%) 3 (100%) 0.399 

Onsite supplies 
Equipment 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Medications 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Stretchers 23 (95.8%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 2 (66.7%) 0.1207 
Power generator 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Water 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Oxygen 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
N95 21 (87.5%) 6 (85.7%) 4 (100%) 7 (100%) 2 (66.7%) 2 (66.7%) 0.4097 
Tents 8 (33.3%) 3 (42.9%) 0 (0%) 4 (57.1%) 0 (0%) 1 (33.3%) 0.2335 
Flashlights 18 (75%) 6 (85.7%) 4 (100%) 5 (71.4%) 1 (33.3%) 2 (66.7%) 0.3197 
Maps 20 (83.3%) 7 (100%) 3 (75%) 6 (85.7%) 1 (33.3%) 3 (100%) 0.1062 
Communication devices 20 (83.3%) 7 (100%) 3 (75%) 7 (100%) 1 (33.3%) 2 (66.7%) 0.0611 
Ambulances 8 (33.3%) 6 (85.7%) 0 (0%) 2 (28.6%) 0 (0%) 0 (0%) 0.0083 
Number of ambulances 0 (0–0.25) 2 (1–2) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)  
Helipads 4 (16.7%) 0 (0%) 1 (25%) 2 (28.6%) 1 (33.3%) 0 (0%) 0.4757  
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Table 3 
Detailed features of the HDEP response phase by governorate.   

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

ICC 
ICC exists? 21 (87.5%) 7 (100%) 4 (100%) 6 (85.7%) 2 (66.7%) 2 (66.7%) 0.4097 

Meeting area 16 (76.2%) 4 (57.1%) 3 (75%) 5 (83.3%) 2 (100%) 2 (100%) 0.89 
Cooperates with the ministry 18 (85.7%) 6 (85.7%) 4 (100%) 5 (83.3%) 2 (100%) 1 (50%) 0.3197 
Cooperates with the fire 
department 

15 (71.4%) 4 (57.1%) 4 (100%) 3 (50%) 2 (100%) 2 (100%) 0.5658 

Cooperates with the red cross 17 (81%) 5 (71.4%) 4 (100%) 4 (66.7%) 2 (100%) 2 (100%) 0.6746 
Cooperates with the security 
forces 

18 (85.7%) 6 (85.7%) 4 (100%) 4 (66.7%) 2 (100%) 2 (100%) 0.529 

Cooperates with the army 18 (85.7%) 6 (85.7%) 4 (100%) 4 (66.7%) 2 (100%) 2 (100%) 0.529 
Cooperates with other hospitals 20 (95.2%) 7 (100%) 4 (100%) 5 (83.3%) 2 (100%) 2 (100%) 0.3908 

Surge capacity 
Surge capacity plan exists? 15 (62.5%) 5 (71.4%) 4 (100%) 3 (42.9%) 2 (66.7%) 1 (33.3%) 0.2975 
Surge capacity 19 (10.5–27.5) 20 (10–30) 20 (17.5–32.5) 12 (10.5–21) 18 (18–18) 12 (12–12)  

Imminent procedures 
Staff report to locations 20 (83.3%) 6 (85.7%) 4 (100%) 6 (85.7%) 2 (66.7%) 2 (66.7%) 0.7252 
Rapid transfer 23 (95.8%) 7 (100%) 4 (100%) 6 (85.7%) 3 (100%) 3 (100%) 0.6385 
Rapid discharge 23 (95.8%) 7 (100%) 4 (100%) 5 (71.4%) 3 (100%) 3 (100%) 0.258 
Cancel elective procedures 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
External care sites 15 (62.5%) 4 (57.1%) 3 (75%) 4 (57.1%) 2 (66.7%) 2 (66.7%) 0.9752 
Disaster-only medical carts 8 (33.3%) 3 (42.9%) 3 (75%) 1 (14.3%) 0 (0%) 1 (33.3%) 0.1952 
Disaster-only supplies 10 (41.7%) 3 (42.9%) 3 (75%) 2 (28.6%) 1 (33.3%) 1 (33.3%) 0.645 

Other procedures 
Patient overflow areas 17 (70.8%) 5 (71.4%) 3 (75%) 5 (71.4%) 2 (66.7%) 2 (66.7%) 0.9991 
Family areas 20 (83.3%) 6 (85.7%) 4 (100%) 5 (71.4%) 2 (66.7%) 3 (100%) 0.6017 
Food services 13 (54.2%) 2 (28.6%) 2 (50%) 4 (57.1%) 3 (100%) 2 (66.7%) 0.3277 
Media representative 19 (79.2%) 6 (85.7%) 3 (75%) 7 (100%) 1 (33.3%) 2 (66.7%) 0.1867 
Media area 16 (66.7%) 4 (57.1%) 3 (75%) 5 (71.4%) 2 (66.7%) 2 (66.7%) 0.9752 

Triage 
Dedicated officers 23 (95.8%) 7 (100%) 4 (100%) 6 (85.7%) 3 (100%) 3 (100%) 0.6385 
Close to ED 24 (100%) 7 (100%) 4 (100%) 7 (100%) 3 (100%) 3 (100%) – 
Clear routes 18 (75%) 5 (71.4%) 3 (75%) 6 (85.7%) 2 (66.7%) 2 (66.7%) 0.9515 
Reception 21 (87.5%) 6 (85.7%) 4 (100%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.6933 
Color triaging 20 (83.3%) 5 (71.4%) 4 (100%) 7 (100%) 1 (33.3%) 3 (100%) 0.0633 
Number triaging 6 (25%) 3 (42.9%) 1 (25%) 1 (14.3%) 1 (33.3%) 0 (0%) 0.6039 
Statement triaging 1 (4.2%) 0 (0%) 0 (0%) 1 (14.3%) 0 (0%) 0 (0%) 0.6385 

Tracking system 
Casualties 19 (79.2%) 6 (85.7%) 3 (75%) 6 (85.7%) 3 (100%) 1 (33.3%) 0.2856 
Transferred 19 (79.2%) 6 (85.7%) 3 (75%) 6 (85.7%) 3 (100%) 1 (33.3%) 0.2856 
Discharged 19 (79.2%) 6 (85.7%) 3 (75%) 6 (85.7%) 3 (100%) 1 (33.3%) 0.2856 

Infection control 
Chemical decontamination 12 (50%) 3 (42.9%) 2 (50%) 3 (42.9%) 3 (100%) 1 (33.3%) 0.46 
Radiological decontamination 10 (41.7%) 3 (42.9%) 2 (50%) 2 (28.6%) 2 (66.7%) 1 (33.3%) 0.832 
Preservation of patient items 22 (91.7%) 7 (100%) 4 (100%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.399 
Isolation protocols 20 (83.3%) 6 (85.7%) 3 (75%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.8342 

Evidence 
Plan to notify authorities 20 (83.3%) 7 (100%) 3 (75%) 5 (71.4%) 2 (66.7%) 3 (100%) 0.4757 
Notify staff of concurrent 

investigation 
12 (50%) 5 (71.4%) 2 (50%) 2 (28.6%) 2 (66.7%) 1 (33.3%) 0.5188 

Special containers 7 (29.2%) 4 (57.1%) 1 (25%) 1 (14.3%) 1 (33.3%) 0 (0%) 0.3199 
Trained staff 8 (33.3%) 4 (57.1%) 1 (25%) 3 (42.9%) 0 (0%) 0 (0%) 0.2677 

Lab 
Hospital-owned 23 (95.8%) 7 (100%) 4 (100%) 6 (85.7%) 3 (100%) 3 (100%) 0.6385 
Surge preparedness 20 (83.3%) 7 (100%) 4 (100%) 5 (71.4%) 2 (66.7%) 2 (66.7%) 0.3908 
Plan to transfer overload 14 (58.3%) 6 (85.7%) 1 (25%) 3 (42.9%) 3 (100%) 1 (33.3%) 0.1077 

Blood bank 
Hospital-owned 20 (83.3%) 6 (85.7%) 3 (75%) 7 (100%) 2 (66.7%) 2 (66.7%) 0.5232 
Surge preparedness 20 (83.3%) 6 (85.7%) 3 (75%) 7 (100%) 2 (66.7%) 2 (66.7%) 0.5869 
Plan to transfer overload 13 (54.2%) 5 (71.4%) 1 (25%) 5 (71.4%) 2 (66.7%) 0 (0%) 0.1477 

Fire 
Training 23 (95.8%) 7 (100%) 4 (100%) 7 (100%) 2 (66.7%) 3 (100%) 0.1207 
Drills 20 (83.3%) 5 (71.4%) 3 (75%) 7 (100%) 2 (66.7%) 3 (100%) 0.4757 
Plan 23 (95.8%) 7 (100%) 4 (100%) 7 (100%) 2 (66.7%) 3 (100%) 0.1207 
Alarm and detection systems 23 (95.8%) 7 (100%) 4 (100%) 7 (100%) 2 (66.7%) 3 (100%) 0.1207 

Security 
Dedicated team 23 (95.8%) 7 (100%) 3 (75%) 7 (100%) 3 (100%) 3 (100%) 0.2657 
Controlled entrances/exits 22 (91.7%) 7 (100%) 3 (75%) 7 (100%) 2 (66.7%) 3 (100%) 0.2438 
Monitored entrances/exits 22 (91.7%) 6 (85.7%) 3 (75%) 7 (100%) 3 (100%) 3 (100%) 0.5644 

(continued on next page) 
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surveyed hospitals with plans aiming at controlling and monitoring 
entrances/exits (91.7%) and escorting patients (91.7%) as soon as HDEP 
gets activated. 

Post-disaster recovery plans facilitate a hospital’s return to baseline 
operations and help assess expenses and the recovery period. Nearly 
83.3% of the hospitals had a recovery phase as part of the HDEP plan 
(Table 1) among which 85% had a dedicated recovery officer to prepare 
inventory equipment (90%), assess expenses (95%) and evaluate the 
duration of the recovery period (75%) (Table 4). Interestingly, only 15% 
had post-disaster mental health services, particularly lacking in hospi-
tals located in Mount Lebanon, Bekaa and South Lebanon. 

Upon inquiring about the interviewee’s overall impression regarding 
their hospital’s preparedness, 73.9% (N = 17) expressed that they are 
prepared whereas 21.7% (5) expressed preparedness for small incidents 
and only 1 hospital (4.3%) expressed unpreparedness (Fig. 2) (Table 5). 
Overall, Beirut governate had the highest composite HDEP score (77.4) 
whereas Bekaa governorate had the lowest (67.8) which is below the 
national score (73.6). 

4. Discussion 

Assessing hospitals’ exiting preparedness is key for coping with 
emergencies and large-scale disasters [34]. This study represents the 
first study to comprehensively assess hospitals’ disaster emergency 
preparedness plans across Lebanon and provide a systematic overview of 
existing gaps in preparedness and responses to emergencies and di-
sasters. The proposed tool and adopted methodology were easily applied 
to local hospitals and effective in assessing their levels of preparedness. 

The study findings are encouraging in terms of the presence of 
essential critical preparedness elements (preparedness, ICS, communi-
cation and management) amongst the overwhelming majority of 
participating hospitals across different geographic areas in Lebanon. 
Almost all hospitals have established procedures of emergency pre-
paredness activation in place; they conduct periodical drills and staff 
training, frequently review their existing medical and pharmaceutical 
facilities and accordingly set plans to expand their intensive care units 
(ICUs) and to secure additional equipment. Capacity building and 

emergency training were present in most hospitals to impart essential 
emergency skills and knowledge to hospital staff. They are considered to 
be fundamental pre-conditions to effectively respond to disasters [35]. 
As for the Incident Command System, many ICS elements were lacking 
essential components in some hospitals, namely available plans for surge 
capacity and for the availability of disaster-only medical carts and 
supplies. 

Some hospitals scored low on the HDEP communication component 
and reported a weak communication plan. The absence of a coherent 
communication and coordination plan has been shown to impair 

Table 3 (continued )  

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

Plan for rapid control of 
entrances/exits 

19 (79.2%) 5 (71.4%) 3 (75%) 6 (85.7%) 3 (100%) 2 (66.7%) 0.8174 

Escorting directions 22 (91.7%) 7 (100%) 3 (75%) 7 (100%) 2 (66.7%) 3 (100%) 0.2438 

IT system 
Communication system 22 (91.7%) 7 (100%) 4 (100%) 6 (85.7%) 3 (100%) 2 (66.7%) 0.399 
Pagers 14 (58.3%) 6 (85.7%) 3 (75%) 3 (42.9%) 1 (33.3%) 1 (33.3%) 0.3031 
Phone texts 17 (70.8%) 6 (85.7%) 2 (50%) 6 (85.7%) 1 (33.3%) 2 (66.7%) 0.3536 
Telephones 20 (83.3%) 5 (71.4%) 4 (100%) 6 (85.7%) 2 (66.7%) 3 (100%) 0.6017 
Backup system 16 (66.7%) 5 (71.4%) 3 (75%) 3 (42.9%) 3 (100%) 2 (66.7%) 0.4806 
Plan to notify on-duty 19 (79.2%) 7 (100%) 4 (100%) 5 (71.4%) 1 (33.3%) 2 (66.7%) 0.1231 
Plan to notify off-duty 17 (70.8%) 6 (85.7%) 3 (75%) 5 (71.4%) 1 (33.3%) 2 (66.7%) 0.5828 
Maintained staff contact info 20 (83.3%) 6 (85.7%) 3 (75%) 7 (100%) 2 (66.7%) 2 (66.7%) 0.5869 
Data storage 19 (79.2%) 6 (85.7%) 3 (75%) 7 (100%) 1 (33.3%) 2 (66.7%) 0.1867 
Plan to recover lost data 21 (87.5%) 6 (85.7%) 3 (75%) 7 (100%) 2 (66.7%) 3 (100%) 0.5232  

Table 4 
Detailed features of the HDEP recovery phase by governorate.   

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

Recovery 
Dedicated officer 17 (85%) 6 (85.7%) 2 (66.7%) 5 (83.3%) 2 (100%) 2 (100%) 0.8012 
Inventory 18 (90%) 6 (85.7%) 3 (100%) 5 (83.3%) 2 (100%) 2 (100%) 0.9515 
Assess expenses 19 (95%) 6 (85.7%) 3 (100%) 6 (100%) 2 (100%) 2 (100%) 0.9136 
Assess recovery 

period 
15 (75%) 6 (85.7%) 3 (100%) 3 (50%) 1 (50%) 2 (100%) 0.3874 

Mental healthcare 3 (15%) 2 (28.6%) 0 (0%) 1 (16.7%) 0 (0%) 0 (0%) 0.5409  

Fig. 2. Overall impression of the corresponding hospital preparedness as 
perceived by the interviewed person. Most interviewees (n = 17) expressed 
adequate preparedness compared to relative (n = 5) and inadequate pre-
paredness (n = 1). One hospital interviewee from the Mount Lebanon region 
declined to answer. 
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hospitals effective response to disasters and emergencies. Salmon et al. 
(2011) underline the importance of clear and adequate command and 
control along with strong leadership as key factors to effective coordi-
nation during time-sensitive crises [36]. Many countries, hit by 
large-scale disasters, failed to effectively provide timely response mainly 
due to unclear respondents’ roles and conflicting responsibilities, lack of 
communication between emergency personnel, government authority 
and local institutions, limited knowledge and skills and the absence of 
information systems [37,38]. In Lebanon, the national healthcare sys-
tem relies mainly on private hospitals (85%), thus calling for an overall 
integrated plan across hospital EDs in all areas of Lebanon to increase 
healthcare system capacity through improved communication and co-
ordination between hospitals and with emergency medical services 
agencies. To reinforce the effectiveness of the disaster and emergency 
response, hospitals should strengthen their communication systems and 
flow of command, clearly define hospital personnel roles and re-
sponsibilities, as well as specify mechanisms for task coordination of 
time-sensitive procedures and mainstreamed operations within each 
hospital [3]. 

Despite the overall high preparedness score reported across hospitals 
in Lebanon, major deficiencies were noted in this assessment, particu-
larly those related to hospital ICU capacity, surge capacity, ICC, 
decontamination and mental health. ICU capacity was a deficient 
element of preparedness in some Lebanese hospitals and even non- 
existent in others. This is especially true for remote hospitals located 
in the northern and southern regions. ICUs are an important aspect of 
HDEP plans and their availability with more sophisticated equipment 
and continuous monitoring indicates a higher level of preparedness 
[26]. Surge capacity was another major deficiency amongst the assessed 
hospitals. Hospitals surge capacity represents a critical component in 
determining hospital’s level of preparedness and its potential ability to 
accommodate a large influx of acutely injured or ill patients without 
disrupting the hospital daily operations. Barbish & Koenig demonstrated 
the 4 ‘S’ that represent the key elements of surge capacity, namely ‘Staff’ 
(i.e personnel), ‘Stuff’ (i.e. supplies), ‘Structures’ (i.e. facility) and 
‘Systems’ (i.e. management policies and procedures) [39]. These ele-
ments are needed to ensure a resilient surge capacity across all spec-
trums of the healthcare system. Be it infectious diseases pandemic, war 
and conflicts, or large scale disaster, Lebanese hospitals need to scale up 
their number of beds available to effectively treat patients in emergen-
cies. Determining the optimal number of hospital beds is a challenging 
endeavour. A common platform of hospital capacity and occupancy 
level can help improve communication between hospitals and allow for 
more balanced distribution of critically ill or injured patients in a timely 
manner. Additionally, a national plan for disaster response if developed 
and implemented would help define roles of hospitals and link resources 
during a large scale response. 

Many hospitals also lacked mental health services in this assessment. 
This is largely due to the fact that mental health services are stained with 
stigmatization; they are perceived as shameful illness among community 
members in Lebanon. This negative perception impedes victims’ be-
haviors to seek psychiatric treatment and consequently hinder hospitals’ 
investment in expanding their existing psychiatric services. Lack of 
coverage for mental health services and gaps in reimbursement by third- 

party payers represent additional barriers to implementing compre-
hensive collaborative care with access to mental health services in 
Lebanon [40]. 

Nonetheless, a limited discrepancy in the preparedness level was 
reported across Lebanese geographic districts. With the absence of sta-
tistically significant differences between the composite scores of 
participating hospitals, this limited geographic heterogeneity in hospital 
preparedness reflected the priority shared by Lebanese hospitals to 
prepare for mass casualty events in a setting with a high frequency of 
conflicts and man-made disasters. 

Overall, hospitals perceived preparedness and availability of a plan 
scored high in the survey. Perceived health care system preparedness is 
shown to be associated with an increased sense of preparedness among 
people and increased likelihood to comply with protective measures in 
case of emergency [41]. Our study confirmed that the majority of hos-
pital directors perceived their hospitals as ‘prepared’ to handle emer-
gencies. This would largely impact the hospital preparedness level and 
actions taken when dealing with disasters and crises and ultimately 
boost their confidence in the healthcare system. 

It is vital for hospital emergency preparedness to dynamically 
respond to the growing health needs of corresponding communities 
particularly during complex emergencies and among vulnerable pop-
ulations. Based on reported hospital deficiency in surge capacity, 
expanding this capacity is of utmost importance to cope with disasters 
and crises. This study agrees with a previous study that examined the 
surgical infrastructure (i.e. personnel, infrastructure, procedure, equip-
ment and supply) in Lebanon and reported significant disparities in 
surgical infrastructure across hospitals governorates particularly 
reporting under-resourced hospitals located in Syrian refugee dense 
areas in the Bekaa and North Lebanon regions bordering Syria. 
Expectedly, the capital Beirut had the highest resources with 30 sur-
geons per 100,000 people and 21 operating rooms per 100,000 
compared with Northern hospitals with 4 surgeons per 100,000 people 
and 2 per 100,000 people, respectively [42]. 

This study has some strengths and limitations. One of the main 
strengths of this study is the proposed tool and methodology that can be 
easily applied to assess hospitals’ overall preparedness in similar 
developing settings. 

This study has some limitations. First, the study focuses on self- 
reported data from hospitals personnel and administrators, which may 
have introduced some biases in the accurate assessment of hospital 
preparedness. The qualitative nature of the study might have led to 
underreporting the gaps at participating hospitals. Complementing this 
self-assessment with hospital observation may have addressed this 
limitation and enhanced the accuracy of the surveyed information. 
Second, this study focused only on assessing private and public hospi-
tals, including more stakeholders would have provided a more 
comprehensive overview of the level of health care system preparedness 
in Lebanon. 

Finally, the study covered hospitals with 100 beds and above, the 
study scope may limit the generalizability of the findings to the national 
disaster and emergency preparedness strategy. Due to the confidenti-
ality of data, documents related to funding, HR, and capacity assess-
ments were not accessible. 

Table 5 
HDEP phase scores and composite score by governorate.   

All (n = 24, 
100%) 

Beirut (n = 7, 
29.2%) 

Mount Lebanon (n = 4, 
16.7%) 

North (n = 7, 
29.2%) 

Bekaa (n = 3, 
12.5%) 

South (n = 3, 
12.5%) 

P- 
value 

Phase Scores 
Preparedness 72.6 ± 29.8 77.1 ± 30.8 70.0 ± 35.3 75.8 ± 31.0 63.8 ± 35.6 67.6 ± 37.5 0.44 
Response 75.3 ± 20.6 79.2 ± 21.1 78.1 ± 24.2 73.9 ± 25.7 70.8 ± 28.2 70.1 ± 32.2 0.18 
Recovery 72 ± 32.7 74.3 ± 25.5 73.3 ± 43.5 66.7 ± 33.3 70 ± 44.7 80 ± 44.7 0.98 

Composite 
Score 

73.6 77.4 73.9 73.2 67.8 71.1 –  
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5. Conclusions 

Preparedness is a key component of a disaster and emergency plan 
that can substantially reduce the impact of massive and large-scale di-
sasters. This study provided an assessment of the current status of hos-
pital preparedness in Lebanon and their ability to mitigate the effect of 
humanitarian crises in the country. The study offers an opportunity to 
build upon hospitals existing resources and capacities to address the 
deficiencies in the Lebanese health care system and to strengthen 
disaster and emergency response and preparedness. It also sheds light on 
the importance of performing similar studies with observations and 
direct contact with all hospitals. Hospital administrators and emergency 
preparedness personnel can adopt this assessment tool to verify hospital 
preparedness levels and address gaps in the disaster plans. Future ini-
tiatives should focus on surge capacity and increased coordination and 
communication between different stakeholders including MOH, hospi-
tals and EMS agencies. 
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