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Introduction 

 

Context 

WCPT encourages its member organisations to facilitate the contribution of physical therapists to 

national and local disaster preparedness and management strategies and provides a range of 

resources on its website, including a policy statement and information to support physical therapists 

specialising in humanitarian responses to disaster. These are among the most accessed and 

downloaded resources. 

Discussions between WCPT and physical therapists involved in humanitarian responses identified a 

need to advocate for the presence of rehabilitation professionals, including physical therapists, in all 

phases of disaster management. There is a need to strengthen their role in preparedness, to promote 

their role in emergency medical teams (EMT), and to affirm the need for the establishment or 

development of physical therapy services in disaster areas.   

This led to the formation of a project team to develop a report on the topic. The team was supported 

by an advisory group with representatives from frontline service delivery in emergency situations, 

academic centres of excellence, physical therapist professional organisations, established 

international non-government organisations, the International Committee of the Red Cross (ICRC) 

and the World Health Organization (WHO). 

This paper joins WCPTôs suite of resources. As the field is changing rapidly, new resources become 

available regularly and will be placed on the WCPT website at www.wcpt.org/disaster-management.  

About this report 

This report has two main aims: 

¶ to highlight the need for physical therapist involvement in disaster management and 

particularly in EMTs 

¶ to brief physical therapists who want to work in the field, and national and international 

agencies who are already working in the field.  

Following an introduction to the topic of disasters, the paper outlines in separate sections the three 

phases of disaster management most relevant to physical therapists:  

¶ preparedness 

¶ response 

¶ recovery  

Each section includes information on the role of physical therapists and details guidelines and 

resources to support practice in disaster management.  

  

http://www.wcpt.org/disaster-management
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Summary 

There are four phases of the ñdisaster continuumò: prevention, preparedness, response and recovery. 

The professional role of physical therapists in prevention is limited and will not be addressed in detail 

here.   

The inclusion of vulnerable groups should be a consistent factor throughout the disaster continuum.  

 

1. Preparedness: 

Physical therapists have a significant contribution to make in disaster preparedness.  

Physical therapy input must be included in disaster management planning and implementation. 

There is a need to establish a global framework of, and standards for, physical therapy 

preparedness.  

As part of planning, minimum injury and disability data sets, reporting mechanisms and 

rehabilitation referral pathways should be agreed and standardised and this information should be 

disseminated to all service providers.  

Locally appropriate disaster preparedness should be included in entry-level physical therapy 

programmes and in post-qualifying and continuing education to ensure sound knowledge, skill 

and ethical frameworks for practice.  

Locally appropriate preparedness should be mainstreamed into community based rehabilitation 

(CBR) programmes and other projects in which physical therapists work with vulnerable groups. 

Physical therapists, especially those in disaster prone areas, should: 

¶ make themselves aware of the vulnerability of their country/region to disaster  

¶ ensure that they have a personal preparedness plan in place ï ideally, integrated into a 

health service disaster management plan 

¶ increase their awareness of the likely consequences of disasters ï in terms of impact on 

services and infrastructure, injuries, disease, psychological impacts and social impacts 

¶ lobby governments and non-governmental organisations and institutions to be prepared 

for disasters and to include physical therapists in their planning 

¶ increase awareness among members and the public of physical and rehabilitation needs 

in emergencies 

¶ play a lead role in advocating for and ensuring the inclusion of all vulnerable groups in 

emergency preparedness 

¶ contribute to disaster risk reduction efforts and reduce the vulnerability of populations by 

providing effective development programmes including CBR.  

Physical therapy associations, together with professional  associations, health service 

providers and training institutions should: 

¶ make themselves aware of the vulnerability of their country/region to disaster and 

increase awareness among members and the public of that risk  

¶ map rehabilitation service provision, and consider establishing skill registers of providers 

that can be called upon 

¶ take steps to develop and test integrated disaster preparedness plans that are part of a 

coordinated multi-disciplinary, multi-agency response, and that include agreed referral 

pathways for rehabilitation 

¶ assess likely rehabilitation equipment needs following a disaster and stockpile essential 

equipment  
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¶ assess likely skill requirements following a disaster and plan training accordingly  

¶ consider the development of standardised treatment protocols and patient education 

leaflets in advance of an emergency  

¶ consider the registration and regulation requirements of international physical therapy 

respondents in emergencies.  

Physical therapists interested in international humanitarian response should: 

¶ access specific humanitarian and clinical training and pre-register with international 

medical teams or international non-governmental organisations (INGOs)  

¶ consider developing a national or regional subgroup of physical therapists with interest 

and expertise in disaster management. 

 

2. Response: 

There is growing evidence and guidance that rehabilitation should be considered a central part of 

disaster response from the onset of a disaster. 

The role of physical therapists is not limited to the direct provision of rehabilitation but can include 

assessment, coordination, psycho-social support and advocacy.  

Rehabilitation in humanitarian disasters is best provided by experienced local providers, or, when 

required, by INGOs specialising in meeting rehabilitation needs in this context or as an integral 

part of specially trained emergency medical teams (EMTs). 

Required skills and knowledge 

¶ General and specialised clinical skills are required, and may need to be adapted for an 

austere environment.  

¶ Commonly required skills include the rehabilitation of fracture, spinal cord injury (SCI), 

amputation, brain injury, burns,  soft tissue injury and nerve injury, while respiratory skills 

are also likely to be required, particularly in responding to tsunami or floods.  

¶ Physical therapists involved in response should be aware of humanitarian principles and 

global frameworks, including the FMT minimum standards.  

Required actions 

¶ Establishing early links with governmental or cluster based coordination mechanisms is 

critical.  

¶ The early communication of rehabilitation capability and referral pathways are essential, 

and may impact upon triage and the medical or surgical management of severe trauma 

cases.  

¶ The early dissemination of nationally agreed, standardised reporting datasets, multi-

disciplinary team (MDT) treatment protocols and patient education materials is essential.   

¶ Multi-disciplinary, multi-agency cooperation and collaboration, both within teams and 

across organisations, is vital.  

¶ In disasters resulting in a significant number of traumatic injuries, a rehabilitation 

coordination group may need to be established.  

¶ Physical therapists are often in a unique position to ensure the inclusion of vulnerable 
groups in emergency response, and should take steps to ensure that their responses are 
inclusive, and to advocate for the inclusion of vulnerable groups in responses.   
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Other requirements 

¶ Rehabilitation and equipment provided should meet local and international standards and 

be capable of being maintained or replaced locally.  

¶ High professional standards, in accordance with relevant WCPT policies and guidelines 

should be maintained at all times, including documentation and scope of practice 

¶ Rehabilitation does not end at inpatient discharge, and failure to consider ongoing needs 

can be fatal. Linkage with local rehabilitation providers, CBR organisations or disabled 

peopleôs organisations (DPOs) is essential to ensure continuity of care and support. 

Establishment of new services that provide local access to ongoing rehabilitation may be 

required.  

¶ There is a significant need to conduct research to establish an evidence base for best 

practice in humanitarian rehabilitation response.  

 

3. Recovery:  

Disasters present a unique opportunity to ñbuild back betterò, including improving access to 

rehabilitation services.  

Physical therapists form a key link between disaster response and recovery and should play a 

role in rehabilitation capacity building and planning service delivery, accessibility, and inclusion.  

Planning for recovery should be initiated as early as possible, be locally led, and should include 

multi-disciplinary and multi-agency stakeholders.  

Planning for recovery should not just focus on the needs of those with injury but should include 

people with pre-existing disability. CBR can form a strong focus of recovery planning.  

International respondents should focus on local capacity building during the recovery phase, 

through training, service development, and the establishment of formal education programmes 

where they are absent.  
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Part 1: Background 
 

Defining disasters 

Between 2002 and 2011 disasters killed an annual average of 107,000 people and affected an annual 

average of 268 million 
(1)

. Since 2000, the world has witnessed a significant number of disasters, 

including: 

Year Disaster Number of deaths 
(2)

 

Number of people 

injured* 

2001 Gujurat Earthquake  20,005 161,812 
(3)

 

2003 Bam Earthquake (Iran) 26,796 30,000 
(4)

 

2004 Indian Ocean Earthquake and Tsunami 226,408 >300,000
 (5)

 

2005 Hurricane Katrina (USA) 1,833 7,543 
(6)

 

2005 Kashmir Earthquake (Pakistan) 73,338 >70,000 severely injured 
(7)

 

2006 Java Earthquake (Indonesia) 5,778 38,000 
(8)

 

2008 Cyclone Nargis ï Myanmar  138,366 19,359 
(9)

 

2008 Sichuan (Wenchuan) Earthquake (China) 87,476 374,643 
(10)

 

2010 Haiti Earthquake 222,570 300,572 
(11)

 

2010 Pakistan Floods 1985 2966 
(12)

 

2011 
Great East Japan Earthquake and 

Tsunami 
19,846 6000 

(13)
 

2013 Typhoon Haiyan (Philippines)  7354 28,689 
(14)

 

2015 Nepal Earthquake  8657 22,220 
(15)

 

* Injury figures are not consistently reported and different measures are often used 
(16) 

which makes reporting and comparison 

of numbers almost impossible. For example, some reports track the total number injured (eg. Gujurat) whereas others report on 

the severely injured (eg. Kashmir). Figures used here are from a variety of government, UN, NGO or academic sources. Even 

for individual emergencies, numbers reported from different agencies often vary significantly. 

A disaster is defined by The United Nations Office for Disaster Risk Reduction (UNISDR) as ña 

serious disruption of the functioning of a community or a society involving widespread human, 

material, economic or environmental losses and impacts, which exceeds the ability of the affected 

community or society to cope using its own resources.ò 
(19)

 

Today we talk simply about disasters rather than ñnaturalò disasters as it is important to recognise the 

role that humans play in increasing exposure and vulnerability to hazards such as earthquakes and 

tsunamis. Increasing population and urbanisation exposes more people to risk, while factors including 

economic situation, environmental degradation, infrastructure, construction quality, policy, laws and 

preparedness can all impact on the vulnerability of a population. It is these human factors, coupled 

with the magnitude of the hazard, that determine the scale of the disaster.  
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Some authors use the term ñsudden onset disasterò (SOD), meaning ña disaster that arrives with little 

or no warning.ò 
(20)

. While in this paper we focus on hazards that have a sudden onset rather than 

more chronic disasters such as droughts, the term ñsudden onsetò can be misleading, as there are 

often lead times for hazards such as major storms and earthquakes. Disasters are rooted in 

vulnerability, not in hazard, and so they are foreseeable
 (21)

. 

Figure 1 National disaster summary 1900-2011 

Source: D. Guha-Sapir, R. Below, Ph. Hoyois - EM-DAT: International Disaster Database ï www.emdat.be ï Université 

Catholique de Louvain ï Brussels ï Belgium.  

While there is debate about whether the frequency of hazards has increased in recent times, what is 

certain is that the number of disasters and the number of people affected is rising, while at the same 

time injury to mortality ratios are also increasing 
(17,18)

.
 
The implication of this is that disasters are likely 

to cause an increasing number of injuries and result in increasing numbers of people with impairment 

over the coming years.  

 

Hazards 

Hazards which may result in disasters include: 

¶ earthquakes 

¶ tsunamis 

¶ hurricanes, typhoons, wind storms and associated storm surges 

¶ floods 

¶ volcanic activity 

¶ landslides 

http://www.emdat.be/
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Some definitions also include biological hazards, such as epidemics, and others expand the list to 

include fires and ñman madeò hazards such as industrial accidents. For the purposes of this paper 

biological and ñman-madeò disasters are not included. In some cases hazards may be coupled, as in 

the flood caused by a hurricane or the tsunami that is created by an earthquake.  

 

The history of rehabilitation in humanitarian responses 

The role of physical therapists in responding to emergencies is evolving. There is an increasing 

recognition both inside and outside the profession of the importance of rehabilitation in a range of 

humanitarian settings. At the same time, an increased focus on areas such as disaster risk reduction, 

disability inclusive responses and preparing local first responders for emergencies, means that 

physical therapists and their rehabilitation colleagues have opportunities to make significant 

contributions to these fields. 

Disasters result in a significant number of disabling impairments 
(18,22)

 yet the literature about physical 

therapists assisting in major disasters around the world
 
 is scarce 

(23)
. However, physical therapists 

and their precursors have long been involved in the rehabilitation of those injured during emergencies 

including both conflict and disasters.  

Physical therapy first emerged as a profession during the first world war
 (24,25)

. The International 

Committee of the Red Cross and Red Crescent (ICRC) was the first humanitarian organisation to 

focus formally on rehabilitation, establishing its Physical Rehabilitation Program in 1979, while 

Handicap International first sent physical therapists to work with landmine survivors in 1982. 

Organisations like ICRC, Handicap International and the overseas disability charity CBM now send or 

recruit local rehabilitation personnel to work directly in response to emergencies, while medical 

organisations including M®decins Sans Fronti¯res  (MSF), Emergency, International Medical Corps 

(IMC) and Medicine Du Monde (MdM) sometimes include rehabilitation personnel, either as part of 

their emergency medical teams, or as a separate component of their response. Following the 2015 

Nepal earthquake, the International Organisation of Migration (IOM) employed physical therapists to 

provide services in rural communities through outreach programmes and step down care facilities.  

Physical therapists are now considered an essential participant in international emergency medical 

teams (EMTs)
 (20) 

and in the United Kingdon have been integrated into the UK International 

Emergency Trauma register since 2013. It has also been proposed that physical therapists are 

included in a proposed Global Humanitarian Health Association
 (26)

.  

Most importantly, it is inside their own countries that physical therapists are best involved in disaster 

management across an enormous variety of roles through the disaster continuum. 
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Disaster case study 1 

Country Nepal 

Event date 2015 April Earthquake 

Background 

circumstances 

Dhulikhel Hospital provides medical services to a large rural population in 

central Nepal. The hospital physiotherapy department consists of 14 full-

time staff. In conjunction with overseeing the clinical work at the hospital 

these staff also run the only Bachelor of Physiotherapy degree programme 

in Nepal at Kathmandu University with more than 100 students enrolled. 

Dhulikhel Hospital has a bed capacity of 350 but following the 2014 

earthquake close to 900 in-patients were accommodated.  

Role of the physical 

therapist 

Immediately after the earthquake there was confusion as to how 

physiotherapists could contribute. Initially they were involved in triaging 

patients, dressing wounds, providing assistive devices, applying braces, 

plaster casts and skin traction. Physiotherapists were also involved in more 

conventional roles mobilising patients, prescribing exercises and preventing 

potential secondary complications after surgery and prolonged bed rest. The 

workload became far beyond the normal caseload. Physiotherapy classes at 

the university were postponed and volunteers enlisted from the Nepali 

physiotherapy students. Each physiotherapist supervised several students. 

Outcomes from the 

event 

The involvement of physiotherapy students enabled a large increase in 

delivery of quality physiotherapy services. Students gained valuable 

experience and were given the opportunity to help in practical ways. 

Physiotherapy staff were able to direct student learning in a very difficult 

situation. 

Lessons learned/ 

recommendations 

Physiotherapists should not underestimate their contribution in the initial 

stages of a disaster response. They have valuable input to provide at all 

stages and levels of disaster management. Recruiting the support of 

physiotherapy students, with the appropriate guidance, can play a 

significant role in meeting the need in disaster situations.  

Increasingly, global guidance on trauma recommends rehabilitation as an essential service 
(27ï29)

 and 

there is now a consensus that the management of rehabilitation plays a role in decreasing morbidity 
(30)

 and mortality
 (31)

, reducing length of hospital stay 
(20)

 and improving function following disasters
 (22)

. 

However, until recently, the inclusion of rehabilitation personnel in EMTs was seen as a luxury, and 

traditional health system emergency planning and response to disasters largely neglects health-

related rehabilitation as a strategic intervention 
(32,33)

. New guidance such as the International 

Classification and Minimum Standards for Foreign Medical Teams in Sudden Onset Disaster 
(20)

 and 

its accompanying rehabilitation standards (in preparation) are beginning to change this.  

On an individual, organisational and global level, physical therapists and our rehabilitation colleagues 

are now emerging as a core part of the humanitarian response 
(20,31,34)

, and are involved in the entire 

spectrum of the disaster continuum, from disaster risk reduction, to the immediate response, and 

throughout the process of rehabilitation and rebuilding.  
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The impact of disasters on populations 

Tacloban, The Philippines, November 2013. © Peter Skelton/Handicap International 

People are more likely to die as a result of a disaster if they live in a low income country. These 

countries account for only 9% of the worldôs disasters, but over 48% of mortality
 (35)

. This 

demonstrates the fact that disasters are a development issue as well as a humanitarian one.  

While disasters cause death and injuries, they also disrupt and overload existing systems. This can 

lead to exacerbations of pre-existing health conditions and impairments. 

The tragic reality of disasters is that those with serious injuries are often also those who have lost 

family members, homes and livelihoods. They are likely be dealing with this at the same time as their 

own rehabilitation, and can face significant other challenges relating to discharge (to where? and with 

what support?) and longer-term recovery.  

Types of injuries 

The type and distribution of injuries caused by disasters varies widely according to the type of hazard 

and a range of other factors, but common injuries that can lead to long-lasting or permanent disability 

include 
(32)

: 

¶ fracture 

¶ limb amputation 

¶ spinal cord injury 

¶ traumatic brain injury 

¶ peripheral nerve injury 

In addition to the above, soft tissue injuries may be a significant and often underestimated cause of 

disability in all disasters, and often require extensive rehabilitation, while burns may occur as a direct 

result of fire or electrocution caused by disasters, or as an indirect consequence of displacement, for 

example for those cooking with flame and living in tents 
(36)

. Floods and tsunami are also associated 

with high rates of respiratory complications, in particular pneumonia, both as a result of aspiration of 

contaminated water and as a secondary effect of displacement and living in a damp unhygienic 

environment 
(37)

. 

Significantly, injuries rarely occur in isolation. Patients frequently present with complex poly-trauma or 

co-morbidities, and risks of infection, and conditions such as tetanus, are generally raised.   

Under challenging circumstances, health interventions may be sub-optimal or specifically adapted for 

an emergency environment. A second wave of admissions to hospitals is commonly seen several 
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weeks after a disaster, caused by complications of initial injuries, exacerbations of chronic conditions 

and outbreaks of communicable diseases resulting from insanitary conditions. ñClean-upò and repair 

work following a disaster can also result in an increase in trauma from accidental injuries, as observed 

in New Orleans in 2005 when it was reported to be the leading cause of injury 
(6)

.  

 

Quantifying injuries: 

Mortality and morbidity varies widely depending on a range of factors, although ratios of injury to 

mortality are generally increasing 
(32)

. While no disaster is the same, understanding the scale and 

types of injury associated with certain types of disaster can assist planning and responding in a more 

effective manner.  

Collecting accurate data on injuries sustained is often difficult during the immediate response to 

disasters. Reporting of injuries is frequently flawed, with broad categories such as ñfractureò and 

ñhead injuryò giving little helpful information about classification, morbidity and long-term functional 

consequences of an injury. More accurate data is sometimes drawn from hospitals or organisations, 

or from particular events, but it cannot be interpreted as being representative. In much of the below, 

general injury patterns and anecdotal evidence replace exact statistics.  

Injuries associated with earthquakes 

Haiti 2010 © William Daniels/ Handicap International  

Earthquakes typically result in a higher ratio of morbidity to mortality when compared to other 

disasters, with the most commonly quoted ratio in low and middle income countries being 3:1 
(38)

. The 

number of people killed and injured depends on the: 

¶ epicentre ï urban centres can result in higher casualties whereas more rural areas may be 

harder for rescuers to reach  

¶ seismic factors (depth, magnitude etc.) 

¶ built environment (construction standards, materials, quality, height etc.) 

¶ number of people indoors when the earthquake occurred (time of day, culture) 

¶ rapid response and capability of rescue and acute health services  

¶ local climatic conditions. 
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The majority of people will present with more than one injury 
(39)

. As observed recently in Nepal 
(40)

, 

fractures generally account for more than two thirds of injures requiring rehabilitation, with limb 

injuries being generally the most commonly seen 
(16,41),

 and the lower extremity more often affected
 

(38,41)
. As an example, Yuanfeng Li et al 

(42)
 recorded that 50% of all patients presenting to hospital in 

Sichuan (China) following the earthquake had extremity or pelvic trauma. Zhang et al 
(43)

 classified the 

injuries seen in a sample of patients in three hospitals following the Sichuan earthquake according to 

the body region affected: 36% of patients had injuries to the lower limb while 13% had injuries to the 

upper limb. Fractures are frequently open and contaminated. According to Bartels
 (44)

, between 11% 

and 54% of fractures are open.  

Amputations are a likely consequence of earthquakes, and again their incidence is linked not just to 

the hazard but to environmental factors and the clinical management of injuries 
(45)

. Limited record 

keeping and reporting limits the accuracy of data, and initial reports on numbers of amputees have 

sometimes been overstated 
(46)

. In Haiti in 2010, the number of amputees was reported as being 4000 
(45)

, or 1.3% of the total number of injured and 6% of those presenting for rehabilitation 
(34)

. In 

Pakistan, Mallik 
(46)

 identified 713 cases of people with amputation or around 1% of the total number 

injured. Three months following the Nepal earthquake in 2015, the official figure for the number of 

people with limb amputations was 40 
(47)

, or just 0.2% of the total reported injured.   

Spinal cord injury (SCI) prevalence varies dramatically and is highly dependent on the hazard, the 

environment and the response. Estimating the number of people with SCI is a challenge in disasters 
(48)

. Just 150 people with SCI were reported to have survived following the Haiti earthquake in 2010 
(49)

 or around 0.05% of the total number injured. Conversely, in Nepal, where the early national 

response has been praised, there were estimated to be around 200 people with spinal cord injuries, 

constituting around 1% of the total number injured 
(47)

, which is consistent with the percentage 

reported
 (46)

 in Pakistan in 2005.  

While traumatic brain injury (TBI) is a major cause of death in earthquakes, there are limited data on 

impairment caused. It has been suggested that, in Haiti, cases of severe brain injury (and SCI) were 

not treated so that urgent medical care could focus on those with greater perceived rehabilitation 

potential 
(50)

. Bartels 
(44)

 proposes that people with severe injures of the brain and spinal cord cannot 

be saved in a disaster setting. Incidence of TBI in the available literature varies significantly, perhaps 

related to the varied efficacy of rescue and pre-hospital care or the availability of specialised medical 

equipment including ventilators, but also due to the mixed use of ñhead injuryò and ñbrain injuryò 

categories in data collection. Scalp lacerations are likely to account for 43-65% of reported head 

injuries, while most earthquake-induced head injuries are mild (55%) or mild-to-moderate (85%) in 

severity
 (44)

. Skull fractures have been observed in between 8%-28% of people with head injuries, of 

which basal skull fractures constitute 11%
 (44)

. Improved rescue and medical response is likely to 

contribute to increased survival of more severely injured patients. Rough extrapolation of data from 

Handicap International from two responses has indicated that those with head injuries requiring 

rehabilitation made up 3-4% of the organisationôs rehabilitation caseload 
(51,52)

.  

It is likely that a combination of factors may also lead to an increase in the prevalence of stroke during 

the response and recovery phases following a disaster 
(53)

. 

Other complications commonly seen as a result of earthquakes include crush syndrome, post-

operative sepsis and infected wounds. Peripheral nerve injuries and some fractures may be missed 

during initial life-saving procedures and identified later by rehabilitation professionals.  

Injuries are not always as a result of being crushed or hit by debris but may occur while people are 

escaping disasters
 (54)

. Burns may occur due to falling electricity lines or secondary fires. Research 

following the Yaôan earthquake in China found that jumping from a height and falls accounted for a 
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significant portion of trauma 
(41)

. Anecdotal evidence emerging from the 2015 Nepal earthquake is 

supportive of falls and jumps being a cause of injury.  

An early estimate from Nepal suggested 1500 people would require long term rehabilitation or nursing 

care beyond the first three months of the response 
(47)

 This was equal to around 7.5% of the total 

number reported injured, and consistent with the estimate of 8-10% of those injured in the 2008 

Sichuan Earthquake having lifelong complications 
(55)

. Caution should be used in using an 8-10% 

figure to estimate ongoing rehabilitation need though, due to variability both in the impact of disasters 

and methods of counting injuries.  

Of note, Injuries and complications seen in high income countries (HIC) may differ from those in low 

and middle income countries (LMIC). For example, Mulligan et al report that, in New Zealand, 

physical therapists described new and unusual patient presentations in addition to crush injuries, 

including ñpothole neckò (from driving on badly damaged roads), ñshovel shoulderò (from repeatedly 

shovelling liquefied silt from houses, driveways and roads) and stress-related muscular pain and 

spasms. They also described a sharp increase in patients with breathing pattern disorders, as well as 

patients with ñbroken-heartò syndrome (a stress cardiomyopathy brought on by an emotional trigger), 

and patients with high levels of distress and anxiety. 
(23)

 

Injuries associated with hurricanes and windstorms 

Arial view of Tacloban, the Philippines, 2013. © Peter Skelton/Handicap International 

Death and injury do not just result from the effect of wind (such as from flying debris or from building 

damage), but from the associated impact of the storm, including: 

¶ flooding  

¶ landslides 

¶ sea-surge (such as in Tacloban, the Philippines in 2013).  

Due to their largely predictable nature, hurricanes and windstorms generally have lower rates of death 

and injury and a lower morbidity/mortality ratio, due to secondary hazards that are more likely to kill, 

such as sea surges or landslides. Common injuries include penetrating trauma and lacerations and 

blunt trauma from flying or falling debris. Wounds are commonly contaminated, leading to increased 

risk of infection and secondary damage to tissues. There may be an increased risk of electrocution.  

There is a lack of epidemiological evidence relating to injuries and disability following hurricanes and 

windstorms in LMIC. In a HIC, research following Hurricane Katrina found a significant decline in 



15 

health for the adult population from New Orleans in the year after the hurricane, with the disability rate 

rising from 20.6% to 24.6% and a large rise in mental impairments 
(56)

. Bloodworth et al (2007) provide 

a frank account of life in the Astrodome shelter following Hurricane Katrina, and as rehabilitation 

physicians report on treating a range of conditions including ñcardiovascular, metabolic, cutaneous, 

orthopedic, chronic pain and musculoskeletal conditions, sub-acute stroke, and chronic spinal cord 

injuriesò (page 771). It is clear from their account is that people with chronic health conditions and 

existing disability were the worst affected.  

Injuries associated with tsunami 

Tsunami, Indonesia - © T. Agagliate/Handicap International 

Also known as seismic sea waves or (incorrectly) tidal waves, tsunamis are caused by the 

displacement of large volumes of water, most frequently as a result of earthquakes. Evidence from 

recent tsunamis in the Indian Ocean (2004) and Japan (2011) indicates that more people die than are 

injured, with a typical ratio of around 9:1. Where tsunamis strike in the absence of a local triggering 

hazard (normally a seismic event), local services beyond the reach of the wave are left intact and are 

normally able to respond, whereas the combination of earthquake and associated tsunami close to an 

urban centre can decimate any local response, and result in increased injury.  

Those swept up by tsunamis may experience injuries such as fractures, lacerations, contusions and 

head injuries due to being hit by debris. Multiple small to medium injuries may also be common. As 

with flooding, return/cleanup injuries are also likely to be a significant problem. The combination of 

open wounds and contaminated water can result in an increased risk of infection 
(58)

. 

The 2004 Indian Ocean Tsunami killed over 200,000 people as it struck populated coastal areas. It 

resulted in a high mortality to injury ratio, with the majority of deaths occurring from drowning. 

Aspiration pneumonia was a significant cause of morbidity with pneumonia being a particular problem 
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following the aspiration of contaminated water 
(37)

. A number of factors also combine following 

tsunamis that mean that respiratory infections may continue to predominate for several weeks 
(37)

. 

Doocy, et al (2009) examined mortality and injuries in particular populations following the 2004 Indian 

Ocean Tsunami in Aceh, Indonesia. They found a high mortality rate of 23% of the population 

compared to morbidity (7-10%). Mortality was highest among the elderly and young, while women 

were more likely to die than men. Conversely, men were less likely to die but proportionately more 

likely to be injured. The most common injury type seen was laceration (74.8%) of which just under half 

were infected, and 14% of those injured were hospitalised. Large variations were seen depending on 

geographical location. 

Injuries associated with floods 

Floods - Orissa, India (photo from a Disaster Risk Reduction exercise) - © Benoit Marquet / Handicap International 

While floods generally do not directly kill or injure large numbers of people, immediate deaths and 

injuries from rapid onset floods follow a similar pattern to tsunami. The leading immediate cause of 

death is drowning, while aspiration 
(37)

 and trauma from floating or submerged debris can contribute to 

morbidity. It is the secondary effects of flooding which can be the most devastating. The 2010 

Pakistan floods, for example, affected over 20 million people, killing under 2000
 (2)

. The destruction of 

homes, loss of food and livestock and breakdown of water and sanitation left populations at increased 

risk of hypothermia and disease. Those with existing health conditions and disability were particularly 

vulnerable.  

As with all disasters, an exacerbation of mental health problems following flooding is well recognised. 

In their review of literature (2004-2010) Stanke et al 
(60)

 found that flooding has an effect across the 

age spectrum and that secondary stressors can prolong the psychosocial effects on people. Particular 

factors that impact in the long term include: a lack of close relationships with family, friends and 

community; belonging to a ñvulnerableò group including children and the elderly; and repeated 

exposure to flooding events.   
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Part 2: The role of physical therapists in disasters 

When people think of working in the field of disaster management, they commonly imagine the first 

days and weeks after a major disaster. While there is a clear role for physical therapists in this phase 

of the response, the professionôs role in preparing for disasters and ongoing work afterwards should 

not be overlooked.  

The way that professions prepare for and respond to disasters is known as the disaster continuum. 

 

The disaster continuum 

The disaster continuum has four components: prevention, preparedness, response and recovery. This 

paper will not cover prevention in detail.  Prevention involves the outright avoidance of the adverse 

impacts of hazards and related disasters, so prevention activities would include the construction of 

dams that eliminate flood risks, the enforcement of construction codes to ensure buildings can resist 

earthquakes, or creating land-use regulations that prevent settlement in high risk zones. The 

combination of prevention and preparedness is referred to as ñdisaster risk reduction,ò and the entire 

continuum as ñdisaster managementò. Components overlap, for example recovery includes aspects of 

risk reduction. This is depicted in the chart below, reproduced with the permission of the International 

Federation of Red Cross and Red Crescent Societies (IFRC). 

Figure 2 The disaster continuum 
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1. Preparedness 

Preparedness aims to build the capacities needed to efficiently manage all types of emergencies and 

achieve orderly transitions from response through to sustained recovery. It refers to the knowledge 

and capacities developed by governments, professional response and recovery organisations, 

communities and individuals to effectively anticipate, respond to, and recover from, the impacts of 

likely, imminent or current hazard events or conditions 
(19)

.  

Examples relevant to physical therapists include: 

¶ contingency planning 

¶ stockpiling equipment and supplies 

¶ developing arrangements for coordination, evacuation and public information  

¶ training and field exercises
 (19)

 

 

Global preparedness frameworks  

The United Nations Office for Disaster Risk Reduction (UNISDR) is the UN focal point for the 

coordination of disaster risk reduction. UNISDR seeks to promote a culture of prevention and risk 

reduction, moving away from a more traditional global emphasis on response. One of the main 

initiatives of UNISDR has been the Hyogo Framework for Action (HFA), the first ever plan to explain, 

plan and detail what different sectors and actors need to do to reduce the consequences of disasters. 

The Hyogo Framework was succeeded in 2015 by the Sendai Framework for Action 
(61)

. 

The Sendai Framework for Action (SFA) aims to substantially reduce disaster risk and loss of life, 

livelihood, health and economic, physical, social, cultural and environmental assets. 

The goal is: 

ñTo prevent new and reduce existing disaster risk through the implementation of integrated and 

inclusive economic, structural, legal, social, health, cultural, educational, environmental, technological, 

political and institutional measures that prevent and reduce hazard exposure and vulnerability to 

disaster, increase preparedness for response and recovery, and thus strengthen resilience.ò 

The SFA is a major step forwards in inclusive disaster risk reduction. It builds on the work of the HFA 

and sets four priorities for action: 

Priority 1: Understanding disaster risk.  

Priority 2: Strengthening disaster risk governance to manage disaster risk.  

Priority 3: Investing in disaster risk reduction for resilience.  

Priority 4: Enhancing disaster preparedness for effective response and to ñbuild back betterò in 

recovery, rehabilitation and reconstruction. 

The SFA also places a strong emphasis on the need for inclusive disaster risk reduction. It states that:  

ñDisaster risk reduction requires an all-of-society engagement and partnership. It also requires 

empowerment and inclusive, accessible and non-discriminatory participation, paying special attention 

to people disproportionately affected by disasters, especially the poorest. A gender, age, disability 

and cultural perspective should be integrated in all policies and practices.ò 

Of relevance to physical therapists, the SFA calls for:  

¶ a mechanism of case registry [eg. for those injured] to be established 

¶ the provision of psychosocial support and mental health services for all people in need 

¶ national and local training of the workforce in disaster response.  
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The UN Convention on the Rights of Persons with Disability 
(62)

 is also highly relevant to those 

developing preparedness plans, emphasising that they must be inclusive of people with disability 
(63)

. 

 

The role of physical therapy in disaster preparedness 

Physical therapists living in disaster-prone areas are often in a unique position to contribute to 

preparedness planning, whether on an individual, organisational, national or international level. Their 

role will vary depending on their place of work, role or speciality, but there are many cross-cutting 

themes.  

Physical therapists generally form part of a critical link between hospital and community health 

services, and may have strong multi-disciplinary links across social care, education and community 

services. Preparedness planning is therefore not limited to those with trauma skills, but embraces all 

physical therapists. Those working on a community level or with vulnerable groups have a particularly 

important role.  

Before involving themselves in preparedness activities, physical therapists first need to learn about 

local risks and prevention strategies and to evaluate how they would react to disasters in their own 

homes, places of work, communities and regions. In particular, therapists working with those at 

increased risk during emergencies, such as children, elderly people, those with chronic health 

conditions or disabilities can play a role in advocating, planning and enabling their inclusion in any 

emergency response. Handicap International (2014) has published a report on good practice in 

disability inclusive disaster risk management from South and South-East Asia 
(65)

. 

 

The role of physical therapy in planning and coordination 

When planning physical therapists should ask themselves: 

¶ Am I aware of the likely hazards facing my local area and the likely consequences of a 

disaster? 

¶ Is there a disaster management plan for my practice environment and region? 

¶ Can I contribute to planning for emergencies in my place of practice? 

¶ If there is no local plan, how can I contribute to the development of one, making sure there is 

adequate consideration of the needs of people with disabilities and for those who acquire 

disabilities as a result of the disaster? 
(66)

 

The inform database (www.inform-index.org/) is a global, open-source risk assessment for 

humanitarian crises and disasters. It can inform decisions about prevention, preparedness and 

response, and provides an excellent overview of the risk profiles of individual countries, based on the 

likelihood of hazards, vulnerability and coping capacity of the country in question. It is recommended 

that physical therapist visit the database to gain an understanding of the risks in their own country. 

Personal and family preparedness are critical in disaster prone areas and have a direct impact on 

ability to respond professionally. Physical therapists living in disaster prone areas should ensure that 

they have a personal preparedness plan in place. Ideally, this should be an integrated part of any 

health service disaster management plan.  

Physical therapists, particularly those working in disaster prone areas, should ensure that there are 

disaster management plans in place within their organisations with clear roles identified for physical 

therapists, particularly around the integration of early/acute rehabilitation into trauma management 

plans. An insufficient understanding of rehabilitation can hamper an integrated rehabilitation response 

and have an impact upon patient care
 (42)

. Lack of a clear plan can leave physical therapists feeling 

redundant in the immediate aftermath of an event 
(23)

. Even where physical therapists lack acute 

http://www.inform-index.org/
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trauma rehabilitation skills, they can plan with their team for involvement in response in other ways, 

including (but not limited to) identification of and service provision for vulnerable groups, equipment 

distribution, discharge planning, coordination, auxiliary health roles, acute musculoskeletal treatments 

for rescuers and administrative support.  

Reporting on the role of physical therapists in responding to the Canterbury earthquake, Mulligan et al 
(23)

 made a series of critical recommendations regarding local preparedness, including: 

¶ physical therapy departments and business owners should develop their own specific disaster 

management plan  

¶ through these plans, physical therapy departments should contribute towards a central 

disaster management document which clearly outlines the skills that will enable physical 

therapists to provide an important contribution in the event of a natural or manmade disaster.  

On a regional or national level, physical therapists, together with their professional association, should 

ensure they are integrated into any emergency plans. At present, most local and national disaster 

management plans do not include rehabilitation 
(22,23)

 despite the fact that providing coordinated 

ongoing care and rehabilitation for those affected by disasters is one of the greatest challenges faced 

in many responses.  

Disaster case study 2 

The 2011 Great East Japan Earthquake was probably the first example of a coordinated, collaborative 

locally-led rehabilitation response to a disaster 
(33)

. It led to the development of a Japanese 

Rehabilitation manual for large scale disaster (2012)  ï a response to problems such as poor disaster 

preparedness, inadequate advocating and a lack of objective data collection 
(33)

. 

Country Japan 

Event date 2011- present 

Background 

circumstances 

Based on the experience of the large-scale disaster in 2011, it was thought 

necessary to prepare the organisational structure and guidance in order to 

work together with rehabilitation-related professions. 

Role of the physical 

therapist 

1. For a future wider response, the Japanese Physical Therapy 

Association (JPTA) established the Japanese Rehabilitation Assistance 

Team (JRAT) to link with rehabilitation-related professional 

organisations. Under this initiative, JPTA called for representatives of 

disaster sections from each local physical therapy association, and 

encouraged them to develop the organisational structure. 

2. To inform guidance for supporting victims, JPTA started to develop a 

disaster response manual with JRAT member organisations. 

Outcomes from the 

event 

1. At the local level, physical therapy associations started collaboration 

with other rehabilitation-related organisations. They hosted training 

programmes with the related organisations. Some physical therapy 

associations started communicating with local officers in disaster 

management sections. 

2. The response manual for large-scale disaster was published. It included 

physical therapist involvement in the prevention of disuse syndrome. 

Lessons learned/ 

recommendations 

As part of preparedness work, physical therapists need to develop 

organisational structure, and review response manuals. 

Not involving rehabilitation personnel in national disaster plans has been shown to be detrimental 
(33)

. 

Disaster management plans on a local, regional and national level should outline the skills that 

physical therapists have and the contributions that they can make during emergencies. National 
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plans, normally developed by the Ministry of Health, are critical to ensuring physical therapists can be 

mobilised appropriately.  

National physical therapy associations should support the development of central disaster 

management plans, outlining the roles and skills of physical therapists and formalising their 

involvement. They should also play a role in communicating these plans to other agencies 
(23)

. 

National associations have a role to play in sensitising and educating physical therapists about the 

roles physical therapists can take in disaster preparedness, They should facilitate discussion, share 

resources and guide individual members. The following specific actions have been identified 
(66)

: 

¶ be aware of the vulnerability of the country/region to disaster and increase awareness among 

members and the public of that risk 

¶ be aware of the likely consequences of disasters in terms of diseases, injuries, psychological 

impacts and social impacts 

¶ increase awareness among members and the public of physical and rehabilitation needs 

¶ lobby governments and non-governmental organisations to be prepared for disasters and to 

include physical therapy in planning 

¶ participate in disaster management planning and implementation, ensuring physical therapist 

input 

¶ train physical therapists to be effective in crisis/emergency situations, incorporating disaster 

preparedness awareness in entry-level physical therapy programmes and in post-qualifying 

and continuing education 

¶ liaise with other professions and governmental/non-governmental agencies at local, regional, 

national and international levels  

¶ consider developing a subgroup of physical therapists with interest and expertise in disaster 

management. 

In addition, mapping of human and institutional rehabilitation resources in disaster prone areas is 

critical, and national associations can play a key role in the coordination of this. Not only does this 

allow for improved response, but it can also reveal critical gaps in service provision, or areas that will 

be easily overwhelmed. It is essential to be able to rapidly provide accurate information to national 

and international agencies following a disaster. It has been reported that medical teams may make 

triage decisions based on patientsô perceived rehabilitation potential 
(44,68)

 and so communicating 

rehabilitation capacity to medical teams responding in the early stages of a response is critical.  

Disaster management rehabilitation response plans 

In the development of a national or regional disaster management rehabilitation response plan 

physical therapists and their associations should consider the following questions: 

Systems  

¶ Is there a risk assessment of the impact of possible disasters and their implications for 

rehabilitation providers? 

¶ Are there established generic and condition-specific rehabilitation referral pathways that 

hospitals are aware of for particular types of trauma in the event of an emergency? Is there a 

centralised system that can coordinate rehabilitation referrals in the event of an emergency? 

¶ How will injuries be classified, how are injury and disability data collected and reported and 

how will rehabilitation services contribute to this? 

¶ Are there systems in place for the identification and follow-up of vulnerable groups, including 

people with a disability?  

¶ Are plans in place to ensure the continued access to health services for people with essential 

needs, including those with chronic health conditions and disabilities? 

¶ Once established, how will a disaster preparedness plan be updated and maintained?  
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People 

¶ Are there identified national and regional rehabilitation leads for disaster response? Do they 

have experience in disaster management, and is there an established management system in 

place?  

¶ Is there a register of physical therapists with the skills and experience to respond to a regional 

disaster? How can they be contacted and coordinated? 

¶ What are the required skill sets for physical therapists to respond to disaster? Is a system of 

training required for the workforce?  

¶ How will you register and regulate any international volunteers or teams (and local volunteers 

such as students or recently retired physical therapists) that arrive to provide rehabilitation 

services? Do you have any minimum standards (length of stay, years of experience, 

qualifications etc.) that they will need to adhere to? Are there any national protocols, minimum 

standards or reporting guidelines that national or international rehabilitation or medical teams 

will need to adhere to? How will these be shared and if necessary enforced?  

¶ Do management or coordination systems take into account service providers from across 

government, private, charity, voluntary, NGO and INGO sectors? 

¶ Are Disabled Peoples Organisations (DPOs) included in disaster planning? How can physical 

therapists support their integration? 

Facilities 

¶ Where are rehabilitation services located, what is their capacity, and how can they be 

contacted in the event of an emergency? Given their location and construction, are they likely 

to survive a major disaster?  

¶ Where are the specialist rehabilitation units (including spinal injury, brain injury and burns 

units) located, what are their admission criteria and what is their capacity? 

¶ Where are the prosthetics centres located, what is their maximum normal output and what 

technology do they use? How might capacity be increased in an emergency? 

¶ Which hospitals have been identified to receive trauma cases in an emergency? Are 

rehabilitation professionals a core part of their disaster planning? What additional 

rehabilitation resources might they then require? Where will these come from? How might 

capacity be increased in an emergency?  

¶ Are there designated locations or facilities that can operate as ñstep downò facilities ï hosting 

medically stable patients with ongoing rehabilitation or nursing needs to relieve the pressure 

on acute hospitals? If not, can these be identified? How will they be staffed?  

¶ How will disruption to infrastructure such as roads and travel affect access to rehabilitation? 

Are there contingency plans for patient transport or community based or community outreach 

teams? 

Resources 

¶ Are there agreed patient education materials about common traumatic injuries in the local 

language? How will these be distributed in the event of a disaster?  

¶ Are there contingency stocks of equipment in place? If not, can these be established? How 

will they be accessed and released and appropriately distributed? What additional equipment 

is expected to be required?  

¶ Do equipment stocks take into account possible new equipment needs to protect people with 

disability as well as those with new injuries?   

Knowledge about specialist rehabilitation facilities (eg for SCI or brain injury care) and locally 

appropriate prosthetic provision and the ability to share information rapidly amongst first responders is 

important for optimal use of these resources. An awareness of rehabilitation capabilities may affect 

surgical and medical decisions taken by local and international providers in the immediate aftermath 
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of a disaster 
(44, 69)

, and can easily be shared via the health cluster or Ministry of Health. See the 

response section for more information.  

Maintaining registers of rehabilitation staff, their locations and areas of expertise allows for rapid 

resource re-allocation during an emergency. For example, physical therapists in private practice may 

be re-assigned to a tertiary trauma centre, or physical therapy students can be mobilised to act as 

assistants and work under the supervision of more experienced staff.  

Physical therapy professional associations and/or regulatory bodies in disaster-prone countries 

should also develop guidance on whether and how international rehabilitation personnel can be 

welcomed during an emergency, considering not just how they may be integrated but also how they 

may be regulated and what standards they should adhere to. In Nepal, for example, national 

emergency trauma guidelines including rehabilitation were developed prior to the earthquake, and 

were then distributed to arriving medical and rehabilitation teams. As part of FMT coordination, a 

system was established by the Ministry of Health and Population whereby international teams were 

asked to pre-register before travelling to Nepal. Through this system, specific skills can be requested 

or assistance declined by the coordinating body, depending on whether the teams meet required 

standards and whether their capabilities are required.  

Finally, there is a need to establish common rehabilitation specific minimum datasets 
(42)

 and outcome 

measures that are appropriate or adapted for emergencies. The lack of agreed data sets on issues 

such as type and location of injury, and lack of data disaggregated by disability (pre- and post-

disaster), as well as a lack of published information on long-term functional recovery of those injured 

during disasters, hinders those planning responses and advocating for improved rehabilitation 

response and inclusion of people with disability in responses. Such a data set might be as basic as a 

list of ñnotifiable injuriesò such as spinal cord injuries, amputations, brain injuries and fractures 

requiring fixation, which can enable a coordinating group to quickly assess likely rehabilitation needs 

in a particular area. In the absence of internationally agreed datasets, integrating disability and 

rehabilitation orientated datasets into nationally emergency coordination plans is a significant need.  

 

Advocacy 

The role of physical therapy in emergencies is emerging, and there is currently a lack of physical 

therapy involvement in disaster management plans. This means that advocacy and lobbying around 

the role of rehabilitation in emergencies is vitally important. To strengthen their ability to advocate, 

physical therapists should consider developing a national special interest group of physical therapists 

or rehabilitation professionals with interest and expertise in disaster management.  

Examples of advocacy include: 

¶ advocating for the inclusion of physical therapists in local and national disaster management 

plans  

¶ advocating for the inclusion vulnerable groups, such as the elderly or persons with disabilities, 

raising awareness of their needs at times of disaster 

¶ advocating for the role of rehabilitation in emergency medical teams, with the support of 

guidance such as the Sphere Guidance (2011) and FMT Minimum Standards (2013)  

¶ advocating for the provision of local and national level training for physical therapists to help 

them prepare for disaster response. 

As a vehicle for advocacy, member organisations may also wish to commemorate the annual 

International Day for Disaster Reduction, held each year on 13
th
 October. Visit 

www.unisdr.org/we/campaign/iddr for more information.  

http://www.unisdr.org/we/campaign/iddr
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A collaborative project, ñInclusive Community Resilience for Sustainable Disaster Risk Managementò 

provides a toolkit for inclusive disaster risk reduction. It is available via their website: www.incrisd.org/ 

 

Stockpiling equipment and supplies 

Delivery of emergency wheelchair stock, Nepal 2015 © B. Blondel/Handicap International 

There may be a case for stockpiling essential rehabilitation equipment in disaster-prone areas, as 

disasters can increase demand and severely disrupt supply lines. Stockpiling for relief activities is 

recommended in the Sendai Framework for Action 
(61)

. Assistive devices such as wheelchairs, 

crutches, splints and orthotics ï and sometimes mattresses ï are often in short supply during the 

immediate response. Their absence can create bottlenecks in acute centres or result in people being 

limited to staying in bed or home on discharge, or patients with external fixators or neurological 

injuries sleeping on the bare ground.  

The need for equipment goes beyond those with new injuries ï many patients with existing conditions 

may have lost their assistive devices during the emergency or, finding themselves in emergency 

shelters or tents, may have additional needs. Physical therapists should make sure disaster plans 

include ways of identifying the most vulnerable and providing them with the equipment they need to 

safeguard their wellbeing. Following a disaster, there are often logistical challenges that make it 

difficult to bring large quantities of equipment to disaster areas, and while national governments and 

international NGOs may have their own preparedness plans to bring in essential rehabilitation 

equipment, this might take weeks to arrive. Coordination across agencies to ensure equipment 

distribution is timely and effective is essential.  

The type and amount of equipment to be stockpiled will vary from location to location. Risk 

assessment and mapping of resources should indicate the amounts of equipment that may be 

required, while a preparedness plan will include information on where additional equipment may be 

http://www.incrisd.org/
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