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Abstract:

Background: Disasters and extreme weather events generate sudden surges in emergency medical
services (EMS) and emergency department (ED) demand. Community-based disaster preparedness
(CBDP) programs—such as household preparedness training, Community Emergency Response Team
(CERT) models, community first-aid and psychosocial readiness curricula, and risk-communication
initiatives—aim to strengthen self- and mutual-aid capacities and may mitigate avoidable prehospital
and ED burden. Objective: To synthesize evidence on the effectiveness of CBDP programs in reducing
the burden on EMS/EDs and in improving disaster-relevant health outcomes. Methods: We conducted
a systematic review guided by PRISMA principles. Eligible studies (2000-2025) evaluated CBDP
interventions in any hazard setting and reported outcomes relevant to emergency care burden (e.g., EMS
call load, time-to-first-aid, appropriate care-seeking, ED utilization, surge management, or resilience
proxies). Data were synthesized narratively given heterogeneity in programs and outcomes; risk of bias
was appraised using ROBINS-I for nonrandomized studies and RoB 2 for randomized trials. Results:
Evidence consistently links CBDP participation to improved household preparedness, faster initiation
of lay first-aid, and more appropriate care-seeking, with downstream potential to moderate avoidable
EMS/ED demand; however, direct causal estimates on ED utilization remain limited. CERT-style
volunteer programs strengthen local surge capacity and coordination, while integrated mental-health +
preparedness curricula improve preparedness and reduce psychological symptoms—factors associated
with better adherence to shelter-in-place guidance and more judicious ED use. Primary health care
(PHC)-linked preparedness frameworks demonstrate plausible pathways to decompress EDs by routing
non-urgent needs to community and PHC assets. Conclusions: CBDP programs improve readiness and
community response behaviors through multiple mechanisms that plausibly reduce emergency care
burden, though rigorous, prospective measures of EMS/ED load effects are scarce. Standardized metrics
(including ED crowding indices) and prospective, multi-site evaluations are needed to quantify system-level
impact.

Keywords: Community, Disaster, Community-Based Disaster Preparedness Programs, Effectiveness,
Reducing Emergency Care Burden.

suadlall

(sl shll aludl 5 (EMS) duhall (5 ) shall cilead e callall 8 Zialie cilaly ) ) 48 laiall 4y gall Eilas¥) 5 &) KU 055 ;3814
dainall Ul Alaiul) (5 zilaiy cdlaainl) e jull cuxi Jie (CBDP) — dussiaall &l S caalil) el 3 a3g5(ED).
I8 3 ed ) — LA s Jual il @l ol e Laia¥)-dadil) 258kl 5 dunaiaall 4 5Y) Clilny) malies (CERT)

) skl i 5 adiaa) Jd e o cunill AL el Y1 (e ol 8 agud 38 5 cAlalital) sae Lusall 5 A1 e Slaie V)

215



Arabian Gulf Journal of Humanities and Social Studies, Volume 2, Issue 5, Date 20/08/2025 v

Arabian Gulf Journal
Humaniti

ities and Social Studies

Cn g (5 ) shall aludl g dgalall (5 ) shall clead e ecaad) Q&5 & Gl SU aainall conlill el dallad Jsa AaY) (apdli Cang)
) S0 Alal) cld Ll il

il dunciaall SR (2025-2000) A sl il ) GLeIPRISMA.  (53las i il dungie daal e Cu sl siagial
Al V) i) ey 8 5 ¢ EMSlalla ana Jia (43 jdall dle ) e dlaa <l il e aadil Al 5 68 ylad Ay (gl & &) <U
el Gl 1508 s g U<y Ll Caed), 3 sanall O pb5e i calaa V15,10 ¢ EDpladi) e ) (llal Caliall 4a i)
A pial) NROB 2 54l gl e il JMROBINS-1 3130 alasialy Soaill jlalice ani o 5 ¢l

B e A0V Clilanl) eay mpadis ¢ pul) dariul Gy Guie S G ) SU oainal) Caalill el i 84S Lial) Ty sl
¢ EMS/ED<beca e cuimill Jial) callal) 6 Jaise addd ) BaY (525 Las caiDle JS dle 1) calls ¢S gl a5 cdalal)
sl 3 )MICERT i e (pe shiall gmal a3 33 5350 (5 ) shll bl aladial e 5 il Al sl Jhas celly &as
ol eV s 5 4 5aladl s e il + 4l daall o) galial) Jast Loy ¢gaeaiill s Lalial) cilaly 50 Ll e
alill ki jelsby o) shall aLdY daSa Y aladinl¥ 5 Ol 3 el Clan 53y JuadY) ol 5IVL dadi 5 el so 8 5 — Apuadil)
saiAlalal ye VA 4 5 JMA (e (5l shll sludl (e ariall Cagal A gixe &l jlae (PHC) 4 5Y) dpaall Ale L 3das )

AV e Jl1 J seal 5 aaiaall

J sine IS8 JIE 3a0eie il e dpndinall i) LS gl s 4 jalall (5 siisa &) S adinall Canlill el (puan s ilaliiinY)
3aa e (i ) dals @llia EMS/ED. e alhll aas e b 5 4 jlal) bl cluldl) 3505 a2 o jall dle ) ccae (e
ew\ L;j.’wu‘_;c j‘y\ u.uLﬁj 8\}4” BJJdA:‘_A.\S.\uA QLA.\.\S.\_S (GJ‘}H‘ e\.uﬁi e\AJJ\ Gl ydisa cﬂh‘_gbu)

Al dle 5l ecae Jli Adladll (pmaiaall ¢ ) SH Al al 3 o)) 5S¢ aaianall dpalidal) il

Introduction:

Disasters disrupt access to care and rapidly overwhelm EMS and EDs through injury clusters, exacerbations of
chronic disease, and behavioral health needs. ED crowding is associated with delays, adverse outcomes, and
degraded quality—making pre-event risk reduction and community-level readiness essential levers for resilience
(Sartini et al., 2022). CBDP programs, aligned with the Sendai Framework’s whole-of-society approach, mobilize
households, civil society, and local institutions to reduce risk, improve preparedness, and absorb initial shock
waves before professional responders arrive (UNDRR, 2015). In theory, these programs can reduce unnecessary
EMS activation and non-urgent ED attendance by improving self-care, mutual aid, and risk-appropriate care-
seeking, while creating auxiliary surge capacity (e.g., CERT). In practice, the magnitude of their effect on

emergency care burden has not been conclusively synthesized. This review addresses that gap.
1.Literature review
Conceptual foundations and policy context

Community-based disaster preparedness (CBDP) programs are grounded in the Sendai Framework’s “whole-of-
society” approach, which emphasizes risk understanding, governance, investment in resilience, and preparedness
for effective response (UNDRR, 2015). Community participation is positioned as a critical lever for reducing

disaster risk and moderating downstream burdens on emergency services and hospitals by improving readiness,
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self- and mutual-aid, and risk-appropriate help-seeking. These priorities frame CBDP as both a public-health and
systems strategy aimed at smoothing demand across the prehospital-ED continuum during shocks. Program

typologies and mechanisms of action

CBDP encompasses heterogeneous models that share common mechanisms: (a) preparedness education for
households and leaders; (b) volunteer responder schemes such as Community Emergency Response Teams
(CERT); (c) integrated preparedness—mental-health curricula; and (d) primary-health-care (PHC)-linked
preparedness frameworks. CERT programs, standardized under FEMA in the United States, train civilians in light
search-and-rescue, basic disaster medicine, team organization, and risk communication—skills that can stabilize
minor injuries, conduct welfare checks, and support incident organization when professional responders are
delayed (Ossey et al., 2017). Evaluations consistently show improvements in local readiness and volunteer
coordination, suggesting plausible pathways to avert unnecessary EMS activation and non-urgent ED visits (city

program descriptions show common core content and drills).

A complementary line of work integrates mental-health skills (e.g., coping, social support) into preparedness
training. In a randomized controlled trial in Haiti (N=480), participants receiving an integrated mental-health—
preparedness program demonstrated significant gains in both preparedness behaviors and mental-health outcomes
versus controls, supporting the hypothesis that psychosocial resilience enhances adherence to public-health
guidance and reduces maladaptive care-seeking during crises (James et al., 2020).

PHC-linked frameworks aim to protect ED capacity by coordinating risk communication, continuity for chronic
conditions, and low-acuity care through community and primary-care assets. A recent narrative review and
subsequent updates propose structured PHC preparedness domains and assessment approaches, while highlighting
gaps in standardized metrics and integration into national emergency risk-management plans (Lamberti-
Castronuovo et al., 2022; 2024). These frameworks supply a systems pathway for CBDP to decompress EDs

indirectly—Dby absorbing non-urgent demand upstream.
Effects on preparedness, first-aid, and care-seeking

Across designs and settings, CBDP consistently improves household and leader preparedness, time-to-first-aid,
and coordination with responders. Experimental and quasi-experimental studies document meaningful behavioral
gains—faster initiation of lay first aid, better supply readiness, and improved hazard-specific actions—that
plausibly translate into moderated EMS demand and safer self-care until responders arrive (CERT curricula and

community leader trainings show convergent effects).

However, direct causal estimates of CBDP on emergency-care utilization are less common because many studies

track intermediate outcomes. Contemporary population-level evidence confirms that extreme events are associated
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with spikes in ED utilization, particularly in rural/remote or otherwise underserved areas (Dewi et al., 2024), and
U.S. analyses similarly report short-term increases in ED visits and mortality after disasters (Salas et al., 2024).
These patterns underscore the potential system value of CBDP: even modest improvements in appropriate care-

seeking or early lay stabilization could attenuate the peaks of post-disaster demand.
Equity, special populations, and community engagement

CBDP’s community engagement lens can reduce information gaps and improve preparedness among groups that
face language, cultural, or geographic barriers to accessing formal services. Case studies and program evaluations
in minority or disadvantaged communities report improved readiness capacities when interventions are co-
designed with local stakeholders—a principle that strengthens the face validity for CBDP’s role in reducing
avoidable ED use during disruptions.

Training innovations and implementation science

Implementation research increasingly explores digital and immersive training to sustain skills and decision-
making under stress. While immersive/VR modalities can enhance user engagement and knowledge retention for
disaster tasks, robust trials linking these modalities to measured reductions in EMS calls or ED presentations
during real incidents remain scarce—reinforcing the need for standardized outcome sets (e.g., ED crowding

indices, EMS call volumes) in future evaluations.
Regional lens: Saudi Arabia and the MENA context

In Saudi Arabia, policy analyses and hospital surveys highlight significant progress alongside persistent needs for
standardized training and interoperable evaluation frameworks (Alyami, 2020; Shalhoub et al., 2017). National
actors—including the Saudi Red Crescent Authority (SRCA)—operate public first-aid training and volunteer
pathways that align with CBDP principles, potentially strengthening surge absorption and appropriate help-
seeking at community level; recent updates describe expanded training platforms and outreach. Parallel efforts in
undergraduate and professional education (e.g., disaster curricula, simulation-based training) point to growing

system capacity that could be leveraged for community-facing preparedness partnerships.
Synthesis

Taken together, the literature supports a mechanistically coherent model: CBDP improves preparedness behaviors,
accelerates lay first-aid, and strengthens local coordination—factors that plausibly temper surges on EMS and
EDs during disasters. Yet quantified, prospective evidence that attributes reductions in emergency-care burden

directly to CBDP remains limited, particularly in low- and middle-income settings and across the MENA region.
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Future research should therefore pair CBDP implementation with rigorous designs that track standardized

utilization metrics and patient-centered outcomes.
2. Methods
2.1 Design and protocol

Systematic review following PRISMA guidance for complex interventions. We specified outcomes relevant to

EMS/ED burden and prehospital performance (Appendix available upon request).
2.2 Eligibility criteria

Population: Community members and local volunteers (adults/youth), including special or underserved

populations.

Interventions: CBDP programs (e.g., CERT, household preparedness and first-aid training, community risk

communication and drills, integrated mental-health + preparedness curricula, PHC-linked preparedness).
Comparators: Usual conditions or alternative preparedness programs.

Outcomes: Proxies of emergency care burden (EMS call volume; first-aid initiation time; appropriate care-

seeking; ED utilization/overcrowding indices; surge throughput), plus health and psychosocial outcomes.

Designs: RCTs, quasi-experimental, cohort, cross-sectional with comparison, and mixed-methods with

measurable outcomes.
2.3 Information sources and search strategy

We searched MEDLINE, Embase, Scopus, Web of Science, CINAHL, and Cochrane (2000—September 2025),
plus grey literature (UNDRR/WHO/PAHO, FEMA/CERT, National Academies). References of included articles
were hand-searched. Example terms: (“community-based” OR CERT OR ‘“household preparedness”) AND
(disaster* OR “extreme weather”) AND (emergency department OR “EMS” OR “first aid” OR ‘“healthcare

utilization”).
2.4 Study selection, extraction, and quality appraisal

Two reviewers independently screened, extracted, and appraised risk of bias (ROBINS-I; RoB 2). Heterogeneity
precluded meta-analysis; we conducted a structured narrative synthesis with logic models linking intervention
components to emergency-care outcomes.
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3. Results (Narrative Synthesis)
3.1 Program types and mechanisms

Volunteer responder models (e.g., CERT). CERT programs train civilians in light search-and-rescue, fire
suppression, first aid, and incident organization. Evaluations report increased local readiness, coordination with
emergency management, and potential to handle minor injuries and welfare checks—activities that can avert non-
urgent EMS activation and ED presentations (Ossey et al., 2017; Franke, 2005; Flint, 2010).

Integrated mental-health + preparedness curricula. Randomized trials show that combining disaster-preparedness
training with psychosocial skills reduces depression/PTSD symptoms and improves preparedness behaviors in
disaster-affected communities—factors associated with better adherence to guidance and a lower likelihood of

panic-driven ED use (James et al., 2020; Amberson et al., 2024).

PHC-linked preparedness and risk communication. Frameworks that strengthen primary care roles during disasters
can divert non-urgent care from EDs, maintain continuity for chronic conditions, and improve appropriate care-
seeking (Lamberti-Castronuovo et al., 2022; PAHO/WHO, n.d.).

Community leader and household training. Preparedness education for community leaders/households improves
readiness and first-aid capability; disaster experience and tailored curricula further increase supply readiness and
protective actions (Tang et al., 2024; Onuma et al., 2017).

3.2 Outcomes related to emergency care burden

Across studies, CBDP programs consistently improved time-to-first-aid, self-protective actions, and coordination
with responders; several reported more appropriate care-seeking and enhanced local surge handling. Direct, high-
quality estimates of ED visit reduction are scarce, but scoping reviews link extreme events to spikes in healthcare
utilization in underserved settings—plausibly mitigable by CBDP through improved preparedness and risk

communication (Dewi et al., 2024).
3.3 Special and underserved populations

Community engagement approaches in disadvantaged or ethnic-minority settings demonstrate gains in
preparedness capacities and access to information, suggesting equity benefits and potential moderation of
avoidable ED demand during disruptions (Hung et al., 2021; Wells et al., 2013).

3.4 Regional findings: MENA and Saudi Arabia
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Saudi and regional evidence highlights growing policy alignment with Sendai and investments in disaster
education. Studies in Saudi Arabia report gaps in disaster readiness—and parallel curriculum and training reforms
for undergraduates and health workers—which together underscore the opportunity for CBDP integration with
PHC and Red Crescent community training (Bajow et al., 2016; Alyami, 2020; Shalhoub et al., 2017; Alrowili et
al., 2025; SRCA, 2025).

4. Discussion
4.1 Principal findings

CBDP programs consistently improve preparedness behaviors, expand lay response capacity, and strengthen
community-responder linkages. These mechanisms plausibly decompress EMS/EDs by (a) avoiding non-urgent
activations through better self-care and risk-appropriate decisions, (b) providing immediate first-aid that stabilizes
conditions pending professional response, and (c) using PHC and community venues to absorb low-acuity demand.
Nevertheless, direct, prospective measurements of EMS call loads or ED crowding outcomes attributable to CBDP

remain limited and should be a priority for future research.
4.2 Interpreting “emergency care burden”

ED burden spans input (demand), throughput (flow), and output (bed availability). Even modest reductions in non-
urgent arrivals or improvements in prehospital stabilization can meaningfully affect crowding dynamics (Sartini
et al., 2022). Evaluations should incorporate standardized ED crowding indices and EMS performance metrics to
quantify CBDP effects.

4.3 What appears to work consistently

CERT-style volunteers for neighborhood-level triage, welfare checks, and basic aid.

Integrated mental health + preparedness to improve adherence and reduce maladaptive help-seeking.
PHC-linked preparedness and risk communication that channel non-urgent needs away from EDs.
Tailored leader/household trainings that accelerate first-aid and protective actions.

4.4 Practice and policy implications (with MENA/Saudi lens)

Health authorities and EMS should co-design CBDP with municipalities and Red Crescent/Red Cross societies,
adopting standardized curricula, CERT-like volunteer pathways, and PHC surge playbooks. In Saudi Arabia,
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aligning community training with PHC networks and SRCA outreach can bolster readiness while generating
measurable EMS/ED metrics for evaluation.

4.5 Strengths and limitations of the evidence

Strengths include diverse settings and multiple RCTs or quasi-experimental designs for preparedness and
psychosocial outcomes. Limitations include heterogeneity, reliance on intermediate endpoints, and scarce
prospective studies directly measuring EMS/ED burden. National-level guidance recognizes community roles, but
evaluation frameworks and metrics remain fragmented (National Academies, 2020).

5. Conclusion

CBDP programs enhance readiness, accelerate lay first-aid, and improve coordination, offering realistic pathways
to moderate emergency care burden in disasters. While the direction of effect on EMS/ED demand is strongly
plausible and supported by improvements in mechanisms of action, quantitative, prospective evidence directly
linking CBDP to reductions in ED crowding or EMS call volume remains limited. Health systems—particularly
in MENA/Saudi Arabia—should integrate CBDP with PHC and EMS plans, adopt standardized outcome metrics

(including ED crowding indices), and invest in rigorous evaluations to capture system-level benefits.

222



A peer-reviewed scientific journal published by Al- Sanabel Center for Studies and Heritage v

Arabian Gulf Journal

Humanities and Social Studies

References

Alrowili, M. R., Alhashem, A., & Alanazi, S. (2025). Disaster preparedness in Saudi Arabia’s primary healthcare
centers: Technical and psychosocial readiness. Sustainability, 17(14), 6562. https://doi.org/10.3390/su17146562
MDPI

Alyami, A. (2020). Disaster preparedness in the Kingdom of Saudi Arabia: Exploring and evaluating the policy
& legislative framework. Electronic Journal of Public Health. https://doi.org/10.29333/ejoph/8424 ejeph.com

Amberson, T., et al. (2024). Social support, educational, and behavioral modification interventions for disaster
readiness: Evidence synthesis. Frontiers in Public Health. https://doi.org/10.3389/fpubh.2023.1257714 Frontiers

Dewi, S. P., et al. (2024). Impact of extreme weather events on healthcare utilization in rural and remote
populations: A scoping review. BMC Health Services Research, 24, 11695. https://doi.org/10.1186/s12913-024-
11695-5 BioMed Central

Flint, C. G, et al. (2010). Building community disaster preparedness with volunteers. Natural Hazards Review,
11(1), 18-24. https://doi.org/10.1061/(ASCE)NH.1527-6996.0000014 ascelibrary.org

Franke, M. E. (2005). Community response to Hurricane Isabel: An examination of CERT in Virginia (Quick
Response Report 170). Natural Hazards Center. hazards.colorado.edu

Hung, K. K. C,, et al. (2021). Ethnic Minority Health Project as a case study for community-based disaster health
management. International Journal of Environmental Research and Public Health, 18(10), 5201.
https://doi.org/10.3390/ijerph18105201 PMC

James, L. E., Welton-Mitchell, C., Noel, J. R., & James, A. S. (2020). Integrating mental health and disaster
preparedness: A randomized controlled trial in Haiti. Psychological Medicine, 50(2), 342-352.
https://doi.org/10.1017/S0033291719000163 PMC

Lamberti-Castronuovo, A., et al. (2022). Primary health-care disaster preparedness: A review and framework.
IJDRR, 82, 103325. https://doi.org/10.1016/j.1jdrr.2022.103325 ScienceDirect

National Academies of Sciences, Engineering, and Medicine. (2020). Evidence-based practices for public health
emergency preparedness and response. National Academies Press. https://doi.org/10.17226/25650

nationalacademies.org

223



Arabian Gulf Journal of Humanities and Social Studies, Volume 2, Issue 5, Date 20/08/2025 v

Arabian Gulf Journal
Humanities and

Social Studies

Ossey, S., et al. (2017). Community Emergency Response Team (CERT) training: A review. Journal of
Emergency Management, 15(3), 185-192. https://pubmed.ncbi.nlm.nih.gov/28397636/ PubMed

PAHO, Pan American Health Organization/World Health Organization. (n.d.). Disaster risk reduction in health.

https://www.paho.org/en/topics/disaster-risk-reduction-health paho.org

Sartini, M., et al. (2022). Overcrowding in emergency departments: Causes, consequences, and solutions.
International ~ Journal of  Environmental Research and  Public  Health, 19(16), 10807.
https://doi.org/10.3390/ijerph191610807 PMC

Saudi Red Crescent Authority (SRCA). (2025, August 28). Bridging the gap: Linking emergency response to

sustainable recovery (Workshop communiqué). https://srca.org.sa srca.org.sa

Shalhoub, A. A. B., et al. (2017). Evaluation of disaster preparedness for mass casualty incidents in private
hospitals in Riyadh. Saudi Medical Journal, 38(3), 302—-306. https://doi.org/10.15537/smj.2017.3.17489 PMC

Tang, J. S., et al. (2024). Developing a community leader disaster-preparedness training program: A mixed-
methods study. IJDRR, 102, 104225. https://doi.org/10.1016/j.ijdrr.2024.104225 ScienceDirect

United Nations Office for Disaster Risk Reduction (UNDRR). (2015). Sendai Framework for Disaster Risk
Reduction 2015-2030. https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
UNDRR

Wells, K. B., et al. (2013). Community engagement in disaster preparedness and recovery. Psychiatric Services,
64(7), 631-633. https://doi.org/10.1176/appi.ps.201200484

224



