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KEY POINTS

� In natural disasters, there is a significant increase in survivors with complex and long-term
disabling injuries, signifying the need for rehabilitation.

� Despite growing demand, skilled rehabilitation workforce and services are limited in many
disaster-prone countries, highlighting the burden of rehabilitation for individuals (their fam-
ilies) and community.

� Evidence supports early involvement of rehabilitation programs to minimize mortality,
decrease disability, and improve functional outcomes and participation for disaster
survivors.

� Medical rehabilitation is integral to disaster management and should be initiated acutely
during emergency response and in the continuum of care.

� World Health Organization guidelines for Emergency Medical Team deployment in disas-
ters have been developed, but are yet to be empirically implemented or validated.
INTRODUCTION

Natural disasters (eg, earthquakes, storms, tropical cyclone, landslide, drought,
floods) are escalating worldwide.1 Concomitant, human exposure and/or impact on
population and society from these disaster are intensifying, owing to factors such
as climate change, population growth, urbanization, density within living area, mass
population displacements, and poorly planned infrastructure.2 Between 2000 and
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2015, of the 5900 disasters worldwide, an estimated 3.2 billion people were affected
and more than 1.2 million people lost their lives, with economic damage of around
US$2 trillion.3 In 2017 alone there were 318 natural disasters in 122 different countries,
affecting 96 million people, with more than 9500 deaths and economic damage
around US$ 314 billion.4 Natural disasters occur disproportionately and regrettably,
incapacitating impact is mostly shared by the low-resourced regions of the world,5 ac-
counting for more than 90% of deaths and 98% of people affected by natural disasters
between 1991 and 2015.6,7

Current advancements in disaster response and management have improved
survival rates of disaster victims, resulting in staggering number of people affected
and/or injured, relative to fatalities (Fig. 1).8–10 This includes a significant increase
in the number of survivors with complex impairments and disability (temporary or
permanent), from injuries, such as musculoskeletal (bone fractures, limb amputa-
tions, crush injuries), spinal cord injury (SCI), traumatic brain injury, soft tissue
and peripheral nerve injury, and burns.6,11–22 An increase in the number of people
with exacerbation of chronic medical conditions (preexisting and/or new), psycho-
logical impairment, complications from initial injuries, and outbreaks of communi-
cable diseases are frequently reported.21–23 Further, people with preexisting
disabilities are at higher risk of death and additional comorbidities/injuries. These
signify integral role of comprehensive protracted rehabilitation not only to minimise
trauma-related morbidity and mortality, but also to successfully reintegrate the sur-
vivors into community. The lack of such services leads to avoidable deaths, com-
plications, long-term disability, and negative consequences to the individual, family
and society at large.14,21
MEDICAL REHABILITATION DURING DISASTERS

The World Health Organization (WHO) defines rehabilitation as “a set of interven-
tions designed to optimize function and reduce disability in individuals with health
Fig. 1. Trends in occurrence and human impact of natural disaster (1990–2015). a Victims:
sum of killed and total affected. (From Guha-Sapir D, Hoyois Ph, Below. R. Annual Disaster
Statistical Review 2015: The Numbers and Trends. Brussels: CRED; 2016.)
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conditions (disease, disorder, injury or trauma) in interaction with their environ-
ment.”24 The primary goals of medical rehabilitation are to address impairments
and improve activity and participation within contextual factors (personal and envi-
ronmental),25 which align with the International Classification of Functioning,
Disability and Health (ICF)26 conceptual framework, whereby disability is under-
stood as the result of the interaction of health condition and environmental fac-
tors.27 Rehabilitation is a holistic approach to patient care delivered by an
interdisciplinary team encompassing a range of professions, including (but not
limited to) medical, physiotherapy, occupational therapy, orthotics and prosthetics,
psychology, nutrition, and social work. The goals of rehabilitation in disaster set-
tings are similar to any established rehabilitation setting, which include the man-
agement of injury and trauma, prevention and management of complications,
enhancement and/or restoration of functional capabilities (including cognitive, neu-
ropsychological function), prevention of permanent disability, and successful rein-
tegration of survivors into the community.21,25,27 However, in disaster settings, this
process is more complex and challenging owing to different factors, such as a lack
of skilled human resources (eg, rehabilitation physicians, allied health personnel),
underdeveloped and/or limited access to local services, destruction and/or disrup-
tion of existing services, geophysical, communication, logistics, safety, sociocul-
tural and other factors.9,10,21,28,29

In past disasters, despite a high prevalence of disaster-related disablement,
most attention was on acute response plans/care protocols, which focus on
saving lives and treating acute injuries, and rehabilitative needs were often
neglected.9,10,21,28 Often, there was insufficient rehabilitation capacity in the
response planning, with negative consequences for affected individuals, families,
and communities.9,23,30 This was compounded by lack or inadequacy of rehabilita-
tion services (still underdeveloped/not organized or absent) and a limited skilled
clinical workforce in many low- and middle income countries, where most disasters
occur, shifting the burden of rehabilitation to individuals (and their fam-
ilies).9,20,28,31–33 According to the latest WHO data, in many of these low- and mid-
dle income countries the skilled rehabilitation practitioner density such as
physiotherapists is less than 10 per 1 million population, and speech and occupa-
tional therapists, and rehabilitation physicians are very scarce or do not exist.33 The
situation is compounded in many large-scale disasters, when local health infra-
structure (including rehabilitation resources) can be destroyed or disrupted, or be
quickly overwhelmed by the influx of new victims.20,21 A lack of access to timely
comprehensive management, including rehabilitation, can further contribute to
deteriorating preexisting inequality in health for these cohorts. On many occasions,
many countries are reliant on international humanitarian assistance,8 specifically on
various types of emergency medical teams (EMTs).23

The global health authorities, including the WHO, emphasize that medical rehabil-
itation should be initiated acutely during the emergency disaster response and
should be continued in the community over a longer-term.10,21,34 The WHO World
Report on Disability indicates that “rehabilitation services are essential services to
be provided by foreign aid for humanitarian crises.”27(p108) The Sphere Project, a
voluntary initiative that sets common principles and universal minimum standards
for the delivery of quality humanitarian response, in its handbook Humanitarian Char-
ter and Minimum Standards in Humanitarian Response, further reinforces the impor-
tance of rehabilitation and states that surgery provided during a humanitarian crisis
without any immediate rehabilitation can result in a failure in restoring functional ca-
pacity of the patient.35
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Although need and demand of survivors can have different patterns in
different emergencies, and may also differ over time,23 rehabilitation is required at
all phases of the disaster management continuum, which comprise the prevention,
mitigation, preparation, response, and recovery phases.10,20,21 Diagnostic, clinical
management, educational, and advocacy capabilities of rehabilitation physicians
are vital in disaster continuum phases. At times, rehabilitation physicians will be
required to stretch beyond the roles they are trained for to meet the complex needs
of the overwhelming number of disaster victims. Some of the potential roles of reha-
bilitation personnel in disaster management phases are presented in Table 1.
Table 1
Potential role of rehabilitation personnel in disaster continuum phases

Disaster
Continuum
Phases Potential Role of Rehabilitation Personnel

Mitigation/
prevention

Raise public awareness
Participation in disaster management planning and preparedness
Participate/organize periodic evacuation and/or safety drills
Training and education of health care professionals, community

members and population at risk

Preparedness All of above
Participate in evacuation plans
Coordination with the relevant stake-holders (both national and

international)
Establishment and development of survivors’ management, triage, discharge,

referral and tracking systems
Development of guidelines, protocols, standards, etc.

Response Participate in rescue activities
Medical care and general health maintenance
Postoperative care including prevention and management of complications
Assessment of evolving and long-term injury patterns
Rehabilitation needs and resource requirements (including provision of

assistive devices)
Patient education and self-care training (including carer and/or family)
Referral to other services as required
Establishment and planning of patient triage, discharge, referral, and tracking

systems
Collaboration with other rehabilitation and health care service providers, and

coordination with emergency systems and local health system and
government managers

Education, training and capacity-building of local health care workforce

Recovery Need assessment and long-term care and goal settings
Evaluation of the level of disaster victims’ social and occupational

participation
Assessment and modification of barriers to successful and efficient community

reintegration
Discharge planning and referral to other services as required
Successful reintegration into the community
Community rehabilitation, follow-up services and care continuum
Vocational training and rehabilitation
Participate in actions and activities to return the survivors to a safe

environment
Patient and carer education and training
Seek financial assistance to the victims
Data collection, management, and analysis
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Fig. 2 indicates trends in the rehabilitation burden in sudden onset disasters
(SODs) based on the time since the event and care needs of the affected popula-
tion.36 During acute disaster response, burden of rehabilitation in initial acute and
evacuation stages are mainly due to influx of traumatic and nontraumatic emergen-
cies; the burden increases in the postacute period as complications arise and survi-
vors are prepared for triage to specialized facilities or discharge and in the longer
term in the community for those with complex and permanent disabilities.21,23,36

The demand for rehabilitation can increase over time, as triaging and discharging
of patients (even those medically stable) can be problematic, owing to destruction
or damage to their homes and livelihood. Further, demand for outpatient and com-
munity rehabilitation can increase after a disaster, creating additional resource and
service needs.23

It is important to understand the nature of the disaster and its impact, ground sit-
uation, type of casualties, available resources, and potential burden of injuries/dis-
ease for the planning of any intervention. Further, the roles and responsibilities of
the rehabilitation personnel can change as the disaster response progresses to
reflect evolving clinical and rehabilitation needs.21 The rehabilitation continuum
model (Fig. 3) suggests a plan of rehabilitation intervention after a natural disaster,
which includes a response phase based on individual clinical needs for acute and
core rehabilitation stages (including community-based rehabilitation).10,21 This
model is based on assumptions of availability of rehabilitation services and work-
force, and to our knowledge, is yet to be empirically tested.

CURRENT EVIDENCE OF REHABILITATION INTERVENTION IN DISASTER SETTINGS

Despite recognition of the critical importance of rehabilitation in natural disaster
survivors, there is limited evidence owing to limited number of robust studies in
Fig. 2. Trends in the rehabilitation burden in sudden-onset disasters. (From World Health
Organization. Emergency medical teams: minimum technical standards and recommenda-
tions for rehabilitation. Geneva: WHO; 2016; p. 13. Available at: https://extranet.who.int/
emt/sites/default/files/MINIMUM%20TECHNICAL%20STANDARDS.pdf; with permission.)
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this area. This is reflected by various ethical, methodologic, and logistical chal-
lenges for researchers in disaster settings. The existing evidence highlights that
early involvement of rehabilitation programs can reduce disability with better
clinical outcomes, and improve participation and quality of life (QOL) of disaster
survivors.5,13,14 Published reports suggest that earthquake victims treated in
centers with rehabilitation physician supervision have better clinical outcomes
with fewer complications and a decreased length of hospital stay.14,30

One comprehensive review evaluated the effectiveness of various medical rehabil-
itation interventions in natural disaster survivors.10 The authors included 10 studies
(2 randomized controlled trials and 8 observational studies) that investigated a
variety of medical rehabilitation interventions for natural disaster survivors, ranging
from comprehensive multidisciplinary rehabilitation to community educational
programs. The interventions evaluated were heterogeneous and differed in many
facets, including type, duration, intensity, and mode of delivery. However, the ma-
jority included physical activity and psychosocial intervention as rehabilitation
components. The findings suggest evidence in favor of medical rehabilitation
for survivors of natural disasters in producing short- and long-term gains for func-
tional activities (activities of daily living, physical activity, etc), impairments
(eg, psychological symptoms), and participation (QOL, social reintegration).
The rehabilitation interventions were the strongest predictor of increased and
sustained functional gains and improved health-related QOL. In China, a long-
term structured and coordinated rehabilitation services NHV model (comprising
nongovernmental organizations, local health departments, and volunteers) for
earthquake survivors, significantly improved physical well-being. Further,
psychological rehabilitation intervention (structured in-community psychological
care) significantly improved psychosocial symptoms (post-traumatic stress disor-
der, depression, stress, etc) in post-tsunami victims. However, there was no evi-
dence for the best type, mode, or intensity (frequency, duration) of these
interventions or superiority of one intervention over another. Table 2 provides sum-
mary of published studies evaluating various rehabilitation interventions in disaster
settings.

THE WORLD HEALTH ORGANIZATION EMERGENCY MEDICAL TEAM INITIATIVE: A
PARADIGM SHIFT

The international medical assistance effort (medical and surgical), collectively desig-
nated as an EMT (previously, Foreign Medical Team) have an integral role during
aded for Anonymous User (n/a) at Royal Melbourne Hospital from ClinicalKey.com.au by Elsevier on September 11, 2019.
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Table 2
Summary of rehabilitation interventions evaluated in disaster settings

References Study Type Interventions Key Findings Conclusion

Hospital-based rehabilitation program

Hu et al,37 2012
China
Disaster: 2008 Sichuan

earthquake

Prospective cohort study
N 5 26 (SCI survivors)

Institution-based
rehabilitation therapy
(details not provided)

Significant improvement in
functional status (ADLs,
mobility, walking)

Decrease in pain and
depressive symptoms

Significant improvement in
QOL in the community
(P 5 .011), self-ratings of
QOL (P<.001), general
health P<.001, and
satisfaction with social
relationships (P 5 .017)

Improvement in physical
health and psychological
health improved (not
statistically significant)

Significant improvements in:
functional status, QOL,
general health, satisfaction
with social relationships
and some areas of
community integration
(physical independence,
mobility).

Li et al,13 2012
China
Disaster: 2008 Sichuan

earthquake

Prospective cohort study
N 5 51 (SCI survivors)

Individualized rehabilitation
program provided by
multidisciplinary
rehabilitation team
(rehabilitation physician,
allied health therapists
(PT, OT, traditional
modalities), nurses,
volunteers and other
medical specialists)

35% patients achieved
moderate ADLs
independence and 90.2%
regained self-care ability

Rehabilitation program was
the strongest predictor of
significant increase in
functional scores

Earlier rescue and
rehabilitation were
significant positive
predictors of rehabilitation
effectiveness

Significantly improved
functional rehabilitation
outcomes with organized
programs.

(continued on next page)
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Table 2
(continued )

References Study Type Interventions Key Findings Conclusion

Li et al, 201538

China
Disaster: 2008 Sichuan

earthquake

Prospective cohort study
N 5 72 (amputees)

Institution-based
rehabilitation to prevent
joint contracture,
desensitization, shaping of
the residual limbs, joint
mobilization, muscle
strength training, PT, OT,
and psychotherapy

Significant improvement in
physical functioning
(P 5 .016) and decrease in
pain scores (P<.001)

No significant changes in
QOL or life satisfaction
subscales

Higher rates of literacy
associated with better
physical and mental health
status

Older age associated with
decreased satisfaction with
leisure activities and
relationships

Significantly improved
functioning and pain over
time, however, no change
in QOL and life
satisfaction.

Ni et al,39 2013
China
Disaster: 2008 Sichuan

earthquake

Retrospective cohort study
N 5 450 survivors with

fractures

Institution-based
comprehensive
rehabilitation program
(therapeutic interventions,
training/education, and
vocational and social
rehabilitation (details not
provided)

Significant improvement in
physical dysfunction
(P<.001)

Significant improvement in
PTSD symptoms (P<.05)

Female, average or above
family income, having
witnessed death and
fearfulness were risk
factors for PTSD symptoms,
50 mo after the
earthquake

Physical dysfunction and
PTSD were significantly
decreased by rehabilitation
intervention.
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Xiao et al,16 2011
China
Disaster: 2008 Sichuan

earthquake

Case series
N 5 174 survivors with tibial

shaft fractures

Institution-based
rehabilitation
interventions delivered by
physiotherapists

Functional recovery was
positively associated with
rehabilitation intervention
(OR, 5.3; 95% CI, 2.38–
11.67), but negatively
correlated with the
immobilization duration
(OR, 0.87; 95% CI, 0.798–
0.947), age (OR, [per 10-y
increase] 0.54; 95% CI,
0.418–0.707), and
depressive
symptomatology (OR, 0.21;
95% CI, 0.063–0.716)

Functional recovery
postrehabilitation of post-
earthquake survivors with
fractures.

Zhang et al,17 2012
China
Disaster: 2008 Sichuan

earthquake

Cross-sectional quasi-
experimental study

N 5 390 survivors with
fractures

Institutional-based
rehabilitation (details not
provided)

Significant improvement in
ADLs and life satisfaction
(P<.05)

HRQOL improved more in
early intervention subjects
compared with controls
(P 5 .008)

Good performance of ADL
(P<.001) and widowed
marital status (P 5 .032)
predicted high HRQOL,
whereas pain was
associated with worse
outcomes (P<.001)

Rehabilitation therapy,
remunerative
employment, and female
gender were predictors of
improved life satisfaction

Rehabilitation (early and
late) significantly improved
functional outcomes,
HRQOL, and life
satisfaction in earthquake
fracture victims.

(continued on next page)
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Table 2
(continued )

References Study Type Interventions Key Findings Conclusion

Mixed (hospital- and community-based) rehabilitation model

Zhang et al,40 2013
China
Disaster: 2008 Sichuan

Earthquake

Longitudinal quasi-
experimental study
(3- arm)

N 5 510
Early intervention group

(NHV–E): 298; late
intervention group
(NHV–L): 101 and control
group: 111

NHV rehabilitation program
comprised NGOs (N), local
health departments (H),
and professional
rehabilitation volunteers
(V): institutional-based
rehabilitation followed by
CBR

Significant improvement in
physical functioning in the
both early and late
intervention groups

Significant effects on
spontaneous recovery

Significantly improved
physical functioning of
earthquake survivors

Psychological programs

Becker,41 2009
India
Disaster: 2004 tsunami

Prospective cohort study
N 5 200

Community-based
psychological program
(group sessions)

Significant improvement in
psychosocial symptoms IES
scores: total (P<.001) and
avoidance (P<.001),
intrusion (P<.001),
hypervigilance (P<.001)

Effective in reducing
emotional distress for
women tsunami survivors.

Berger and Gelkopf,42 2009
Sri Lanka
Disaster: 2004 tsunami

Quasi-RCT with wait-list
controls

N 5 166 elementary school
students

School-based mental health
program

Significant improvement in
PTSD severity (P<.001),
functional problems
(P<.001), somatic
complaints (P<.001),
depression (P<.001), and
hope (P�.001) scores

Helpful in mitigating post-
disaster-related symptoms
in children, and those with
more severe symptoms
benefited most.
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Zhang et al,43 2013
China
Disaster: 2008 Sichuan
earthquake

RCT with wait-list controls
N 5 22

NET Significant decreases in PTSD
symptoms: avoidance,
intrusion and hyperarousal
subscales (P<.001 for all);
anxiety and depression
(P<.001), general mental
stress (P<.0001) and
increased post-traumatic
growth (P<.001)

Significant positive effect on
psychological symptoms
and general mental health.

Social activity program

Huang and Wong,44 2013
China
Disaster: 2008 Wenchuan
earthquake

Before and after qualitative
study

N 5 24

Recreational activity groups Participants’ social networks
broadened and
strengthened

Participant recognized the
importance of mutual
understanding and
developed a sense of
cooperation

After participating in group
activities, most women felt
life was more meaningful
or happy

Participants’ health improved

Effective in alleviating
disaster survivors’ feelings
of distress and depression,
improves their psychosocial
well-being and recovery.

Abbreviations: ADLs, activities of daily living; CBR, community-based rehabilitation; CI, confidence interval; HRQOL, health-related quality of life; IES, impact of
event scale; NET, narrative exposure therapy; NGOs, nongovernmental organizations; OR, odd ratio; OT, occupational therapist; PT, physiotherapist; PTSD, post-
traumatic stress disorder; RCT, randomized, controlled trial.

Data from Khan F, Amatya B, Gosney J, et al. Medical rehabilitation in natural disasters: a review. Arch Phys Med Rehabil 2015;96(9):1709-27.
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disasters and humanitarian crises. In many past disasters, international disaster re-
lief was decided by the individual countries/or organizations, and teams often
worked in silos, and on many occasions deployment was not always based on the
needs of the situation.45,46 There was lack of proper accreditation and/or coordina-
tion mechanism, and internal quality performance, and significant variation in capac-
ities, competencies, and professional ethics.46 In many disasters, there was huge
influx of EMTs, which presented challenges to host country or disaster management
authorities regarding coordination, management, and evaluation, resulting in inade-
quate care delivery, with often devastating consequences for the affected individ-
uals, families, and communities.9,21,23 For example, international humanitarian
response to 2010 earthquake in Haiti (one of most deadliest earthquakes with over
316,000 people killed, 300,000 injured, and 1.3 million displaced) was catastrophic.
There was influx of a large number of EMTs, with 44 deployed in the first month
alone,47 many were unregistered, and without standardized protocol, or coordina-
tion mechanisms in place.46,48,49 Of those deployed, only 25% of EMTs adhered
to essential deployment requirements and none followed the full requirements of
the WHO and/or Pan American Health Organization.50,51 There was poor coordina-
tion and communication, particularly between service providers (including EMTs),
resulting in unsatisfactory outcomes and ineffective care delivery.47,48,50,52

Reports suggest that a significant proportion of deaths that occurred in the days
or weeks after the Haiti earthquake could have been prevented by improved patient
care. Similarly, the number of EMTs deployed during the 2004 Indian Ocean tsunami
exceeded demand.46 EMTs specifically worked in silos, without coordination or
standard frameworks.51,53 These examples cautioned the international medical
community to address these shortcomings and requirements for a stringent
approach to emergency response in future disasters.51,54 There is also increased
scrutiny of the humanitarian sector and a drive toward professionalism and account-
ability.55 The WHO’s EMT initiative, one of the crucial developments in disaster man-
agement, follows a more systematic approach to medical team registration,
deployment, and response coordination to natural disasters. For example, leader-
ship of EMT initiative demonstrated efficacious coordination and management in
typhoon Haiyan in the Philippines in 2013, tropical cyclone Pam in the Pacific region
in 2015, the Nepal earthquakes in 2015, and others.48 Various reports and guidelines
are now published, one of the key being Classification and Minimum Standards for
Foreign Medical Teams in SODs, published in September 2013.52 This document
set out benchmark requirements and standard for all EMTs seeking to respond to di-
sasters and classifies all medical teams according to their capability into 3 main
types (Table 3).52

The WHO EMT registration system, initiated in July 2015, enables the establishment
of a global registry of EMTs for deployment in emergencies.48 This EMT register will
assist organizations in identifying suitable teams (country specific) when planning their
responses in future disasters. To date, 22 acute medical teams (type I 5 7, type
2 5 12, type 3 5 2 and 1 specialized cells) from different parts of the world have pro-
gressed to full verification and more than 75 teams have commenced the mentorship
and quality assurance process.48 However, currently no rehabilitation specialized cells
are included in this list.
The EMT initiative currently comprises 11 working groups, including a

rehabilitation group. The WHO-EMT initiative acknowledges rehabilitation as an in-
tegral aspect of medical response and patient-centered care in disaster settings,52

and highlights that “rehabilitation is one of the core component of regular health
care and, as such, all EMTs (both national and international) should have specific
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Table 3
The WHO classification of EMTs

Type Description Capacity (per day)

Minimum
Length of
Stay (wk)

1 (Mobile) Mobile outpatient teams:
teams to access the smallest
communities in remote areas

Over 50 outpatients 2

1 (Fixed) Outpatient facilities with or
without tented structure

Over 100 outpatients 2

2 Inpatient facilities with surgery Over 100 outpatients and
20 inpatients; 7 major
or 15 minor operations

3

3 Referral leave care, inpatient
facilities, surgery and high
dependency

Over 100 outpatients and
40 inpatients, including
4–6 intensive care beds;
15 major and 30 minor
operations

4–6

Specialized
care teama

Teams that can join local facilities
or EMTs to provide supplementary
specialist care for example,
rehabilitation

Variable Variable

a Specialize in a specific medical area, such as rehabilitation. May be as small 2 to 3 senior special-
ists, or a specialist facility.

From World Health Organization. Emergency medical teams: minimum technical standards and
recommendations for rehabilitation. Geneva: WHO; 2016; p. 7. Available at: https://extranet.who.
int/emt/sites/default/files/MINIMUM%20TECHNICAL%20STANDARDS.pdf; with permission.

Rehabilitation in Disaster Relief 13

D

and coordinated medical response plans for the provision of rehabilitation
services to their patients for positive functional outcomes.”23,52 At the 2016
EMT Global Meeting in Hong Kong, first guideline for rehabilitation teams
in SODs: the Emergency medical teams: minimum technical standards and
recommendations for rehabilitation was launched.23 This guideline is a
collaborative product of the WHO, the International Society of Physical and
Rehabilitation Medicine (ISPRM), and global rehabilitation experts,23 and
clearly sets out the core standards for rehabilitation services in SODs,
regarding workforce, working areas, equipment/consumables, information man-
agement, and so on. It emphasizes building or strengthening the capacity of
EMTs for rehabilitation for improved patient care and continuum of care beyond
their departure from the affected area. The key minimum standards for EMTs
include23:

� One or more rehabilitation professional per 20 beds at time of initial deployment,
with further recruitment depending on case-load and local rehabilitation
capacity.

� Allocation of specific rehabilitation space of at least 12 m2 for all type 3 EMTs.
� Provision of essential rehabilitation equipment and consumables.

It is a requirement that all EMTs comply and adhere to these minimum technical
standards.23 The rehabilitation professionals as specialized care teams can either
be integrated with other EMTs or into a local facility to augment their rehabilitation
capacity.23 The specialized teams are deployed at the request of ministry of health
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or coordinating cell of the host country and should comply with the same guiding prin-
ciples and minimum core standards as EMTs (Table 4).
The guidelines also provide an overview of rehabilitation input and specific

discharge considerations for common disaster-related injuries and to those
with preexisting disability (Table 5). It emphasizes the importance of strengthening
the local rehabilitation capacity to sustain care after the departure of the
EMTs.23 The rehabilitation professional should consider the appropriate referral
pathway in accordance with the practices of the host country for all victims, spe-
cifically those requiring longer term care or with special needs, as early as possible
(Fig. 4).
Table 4
Summary of technical standards for rehabilitation specialized team

Minimum Technical Standards Requirements for Verification

Team configuration Team should be composed of �3
rehabilitation professionals,
should be multidisciplinary and
include at least 1 PT and other
rehabilitation discipline(s): OT,
rehabilitation physician, nurse,
others.

Team can provide a list >3
professionals representing at
least 2 rehabilitation disciplines
(one of which is PT), who are
available for rapid deployment.

Qualification and
experience

Rehabilitation professionals
should have at least a bachelor’s
degree or equivalent in their
respective discipline and �3 y
experience in trauma injury
rehabilitation; �1 team member
(preferably the team leader)
should have experience in
emergency response and all
team members should have
undergone training in working
in austere environments.

Team can provide copies of
professional qualifications and
declarations of �3 y clinical
experience in trauma injury
rehabilitation.

Rehabilitation
equipmenta

Team should have capability to
rapidly provide necessary
equipment for deployment.

Team can present either a
stockpile of the rehabilitation
equipment, or documentation
of an arrangement to have the
equipment rapidly provided
(including financial and
logistical capability) in the event
of the team’s deployment.

Length of stay Team that embeds into an EMT
should stay for the minimum
length of stay of that EMT
(3 wk for a type II; 4–6 wk for a
type III). A team that embeds
into a local facility should plan
to stay for �1 mo.

Team should declare its intended
length of stay (not <3 wk), to
facilitate appropriate placement
with an EMT or local facility if
deployed.

Abbreviations: OT, occupational therapists; PT, physiotherapists.
a List of rehabilitation equipment is detailed in the guidelines (source: https://extranet.who.int/

emt/guidelines-and-publications).
Data from World Health Organization. Emergency medical teams: minimum technical standards

and recommendations for rehabilitation. Geneva: WHO; 2016. Available at: https://extranet.who.
int/emt/sites/default/files/MINIMUM%20TECHNICAL%20STANDARDS.pdf.
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Table 5
Overview of rehabilitation input for common disaster-related injuries

Injury Type Management Plan Referral and Discharge Consideration

Basic fracture (conservative
management)

Provide clear guidance on weight-bearing status
Provide assistive devices
Advise on ROM and functional use

Rehabilitation follow-up

Complex fracture Provide assistive devices
Advise on ROM and precautions
Functional retraining
External-fixator care
Pain management
Patient and care provider education
Stabilize and refer according to national protocol or

specialized care team/facility (if indicated)

Clarify time for removal of external fixator
Progression of weight-bearing status
Education about possible complications
Rehabilitation follow-up

SCI Neurologic assessment
Pain management
Functional retraining
Provide temporary wheelchair
Patient and care provider education and advice regarding

pressure area prevention and care
Refer according to national protocol or specialized care

team/facility

Provide temporary assistive devices, including pressure-
relieving equipment

Educated on self-care, including bladder/bowel management
and precautions

Referral to local provider for long-term assistive devices
Rehabilitation follow-up

Burns Advise on appropriate dressing
Positioning, including splinting if indicated
ROM, strength, and functional retraining
Patient and care provider education
Refer to burns/plastics specialized care team/facility if

indicated

Identify step-down facility if required
Identify providers of local burns/plastics care and/or

specialized burns care team for scar management, including
compression garments

Long-term rehabilitation follow-up required for scar
maturation and risk for contracture

(continued on next page)
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Table 5
(continued )

Injury Type Management Plan Referral and Discharge Consideration

Peripheral nerve injury Positioning, including splinting if indicated
Patient and care provider education
ROM, strength, and functional retraining
Pain management
Refer to microsurgery specialized care team/facility if indicated

Identify microsurgery specialist care early if surgical
intervention anticipated

Referral to local provider for long-term assistive devices
(such as orthotics)

Education about possible complications, such as contracture
Rehabilitation follow-up

Traumatic brain injury Neurologic and cognitive assessments
Positioning, including splinting if indicated
ROM, strength, and functional retraining
Patient and care provider education
Refer to neurologic specialized care team/facility if indicated

Identify step-down facility if required
Identify local providers of neurologic rehabilitation Provide

long-term follow-up throughout neurologic recovery
Referral to local provider for long-term assistive devices if

indicated

Wounds Advise on appropriate dressing
Provide assistive devices
ROM, strength, and functional retraining
Patient and care provider education
Refer to plastics specialized care team/facility if indicated

Identify plastics specialized care team early
Progression of weight-bearing status
Education about possible complications, such as infection
Rehabilitation follow-up if indicated

Amputation Preoperative advice according to prosthetic availability and
functional outcomes

Stump management
Basic wound management
Provide temporary assistive devices
Pain management
ROM, strength and functional retraining
Patient and care provider education
Refer according to national protocol or orthopedic specialized
care team/facility

Referral to local provider for long-term assistive devices, such
as prosthetic and/or wheelchair if indicated

Rehabilitation follow-up

Abbreviation: ROM, range of motion.
From World Health Organization. Emergency medical teams: minimum technical standards and recommendations for rehabilitation. Geneva: WHO; 2016;

p. 40-1. Available at: https://extranet.who.int/emt/sites/default/files/MINIMUM%20TECHNICAL%20STANDARDS.pdf; with permission.
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Fig. 4. Rehabilitation referral pathway for EMTs. * Such as prosthesis and orthosis or wheel-
chair; ** National facility, International Organization or Non-Governmental Organization.
(From World Health Organization. Emergency medical teams: minimum technical standards
and recommendations for rehabilitation. Geneva: WHO; 2016; p. 27. Available at: https://
extranet.who.int/emt/sites/default/files/MINIMUM%20TECHNICAL%20STANDARDS.pdf; with
permission.)
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DISCUSSION

The WHO World Report on Disability strongly advocates that all Member States
“develop, implement, and monitor polices, regulatory mechanisms, and standards
for rehabilitation services, as well as promoting access to those services.”27(p122)

Further, the WHOGlobal Disability Action Plan 2014 to 2021 (Objective 2) emphasizes:
“to strengthen and extend rehabilitation, rehabilitation, assistive technology, assis-
tance and support services, and community-based rehabilitation.”56(p3) There is evi-
dence and consensus among international disaster management authorities that
medical rehabilitation is an integral part of disaster management and improves sur-
vival, minimizes morbidity/complications and accelerates recovery, and also can
maximize survivors’ function, societal participation, and QOL.5,9,10,20,21,23 However,
in past disasters, the disaster response system largely focused on saving lives and
management of acute injuries, with little regard for rehabilitative needs. There remain
immense challenges, specifically for rehabilitation professionals, to respond promptly
to the needs of people affected in disaster settings, because rehabilitation has been a
low priority for many governments in majority of disaster-prone countries.21,57 Many
do not have an adequate rehabilitation-inclusive disaster management plan and/or
much needed infrastructure and/or human resources, resulting in a shift of the burden
of rehabilitation to survivors (families) and society. The WHO advocates all member
states to develop partnerships to strengthen and extend high-quality, affordable reha-
bilitation services so that they can better respond to the needs of populations in its
“Rehabilitation 2030: A Call for Action.”58 This call is further reaffirmed in the recent
guideline, “Rehabilitation in Health Systems,” which strongly recommends that
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rehabilitation services should be integrated into and between primary, secondary, and
tertiary levels of health system of every country.24

The role of a rehabilitation professional is challenging, multidimensional, and reflects
evolving clinical requirements, transitioning from emergency surgical support in estab-
lished facilities to less acute rehabilitative input for injuries and complications in the
community.6,23 Rehabilitation professionals are experts in the diagnosis and treatment
of general health conditions, and also in determining the prognosis of disability and
functioning.6 In any disaster setting, rehabilitation professional needs to be able to
manage a wide spectrum of injuries (such as complex trauma, crushed injuries, frac-
tures, burns, SCI, traumatic brain injury) and chronic conditions, and also work with
(and train and educate) local health care providers to support community-based reha-
bilitation efforts for a continuum of care (such as prescription and use of assistive de-
vices, mobility aids, and adaptive technologies).9,20 Further, rehabilitation has a pivotal
role in the education of survivors (and families) to cope with and adapt to acquired
injury and disablement for reintegration into community. The absence and/or inade-
quacy of such services may lead to prolonged institutionalization and burden to soci-
ety and health care system.
Effective delivery of rehabilitation care in disasters is challenging. The WHO’s EMT

guidelines mandate core standards for service delivery (including rehabilitation), for all
disaster responders to ensure quick, and efficient care of survivors.23,52 The key aims
of the EMTs are to support and enhance local health care efforts and services and
build the local capacity by educating/training local workforce. However, the WHO
rehabilitation guidelines are yet to be implemented and EMT verification and registra-
tion process is complex, requiring substantial time and resources.45 There is still un-
certainty regarding the process of verifying specialized rehabilitation teams or
embedding teams with larger verified EMTs, resulting in no verification of any rehabil-
itation team as an EMT or specialized team to date. Further, an exploration of previ-
ously identified needs, such as safety, security, logistical and operational issues
during deployment, standardized education and training programs, standardized
core competencies of EMTs, development of standardized tools (assessment, goal
setting, evaluation, discharge/referral, etc), and resources for data collection, man-
agement, and dissemination are needed.59,60

Although local country capacity building of rehabilitation continues, as natural disas-
ters escalate, there is likely need for international medical assistance (and humanitarian
aid). Depending on the disaster type, magnitude, and setting, the need for EMTs
(including rehabilitation professionals) will vary, as will the length of deployment. There-
fore, response priorities and resource allocation should be alignedwith local needs and
disaster type. Knowledge and understanding of the crucial role of rehabilitation profes-
sionals among the policymakers and other health care professionals is essential.
THE WAY FORWARD

The WHO-EMT initiative is a paradigm shift in development of rehabilitation-inclusive
disaster management.52 The rehabilitation community needs to be resilient with leader-
ship role of theWHO and ISPRM, and involvement of multi-stakeholder partnerships.61

The ISPRMDisaster Rehabilitation Committee (DRC; formed in accordance with WHO-
ISPRM Liaison initiative), advocates for the role of rehabilitation medicine in minimizing
disability and optimizing functioning and health-related QOL in disasters.21,62 The
ISPRM DRC actively supports the WHO-EMT initiative, has contributed to developing
the rehabilitationminimum standard guidelines, and in a process of creation of a central
register/database of rehabilitation physicians from its more than 4000 members from
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75 National Societies of Rehabilitation Medicine. These may in the future serve as a re-
pository to facilitate the deployment of rehabilitation professionals in future disasters.62

The DRC focuses on strengthening and capacity building of local rehabilitation service
providers, including the development of rehabilitation infrastructure; training, educa-
tion, or upskilling of local health personnel; and the strengthening of sustainable reha-
bilitation programs (community based, vocational) for long-term care. It has set up
Specific Working Groups to oversee the DRC Action Plan, in particular an ISPRM
response to deployment of rehabilitation physicians, to future disaster, if requested
by the WHO and/or host disaster country (currently under review). Other activities
include development of evidence-based guidelines and protocols for common
disaster-related injuries, an on-line educational/training module, conducting a
disaster-preparedness survey of rehabilitation physicians, and the development of
standardized assessment tool for disaster settings. The ISPRM is involved in the map-
ping and evaluation of current rehabilitation facilities and personnel as well as emer-
gency preparedness by the local authorities (particularly in disaster-prone regions)
and upgrading the potential of these services for future disasters, if required.
Lessons learned from previous disasters and the incorporation of this information into

long-term planning may serve to preclude repetition of mistakes made in past and
decrease future vulnerability. Successful strategic implementation requires exhaustive
context and situation analysis, because resource requirements may vary for each
disaster. There is a need for investment in disaster risk reduction, planning andmanage-
ment with strong governance from relevant international and national bodies. Underly-
ing factors of disaster risk such as poverty, climate change, rapid urbanization,
environmental degradation, population growth, and others need to be considered.
Standard operating procedures on most common injuries or conditions based on

clinical evidence-based standards in disaster settings are still lacking and the devel-
opment of such standard operating procedures will facilitate and progress uniformity
of quality of care. Standardized assessment and monitoring tools are yet to be devel-
oped, which can be challenging in terms of patient assessment and/or program moni-
toring and evaluation. There is lack of or insufficient population data in many disasters,
which hinders identification of target population and/or deliver targeted interventions.
Further, the absence of a platform for sharing and collection of data and/or research
findings impedes planning and outcomes of care delivered, the provision and access
to rehabilitation (and assistive technology), sustainable infrastructure, support ser-
vices and education/research.56

In the future, the use of innovative models of rehabilitation (eg, mobile apps, tele-
rehabilitation,mobile clinics, etc) can be a complementary approach to delivering timely,
cost-efficient and patient-centered services, specifically in more remote areas. There is
a need to increase public awareness and education about disability and rehabilitation.
IMPLICATIONS FOR CLINICAL PRACTICE

Rehabilitation clinicians play a significant role in disaster settings and can be key ex-
perts in the transition of patient care from the acute setting to the community. Depend-
ing on the scale and nature of disasters, the needs and challenges for rehabilitation
might vary considerably. The recommendation for rehabilitation personnel (working
independently in a specialized rehabilitation cell or embedded within other EMTs)
include a proactive assessment and screening of disaster victims for common
disaster-related problems and/or preexisting disability andmedical conditions, regular
specialist evaluation, and follow-up to assess need for appropriate intervention. The
aim is to provide appropriate and adequate care to the disaster survivors, to achieve
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and maintain optimal functioning and independence, and successful reintegration into
the community.
In any disaster, rehabilitation physicians need to act promptly and effectively with

limited resources. Owing to the complexity and nature of injuries, rehabilitation pro-
grams should be individualized to meet the needs of patients. Further, the needs of
disaster victims can be complex and cross physical, psychosocial, vocational, and
other domains, requiring diverse modalities and interdisciplinary input with active pa-
tient and/or family participation. Specialized rehabilitation skills become increasingly
necessary at times owing to the broad range of injuries and conditions of the victims.
Their roles are indisputably multifaceted (from clinicians to the administrators) and are
well-placed to address various challenges that arise during the complex disaster sit-
uations. There is growing evidence that chronic disease and long-term disability
create great burden during and aftermath of disaster. However, current reporting of
these issues is mostly anecdotal, with limited information and knowledge. All health
professionals (including rehabilitation clinicians) should be aware of the potential dif-
ficulties and clinical needs of older adults, persons with preexisting disabilities and
medical conditions, pregnant women, and children in a natural disaster, especially
when evacuations and relocations occur.
IMPLICATIONS FOR RESEARCH

Disaster health research encompasses the traditional disaster cycle comprising the
preparedness, response, recovery, and mitigation phases.11 Health-related research
must form an integral part of disaster response, to identify effective ways of mitigating
the health impact of disasters and strengthen evidence base for interventions.63 Con-
ducting research in an emergency response situation is complex and challenging,
because it poses ethical, methodologic, and logistical challenges for researchers.64

It is further compounded by the limited importance of research process and lack of
systems on acquiring data or integrating data into health information systems. Time
for planning, ethical review processes, and resources may be in short supply in
disaster settings.64,65 Further distinctive features of ethical challenges of disaster
research might include the following: populations affected by disaster may be trauma-
tized and highly vulnerable to participate, research activities may hinder relief efforts,
risks associated with research participation may shift rapidly as postdisaster situa-
tions evolve, and research protocols may be time-sensitive and need to be imple-
mented quickly after a disaster event.64 Participants may confuse research activities
with relief operations; the potential population may not be able to provide consent
or participate owing to language barrier or lack of education, or lack of family members
and carers.64 Ideally, research needs to be planned ahead and research ethics com-
mittees must develop procedures to ensure appropriate, timely, and flexible mecha-
nisms and procedures (such as the prescreening of study protocols, advance and/
or accelerated review) for ethical review and oversight.63,64

Research in disaster settings, particularly from the rehabilitation perspective, is
scarce and specific evidence gaps exist for many rehabilitation interventions. There
is need for robust research on the effectiveness and/or feasibility of specific rehabili-
tation interventions and to determine appropriate settings, target population, cultural
and contextual considerations, and cost and safety. Further, there is a need for
system-level research, including the types and impact of different service delivery
models, governance structures, financial allocation, and distribution.24 Mental health
problems including posttraumatic stress disorder, depression, and anxiety are preva-
lent in all types of disasters and not well-studied. Research using reliable, valid, and
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user-friendly standardized tools (which reflects domains of the ICF framework) is
needed. Further, development of specific indicators to measure the impact of imple-
mentation of the WHO guidelines is a priority. Overall, an iterative research process
with multiple stakeholder partnership (embedded within new and existing systems)
for monitoring and evaluation needs to be developed in future humanitarian
endeavors.55

More rigorous research will improve the quality of evidence for different rehabilita-
tion interventions in various disaster contexts.

SUMMARY

Recent advances in disaster response and rescue and field management have
improved the survival rates of disaster victims significantly, resulting in an upsurge
in survivors with complex and long-term disabling injuries. Many require comprehen-
sive long-term interdisciplinary management, including rehabilitation, to restore their
function and independence and maximize QOL. The critical importance and efficacy
of rehabilitation services for survivors during and after a natural disaster is well-
documented. Medical rehabilitation should be initiated in the immediate emergency
response phase and should be included in the continuum of care over the longer
term until treatment goals are achieved and survivors are successfully reintegrated
into the society. The WHO rehabilitation guidelines recommend the implementation
of and access to rehabilitation during all phases of disaster response and highlights
rehabilitation as the longest and most costly phase of disaster management. Learning
from past catastrophes, the WHO-EMT initiative and guidelines (including rehabilita-
tion) are significant development in this area, which now provide structure and stan-
dardization aligned with principles to prepare for, plan, and provide comprehensive
care during disasters. These developments are the much-needed steps in the right di-
rection; however, there remain many challenges to implementing these standards. The
key challenge ahead is to develop an integrated rehabilitation-inclusive approach to
disaster planning and management, adapted to local needs. The delivery of timely,
effective, patient-centered, coordinated, cost-efficient, and transparent services in
future disasters is needed. The inclusion of rehabilitation physicians into either existing
EMTs or as specialized cells is a priority. Future successful and effective disaster man-
agement will depend on the proficient leadership of the governing bodies, and the will-
ingness and commitment of countries to build a systematic advance planning and
preparedness to ensure that effective services, including rehabilitation are available
in future disasters.
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