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PRECIS to the Thesis 

Title: Public health response and medical health needs in Asian natural disasters 

Background 

Natural disasters cannot be prevented but their human impact can be mitigated. The ability of 

the medical community to respond effectively and efficiently requires good understanding of 

patient profiles, risk factors, health and medical needs post disasters. Although acute physical 

injuries are the leading cause of human mortality and morbidity in natural disasters, a 

significant proportion of deaths may result from poor hygiene and sanitation, inadequate 

nutrition as well the destruction of health care structures and resources to cope with both 

infectious and chronic diseases prevalent in the affected area. Whilst Asia is ranked as the 

most natural disaster-prone region worldwide, there is a paucity of published scientific 

literature of patient profiles, epidemiological disease patterns and public health responses to 

natural disasters in the region. Specifically, a literature gap exists in examining the burden of 

chronic disease and population aging on medical and public health relief post natural 

disasters. 

The content of this thesis includes research results of nine international peer-reviewed published 

papers 11 international conference presentations and seven disaster related discussion papers 

during 2005-2010. Based on principles of public health, emergency and humanitarian medicine, 

disaster epidemiology and policy studies, the core theme of this thesis is to apply disaster 

epidemiological techniques to the analysis of patterns of health needs and medical relief 

responses to two major Asian earthquakes post millennium, namely the 2005 Pakistan-Kashmir 

earthquake and the 2008 China Wenchuan earthquake. Implications of research findings on 



medical and public health preparedness, medical service provision and public health policy gaps 

are analyzed and discussed. 

Study objectives 

In this thesis, original disaster epidemiological research studies will be used to examine 

patient profile, health risk factors, clinical outcomes and issues related to health relief service 

provision and policies post disaster. Specifically, implications of the burden of non-

communicable disease and of an aging population on disaster relief response post are 

evaluated and discussed. The six key research questions are as follows: 

1. What types of patients were likely present to medical relief clinics during various 

stages of response to Asian Earthquakes? 

2. What were the characteristics of and utilization differences by medical service users 

in different clinic care settings: urban versus rural clinics; official versus unofficial 

internal displaced camps; stationary versus mobile clinics? 

3. What were the main health needs of the disaster affected populations in various types 

of settlements? 

4. Did chronic medical conditions constitute an important clinical burden post 

earthquake? 

5. Why were the needs of disaster-affected-populations of older age and with chronic 

medical conditions forgotten by health care providers post natural disasters? 



6. What are the emergency preparedness implications for doctors and medical relief 

workers regarding management of chronic diseases and older people post disaster? 

Methodology 

Study Setting 

Research studies of two major earthquakes in Asia post millennium were included in this thesis. 

2005 PaJkistan-Kashmir Earthquake: Measuring 7.6 on the Richter scale, the earthquake occurred 

on October 8 2005 and struck Pakistan's autonomous state of Kashmir and part of Indian-

administrated Kashmir. Destruction in the region closest to the earthquake's epicentre was close 

to 100% and the official death toll in Pakistan was 79,000 and nearly 1,400 in Indian-

administered Kashmir. Field based information was collected in February 2006 in the Neelum 

Valley of Kashmir Pakistan, four months post earthquake. Study sample population consisted of 

disaster affected individuals, clinical relief providing organizations and patients/attendees of 

various relief clinics around the Neelum Valley, Kashmir Pakistan. Ethics approvals were sought 

and obtained from the London School of Hygiene and Tropical Medicine and from relief 

organizations: Merlin, HelpAged International and Muslin Hand. Verbal consent was also 

obtained from the participants. Four Pakistan-Kashmir related studies were included in this thesis. 

2008 China Sichuan Earthquake: Measuring 8.0 on the Richter scale, the earthquake 

occurred on May 12 2008 and caused more than 80,000 casualties. Study sample 

population consisted of disaster affected individuals who were rescued to a helicopter relief 

tent-based clinic. Ethics approval was sought and obtained from the School of Public Health 

and Primary Care, Chinese University of Hong Kong. Two 2008 China Sichuan related 

studies were included in this thesis. 



Study design, sample population and data collection tool 

This thesis presents studies which draw from a range of research study methodologies. These 

include: literature review, retrospective clinical and medical record based study, cross-

sectional face-to-face survey, semi-structural qualitative stakeholder interview study and 

narrative, action based research study. A brief summary of each of the study design, sample 

population, data and data collection tools are described in the following section. 

Study (1): Differences in demographic and epidemiological profile of patients between rural 

and urban post disaster clinics in Kashmir Pakistan Earthquake. 

a) Study Design: A retrospective clinical record-based, medical service utilization 

comparative study. 

Sample Population: Attendees of rural clinic located at Sarli Sacha that provided service for 

a cohort of 30,000 rural population who sparsely resided in the Pakistan/India border. The 

matched control site is an internal displaced person (IDP) camp clinic 45 miles from 

Muzzafarabad city organized by a local NGO, Muslin Hands, at Chella Band which served 

382 displaced people. The two study sites were the only clinical treatment facilities available 

in the area during the initial four months post earthquake, so it was assumed that health needs 

were captured by clinic attendance during the study period. 

Data and Data Collection Tools: Clinical records of 2942 and 392 consultations from the 

mountainous clinic (Site 1) and the IDP medical services (Site 2) were reviewed respectively 

during the defined study period, January 21 - February 20, 2006. Clinical records were 

manually reviewed, relevant information recorded on the pre-set information table and all 

basic calculations were performed on-site. 



b) Study Design: A cross-sectional, systematic sampling, face-to-face interview based survey 

study. 

Sample Population: 125 patients attending clinics during the study days (85 in the 

mountainous clinic and 40 in the IDP camps). 

Data and Data Collection Tools: The survey included questions regarding demographic 

background, past medical and drug history, self-reported health status, current and past 

symptoms, mental health, healthcare access and utilization, and post-earthquake livelihood 

related issues. A mini-mental health test and physical health indicators (such as weight, 

height, mid-arm circumference, spot blood glucose, spot blood cholesterol level, blood 

pressure) were also collected to detect potential underlying medical conditions that were not 

captured during previous clinical consultations. An information table was also designed to 

record retrospective clinical information from clinic medical records during the defined study 

period. Case number, date of clinic attendance, gender, age, diagnosis and 

medication/treatment given were recorded in the information table. 

Data Collection: The questionnaires were translated into Urdu from English and was piloted 

and validated. Gender-specific health care workers fluent in Urdu and English were 

employed to administer the questionnaires and the assessment team provided training to 

ensure consistency in data quality. Since illiteracy rates are high in the region (80%), verbal 

instead of written consent with witness verification was obtained from patients before 

interviews and physical examinations were conducted. Patients attending the consultations 

were invited to participate to the study and were re-assured that their participation of the 

study would be independent of their eligibility to receive medical care/treatment. If the 

patient agreed to participate, a research team member conducted the survey interview while 

the patients were waiting for their consultation. All physical examinations and indicator 

measurements were performed by the assessment team physician. Due to the instability of 



electronic appliances in high altitude and extreme temperature’ all medical and health records 

were handwritten. 

Study (2): Differences in demographic and epidemiological disease profile of residents in 

unofficial and official displaced camps in the Kashmir Pakistan Earthquake. 

Study Design: A cross-sectional, cluster sampling, face-to-face household-based survey. 

Sample Population: The study sample consisted of residents (n=2628) of all self-settled camps 

with less than 50 households in the study area. Camps were categorized to three groups 

according to number of households and cluster sampling was randomly selected from each 

cluster size and a total of three unofficial camps were invited to participate in this study. 

Household response rate post invitation was 98% and a total of 85 "unofficial camp" households 

were included in this study. For the final analysis, the "unofficial camp" sample included 49 

households (392 residents) for the 31-49 household cluster, 28 households (238 residents) for the 

16-30 household cluster, and 8 households (66 residents) for the 1-15 household cluster. To 

serve as a baseline comparison and to identify potential differences between official and small 

unofficial self-settled camps, a rural “official registered IDP camp with 276 households (1932 

residents) was also invited to participate in the study. Through snow-ball sampling, 82 

households (30% of the official camp) were recruited and interviewed. 

Data collection: Face-to-face structured interviews were conducted in February 2006 to 

collect information related to demographic characteristics, earthquake damage, self-reported 

health outcomes of study participants in physical, mental, and social health status, and 

expressed needs post disaster. Survey questionnaire was designed in English and translated 

by bilingual speakers (Urdu and English). Gender specific interviewers were used for 

obtaining information and all interviews were done by interpreters and health care workers 

who spoke both languages. The questionnaires were piloted and reliability of the tool was 
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tested. The reported information was crosschecked with local heath care workers to ensure 

the quality of translation. Since illiteracy rates were high in the region (80%), verbal instead 

of written consent with witness verification were obtained from all patients interviewed 

during the field assessment. 

Study (3): Differences in demographic and epidemiological profile of patients between 

remote mountainous stationary clinic and a mobile helicopter outreach clinic in Neelam 

Valley, Kashmir Pakistan Earthquake. 

Study Design: A retrospective clinical record-based, medical service utilization comparative 

study. 

Sample Population: Clinic attendees of two remote clinics in Neelam Valley, Kashmir 

Pakistan. The two study sites were the only clinical treatment facilities available in the area 

during the initial four months post earthquake, so it was assumed that health needs were 

captured by clinic attendance during the study period. In addition, relief clinical services in 

the two study clinics were set up and provided by the same relief organization during the 

acute phase (the first eight weeks after the earthquake). Similar treatment provision standards 

and management were ensured. 

Data and Data collection: Two sets of data from two remote clinic were collected for these 

studies post disaster. Data set 1 was collected from a mountainous border clinic at Sarli Sacha 

and Data set 2 was solicited from outreach clinical services serving three rural areas (Zabbar, 

Konka and Telegra) around Neelam Valley reachable only by helicopter post earthquake. 

Five episodes of helicopter clinic sessions were made during the study period. In total, 3097 

(site 1) and 145 (site 2) clinical records were available for analysis. After review, 5% (site 1) 

and 2% (site 2) were excluded due to illegible handwriting and missing information. For the 

final analysis, 2942 (95%) and 142 diagnoses (98%) were included. A total of 2942 and 142 
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consultation records from the mountainous clinic (site 1) and the remote area outreach 

medical services (site 2), respectively, were reviewed and analyzed in this study. Clinical 

records were reviewed and data were entered anonymously into a manually input information 

table which recorded clinic operation dates and patient information. Patient data included 

patient case code, age, gender, distance of area of residence from clinics (by hours), and main 

diagnosis. The data did not show evidence of selection bias in the recording of diagnoses and 

any non-recording was assumed to be random. 

All basic calculations were performed on-site. Information collected was categorized into 

various variables for analysis. Four age categories: <5, 6-44, 45-64, >65 were constructed. 

Patient gender was reported as a binary variable. Proximity to clinic was grouped into 4 

groups: <30 minutes, 30 minutes to 1 hour, 1 hour to 4 hours and > 4 hours. Clinical 

diagnosis was divided in four main groups namely: trauma/injury (earthquake related and 

non-earthquake related), infection (wound, respiratory, gastrointestinal related, skin), chronic 

conditions (diabetes mellitus, hypertension, heart related conditions, arthritis, pain), as well 

as unspecific medical complaints. Descriptive statistics and chi-square significance 

comparisons were conducted to examine and compare patient profiles and disease patterns 

between the two remote clinics. Pakistan national data were also obtained from a public 

database to compare demographic characteristics and disease profile. Data entry, 

management, and analyses were conducted using Windows Microsoft Excel and statistical 

packages EPI Info and STATA 10.0. 

Study (4): Why are the chronic medical needs of disaster-affected-populations forgotten by 

health care providers after natural disasters? 
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Research Design: A cross-sectional, semi-structured stakeholder interview based study. 

Study population: Health/medical relief agencies of three different types of organizational 

natures (international non-government organization (INGO), national organization and 

local/community group) were invited and agreed to participate in the study. Except for the 

nature of the organization, the identity of the organization would remain anonymous to 

ensure confidentiality. 

Data Collection: The data collecting tool was a structured interview questionnaire, developed 

according to the Help Aged International guidelines for best practices for older people in 

disasters and humanitarian crises. The questionnaire had three subsets of questions that assess 

i) organization operational background (5 questions); ii) general awareness and planning of 

older people issues (5 questions) and iii) information related to the provision of geriatric 

related clinical services (7 questions). 

Study (5): What were the health and medical needs during the acute phase of an earthquake 

in Asia? 

Study Design: A cross-sectional descriptive, epidemiological study. 

Sample Population: All 182 patients who presented at the acute relief clinic from Day 3 to 

Day 21 post 2008 China Sichuan Earthquake. 

Data Collection: Demographic, clinical and basic laboratory information and discharge 

diagnosis was collected in a pre-designed data recording template. 

Study (6): What were the medical humanitarian relief policy and public health response 

implications of the Sichuan Earthquake? 

Study Design: A narrative, action based research study 
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Study time period and location: During acute phase of disaster (Day 3 to Day 24) at the 

medical relief triage center (SSHC) at Guanghan area in Sichuan Province. 

Results 

Study findings presented in this thesis will be organized according to the three research 

questions. 

1. What types of patients were likely present to medical relief clinics during various stages of 

response to Asian Earthquakes? 

The older age group was the predominant users of post disaster health services in both acute 

and non-acute phases in all settings in both of the studied earthquakes. Gender disparities 

were found in service utilization. 

2. What were the characteristics of and utilization differences by medical service users in 

different clinic care settings: urban versus rural clinics; official versus unofficial internal 

displaced camps; stationary versus mobile clinics? 

Findings indicated that health needs and relief health service utilization varied by age, gender, 

disease type and post disaster clinical service delivery settings. Specific demographic and 

epidemiological clinical needs were identified. 

Urban versus Rural 

Men were predominant users of services (70%) in the clinics. Older traditional women were 

less likely to receive medical services, but medical utilization by older women was inversely 

related to the travel distance to the clinic (i.e. the use of services was greater the shorter the 
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distance from home). Treatment cost was not reported as a major issue for access to 

health/medical services for the respondent. An important unintended barrier to service access 

that was reported by both urban and rural respondents was a reverse discrimination service 

delivery pattern e.g. men had no access to psychosocial support because most programs were 

targeted exclusively to women and children. Of note, a recurrent theme found amongst men 

during discussion in both clinics (rural and urban) was that "a feeling of limited access to 

international relief service because they are for the 'vulnerable groups: women and infant'. 

On the other hand, another barrier to access for older women in rural areas was found to be 

related to the gender of service providers. Clinic attendance records in mountainous clinic 

showed that during days when clinical services were provided solely by male doctors, 

medical service utilization decreased by 30%. 

Whilst medical records showed similar disease patterns, comparison of self-reported health 

status between older people in remote mountainous areas and IDP camps showed significant 

differences. Although neither respondent group in the study setting sustained any injuries 

due to the earthquake, twice as many older people (68%) in the remote mountain area self -

reported that their health was worse than those in the IDP camp post acute phase of disaster. 

Chi-Squared comparison indicated that remote mountain respondents complained of higher 

frequency and severity of clinical symptoms such as headache (40% versus 23%, P=0.04), 

psychosocial distress (72% versus 44%, P < 0.001) and sleeplessness (65% versus 45%, P < 

0.001) when compared with affected individuals living in the IDP camps. In terms of specific 

physical complaints, older people from mountainous areas were more likely to report dental, 

healing, eating and visual difficulties when compared with their IDP counterparts. The 

severity of dental problems was further confirmed in reports of weight loss (75% versus 50%, 

P-value < 0.001) and eating problems (87% versus 50%, P < 0.002) among older people. 
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Stationary versus mobile clinic 

When comparing patient service utilization for mobile and stationary clinics, older age, female 

gender, proximity to clinics, patients with earthquake related trauma, wound infections, and 

gastrointestinal conditions were found to be more significantly associated with mobile clinic 

users. Meanwhile, users of stationary clinics tended to be younger, living closer to the clinic 

sites, and having disease profiles which were predominantly chronic in nature. 

The average age of stationary clinic users (38 years old) was slightly higher than those at 

mobile clinics (35 years old). While 44% of stationary clinic users were from the extreme of 

age (<5 and >45 years old) as compared to 32% in the mobile clinics, mobile clinics had 

twice as many patients older than 65 years old (stationary (3%) versus mobile (6%), P 

value = 0.03). 56% of mobile clinic users were female compared 30% in stationary clinics 

(P value<0.011). Travel distance was also found to be significantly longer at mobile clinics 

than stationary clinics (P value <0.01 in all categories), with 20% of mobile clinic users 

living in areas more than 4 hours away as compared with 10% in the stationary clinic group. 

Except for respiratory disease, which was the largest single diagnosis group and constituted 

20-22% of caseload in both clinics, disease patterns were different between the sites. Mobile 

clinic attendees tended to have more earthquake-related trauma [mobile (18%) versus 

stationary (10%), P value<0.01], wound infections [mobile (15%) versus stationary (5%), P 

value <0.01], and gastrointestinal diseases [mobile (15%) versus stationary (5%), P value 

<0.01]. Meanwhile, stationary clinics had tripled the number of patients presented with 

chronic conditions than mobile clinics. Arthritis [stationary (13%) versus mobile (3%), P 

value=0.01] and various forms of pain (including stomach, head and back) were found to be 

significantly different between the two sites [stationary (17%) versus mobile (4%), P 

value=0.01]. In addition, more unspecific medical conditions were presented at stationary 

clinisc as compared with mobile clinics [stationary (8%) versus mobile 3%), P value=0.02]. 
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3. What were the main health needs of the disaster affected population in various types of 

settlements? 

Unofficial versus Official Camps 

Significant differences were found in settler's demographic characteristics. Health outcome 

varied according to the size of unofficial internal displaced camps. Whilst larger unofficial 

self-settled camps appeared to have similar characteristics and health outcomes to official 

camps, smaller camps were found to cater for the most vulnerable population. 

Households in the smaller unofficial camps also tended to be headed by females (In order of 

smallest to largest self-settled camp: 55%, 45%, 30%), had larger family sizes (average 

family size, in order of smallest to largest self-settled camp: 9,8,7), had larger percentage of 

older population than the larger camps (60% vs. 50% vs. 50%, respectively), and originated 

from local areas (in order of smallest to largest self-settled camp: 60%, 35%, 30%). Smaller 

camps were also more likely to be the first settlement for residents four months post-disaster 

(first settlement in order of smallest to largest self-settled camp: 80%, 48%, 40%), received 

the least assistance and resources to sustain livelihood, had less access to information, 

medical service and chronic disease medication for underlying medical problems, and had the 

worst self reported physical, mental and social health outcomes. 

Residents of the largest self-settled camps were nearly twice as likely to report better well-

being as those resided in the smallest camp (60% vs. 35%, p 0.01), No statistical difference 

for earthquake related injury incidence rate was detected among different self-settled camps 

(30-35%) although the official camp reported a lower incidence of earthquake injury. When 

comparing self-rated health status before and after the disaster, 50% of the smallest self-
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settled unofficial camp residents claimed their health had worsened when compared to 35% 

in the largest unofficial self-settled camp. 

Although infectious disease patterns were comparable among small unofficial self-settled 

camps, when compared with official camps, detailed differential analysis showed that 

residents in smaller unofficial self-settled camps experienced more gastrointestinal infections 

(smallest camp 65% vs. official camp 45%, p<0.01) and wound infections (smallest camp 

45% vs. official camp 20%, p=0.07) after the earthquake. Whilst the proportion of 

population with chronic conditions were similar across these studied camps, 85% of residents 

in the smallest unofficial camp had no available drugs to manage their chronic medical 

conditions as compared to their counterparts who resided in larger rural unofficial (40%) and 

official camps (25%). 

With regard to psychological health, there were significant differences in reported 

psychological symptoms when comparing between rural official and unofficial camps. 

Whilst complaints of sleeplessness (50%) were similar among residents of various camp 

types, more residents in rural unofficial small camps were found to be depressed (45% in 

smallest camps vs. 30% in official camp, p<0.01), felt helpless (50% in smallest camps vs. 

20% in official camp, p<0.01) anxious (45% in smallest camps, vs. 35% in official camp 

35%, p<0.01) and experienced poor appetite (50% in smallest camps, vs. 30% in official 

camp, p<0.01) post earthquake. Furthermore, residents in smaller camps reported to have 

more fear of another disaster (55% in smallest camps, vs. 30% in official camp, p<0.01). 

For social health and well-being, whilst settlers in the largest unofficial rural camp were 

comparable to those in official camps in terms of establishing post disaster contact with 

family (for both: 65%), only 20% of settlers in the smallest camp were in contact with other 
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family members. In addition, only 55% of the smallest rural camp residents reported to feel 

supported by network and community when compared with the larger unofficial rural (70%) 

and official camps (75%). Expressed needs were also studied and found to be different 

among respondents of the different camp types. For the smallest unofficial camp, medical, 

financial and access to information were regarded as the most immediate needs four months 

after the earthquake (33% reported for each). Meanwhile, the second smallest unofficial 

camp requested for household utensils (45%); the largest rural unofficial camp cited 

psychological service (55%) and the official rural camp reported psychological (45%) as well 

as utensils (45%) as the most important needs that may support their well-being in the study 

time period. 

4. Did chronic medical conditions constitute an important clinical burden post earthquake? 

In Pakistan Kashmir Earthquake, results also indicated increased disparities in access to care 

for chronic medical conditions among population groups post-earthquake. In Pakistan 

Kashmir, before the disaster only 35% of older people living in mountains received medical 

management for their underlying chronic medical problems compared to 70% of the older 

people lived near the city IDP camp. Post-earthquake, among those who had chronic medical 

treatment prior to the disaster, 80% of those living in remote mountains reported losing 

access to chronic medical treatment, compared to 40% of those who were living near the city 

IDP camp. 

Chronic diseases constituted 42% of caseload in the stationary clinic, which was double that 

of the mobile clinic (21%). 'Acute conditions' consisted of trauma/injury (earthquake related 

and non earthquake related) and infection (wound, respiratory, gastrointestinal related, skins), 

whereas 'chronic conditions' included diabetes mellitus, hypertension, heart-related 
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conditions, arthritis, and pain. Non specific medical complaints were grouped as 'uncertain 

group' within the figures. In general, although more chronic conditions were presented in the 

stationary clinics than the mobile clinics, descriptive results indicated that diagnosis of acute 

conditions remained as the majority cause of clinical visits (approximately 50-75%) for both 

clinics during the post acute phase of the disaster. 

In China, 30% of clinical burden during the acute phase of disasters were related to chronic 

non-communicable conditions. 

5. Why was the disaster-affected-populations of older age and with chronic medical needs 

forgotten by health care providers? 

Among the respondents, 73.3% (11 out of 15) of responding agencies had direct 

health/medical/mental health components in their relief programs. Nine of the 15 agencies 

claimed to provide services that were nondiscriminating with respect to age. Interestingly, 

while 93% regarded older people as a vulnerable group, only 6.6% of responding providers 

had relevant planning/considerations in their program implementation related to older 

peoples' needs. The findings showed discrepancies between provider perception, awareness 

and actual clinical service/program provision for older people, the major population subgroup 

with chronic diseases post natural disasters. Despite drug availability (as a result of basic 

primary care drug procurement for basic treatment of common chronic medical problems), 

the lack of technical expertise and awareness of older people's health needs rendered this 

population subgroup invisible in relief settings. Some may argue that the small patient load 

does not justify the provision of specific clinic days for older population, it is nevertheless 

important to ensure older people have equal access to all mainstream services. 
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In terms of capacity, none of the agencies provided geriatric-specific clinical services within 

their emergency programs. While none of the providers had medical staff trained in geriatric 

subspecialties, 40% of the responding agencies had trained staff to manage chronic medical 

needs. In addition, 60% and 20% of the clinical service providing agencies had drugs that 

were useful to treat common geriatric morbidities as well as mobility aids to support injured 

people. While none of the respondents were providing geriatric-specific clinical services or 

psychological care during the study period, some respondents explained that their general 

clinical services and outreach services should have covered general medical needs for older 

people. Paradoxically, results revealed that the international non-government organizations 

(INGOs) fared the worst among all provider subcategories on the provision of age and gender 

sensitive clinical programs. In addition, 80% of INGOs had the relevant drug supplies, but 

none of them provided-geriatric specific services and mobility aids. On other hand, local 

(20%) and national (40%) counterparts provided mobility aids and 80% of the local groups 

reported having programs which were more gender sensitive when compared with INGOs 

(40%). 

Discussion 

6. What are the implications for clinicians and medical relief workers regarding chronic 

disease management and older people post disaster? 

Chronic medical burdens and health needs of earthquake-affected populations were found to 

be affected by various types of post-disaster settlements in the studies presented in this thesis. 

The greatest gap in health services at all sites was that non-communicable disease 

management was inadequately provided during non-acute post disaster medical care. Of note, 

clinical records reviewed in all study locations showed a systematic absence of 

documentation of common chronic diseases. Specifically, records showed that only acute 

medical complaints were managed in these clinics. There was little or no record of common 
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cardiovascular conditions (e.g. hypertension, cardiovascular accidents, or diabetes mellitus) 

or nutritional status of the older age groups in either the mountain clinics or the IDP camps 

unless it was reported as a chief complaining symptom of the consultations (e.g. 

hypertension). Chronic conditions such as diabetic mellitus and hypertension and basic 

anthropometric data such as body mass index (BMI) were not recorded. On the other hand, 

findings of self-reported health surveys illustrated that 25-38% of the respondents were aware 

of the existence of at least one unmanaged underlying medical problem. The 3-day on-site 

physical examination in the mountainous clinic further confirmed this finding by revealing 

that 38% of the examined patients (31 out of 85 patients) had at least one type of underlying 

chronic condition. Furthermore, the most common under-diagnosed or under-managed 

chronic condition found during on-site physical examination was diabetes mellitus (22%). 

Overall, study results indicated differences in population characteristics and health needs 

among residents of different types of settlements. Vulnerability, in terms of extreme of age, 

access to assistance, information, medication, and various health outcomes is inversely 

related to the size of the internal displaced camp post natural disaster. The most vulnerable 

population subgroups were found in remote settings and the smallest rural unofficial self-

settled camps. Unfortunately, due to various policy and logistic reasons, major relief groups 

had frequently focused their relief efforts on official camps. Disaster affected populations in 

the small unofficial relief camps are frequently not eligible for official assistance. As a result, 

these marginalized groups were often left to fend for their own relief resources and health 

assistance. For instance, this study had identified that residents in the smallest unofficial 

camps were four times less likely to obtain medication to manage their underlying chronic 

medical illnesses four months post earthquake when compared with their counterparts living 

in official camps. Given the demographic characteristics, limited access to assistance, 

chronic medical conditions, and lack of information in smaller unofficial IDP camps, disaster 
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response efforts should include service modalities (e.g. health information dissemination and 

outreach clinics) that cater the health needs of the population in these unofficial self-settled 

camps. 

Findings highlighted specific health needs and issues related to long term chronic disease 

management. In addition to mortality and morbidity resulted from direct impact, natural 

disasters also resulted in indirect human toll through disruption of the provision of health care 

service. Specifically, death or injury mortality of medical personnel and destruction of drugs 

and health care structures would lead to disruption of any regular medical service. Frequently, 

the health of the population with underlying chronic medical conditions would be threatened 

as a result of the lack of medication and treatment. The implications of non-treatment of 

chronic disease are that there might be increased disabilities resulting from disease 

complications (e.g. diabetes retinopathy, stroke) which, may hamper the quality of life for 

patients and potentially the livelihood of some households. 

In the recent Sichuan earthquake, more than 70% of the earthquake survivors had some form 

of management to their underlying chronic conditions during the emergency phase. 

However, many issues complicated the decision on whether chronic disease services should 

be offered during disaster relief. Whilst most frontline practitioners agree that life-saving 

treatment should be given, some are hesitant to provide regular and potentially long term 

medication to patients with chronic conditions especially in locations where pre-disaster 

medical treatment for chronic disease was limited or non-existent. 

Important issues were identified when questioning why older people's why needs were 

forgotten by medical providers. They included the need to sensitize relief and health workers 

about older people health needs post disaster, the development of relevant clinical guidelines 
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for chronic disease management post disaster and the advocacy of building-in geriatric 

related components in natural disaster medical relief programs. In order to effectively address 

the vulnerability of older people, it is important for governments, medical relief agencies and 

local partners to include and address these issues during their relief operation and policy 

planning. 

Limitations 

The main limitations for this study series, as for all other natural disaster health related studies, 

were the extreme and unstable environmental context, population mobility and the fluidity of 

health relief services. These disaster contextual circumstances have often rendered data 

collection with standard research methodologies challenging. For instance, the field study in 

Pakistan was affected by difficult high mountain terrain, weather uncertainty, constant 

landslides and unstable political climate with major demonstrations protesting against the 

Danish cartoon incident that was taking place across the Muslim world during the study period. 

There were several occasions when our assessment team encountered potential security risks of 

inciting sentiments with the sight of foreigners inside a motor vehicle. In China, during the 

acute phase, safety concerns resulted from frequent aftershocks. Non-standardized patient re-

deployment policies also made the population extremely mobile. There were limited 

opportunities to follow up the internal displaced population for the study. 

There were a number of other limitations for disaster-related studies such as recall bias 

especially related to acute post-disaster experiences and selection bias related to study 

sampling. Specifically, this study series did not include vulnerable population subgroups 

such as those living in urban enclaves, residing within their household post disasters and 

those who have no access to services because they are too old, too fragile or too remote in 

their location. In addition, information bias might have stemmed from clinical diagnostic 

23 



inaccuracies due to the limited clinical expertise of relief workers in developing countries, the 

lack of relevant diagnostic equipments (e.g. blood glucose monitoring), potential equipment 

instability (subzero temperatures) and unawareness of the importance of good audit data 

collection and record keeping of medical information. For instance, even though user 

comparisons were made during the same study period and these clinical services had no 

competitors, the stationary clinical service was made available five weeks post earthquake 

and the helicopter mobile unit was only available after eight weeks because of concerns of 

access of the secluded area. It was unclear how this may have affected attendance and 

ultimately user characteristics. Last but not least, with limited published literature on this 

topic, no comparison could be made to the findings of emergency clinical service delivery in 

the post acute phase of natural disasters. 

Conclusion 

This thesis presents findings which indicated that although public health and medical care 

needs varied in time, type and size of temporary settings, chronic conditions were one of the 

dominant health care needs post earthquake. Currently, healthcare provision following 

disasters usually focuses on the treatment of acute conditions (such as injuries, diarrhea and 

respiratory infections) and more recently on psychosocial and mental health services. Clinical 

provision for chronic diseases was rarely seen as a priority, and study findings showed how 

needs of old age population or those with chronic diseases were systematically "forgotten" 

post earthquake. The absence or disruption of treatment for chronic diseases (like diabetes, 

high blood pressure, mental illness and HIV/AIDS) is not only life-threatening for vulnerable 

groups, but may also give rise to complications (e.g. stroke, retinopathy) and result in 

worsened quality of life, livelihoods due to the cost of treatments and avoidable deaths. 

Given population aging and the frequency of natural disasters in Asia, it is important to 

strengthen public health preparedness and medical capacity to respond to disasters. 
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SECTION I 

INTRODUCTION, BACKGROUND and LITERATURE REVIEW 

"Ab actu ad posse valet illation ” 

From the past one can infer the future 
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Chapter 1 Introduction 

Whilst disasters cannot be prevented, their adverse human impact may be mitigated. 

Although disasters tend to have the heaviest human toll on the most vulnerable population 

subgroups in society, good understanding of patient profiles, risk factors, health and medical 

needs post disasters will enhance the medical community's capacity to respond effectively 

and efficiently. 

For the past decade, aging of the global population has occurred as a result of medical 

advancements that increase life expectancy and socio-economic development which had led 

to a lower fertility rate in the population. The demographic changes together with model 

urban lifestyles have also changed disease patterns. Chronic diseases, which are usually 

associated with aging and modem urban lifestyle, have become the major cause of death and 

disease burden globally. Asia has the world's most populous countries, China, India, 

Indonesia and Pakistan, and is also regarded also as the world's most natural disaster-prone 

region (CRED, 2010). For the past few decades, these countries have become middle income 

developing countries. Whilst there is scientific literature that has examined how patient 

profiles and health needs might have been affected by natural disasters in developed high 

income countries such as US, Japan and Italy, there is currently a scientific literature gap to 
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understand how chronic disease and population aging might have affected natural disaster 

responses and relief efforts in developing, middle income countries. 

Based on theoretical principles of disaster epidemiology, public health, emergency and 

humanitarian medicine, this thesis presents a series of studies that examine the impact of 

demographic and epidemiological transitions on the patient profile, health needs and disaster 

responses following natural disasters in large population, middle income countries in Asia. 

Thesis related studies were conducted at the time of two post millennium earthquakes in Asia, 

namely the 2005 Pakistan-Kashmir earthquake and the 2008 China Sichuan earthquake. The 

Pakistan-Kashmir Earthquake, measuring 7.6 on the Richter scale, occurred on October 

2005 in Pakistan's autonomous state of Kashmir and part of Indian-administrated Kashmir, 

Destruction in the region closest to the earthquake's epicentre was close to 100% and official 

death toll was 79,000 in Pakistan and nearly 1,400 in Indian-administered Kashmir. The 

China Wenchuan Earthquake, measuring 8.0 on the Richter scale, occurred on May 12 2008 

and claimed 80,000 casualties. 

Six main research questions are examined in this thesis. These include: i) What types of 

patients were likely present to medical relief clinics during various stages of the response to 
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Asian earthquakes? ii) What were the characteristics and utilization differences of medical 

service users in different clinic care settings: urban versus rural clinics; official versus 

unofficial internal displaced camps; stationary versus mobile clinics? iii) What were the main 

health needs of the disaster affected population in various types of settlements? iv) Did 

chronic medical conditions constitue an important clinical burden post millennium earthquakes? 

V) Why were the needs of disaster-affected-populations of older age and with chronic medical 

conditions forgotten by health care providers? and vi) What are the finding implication for 

health and medical emergency preparedness regarding chronic disease management and older 

people? 

This thesis is organized into three main sections and thesis contents include a presentation of 

key findings of nine international peer-reviewed papers, 11 international conference 

presentations and seven disaster related discussion papers published during 2005-2010. 

Section I includes three chapters that give the background, explain the underlying principles 

and examine current knowledge related to public health, emergency and disaster medicine. 

Chapter 1 provides an overview of the thesis content. Chapter 2 delineates the theoretical 

background and key principles used in this thesis. Chapter 3 consists of three literature 

reviews. Part I presents a historical understanding of the public health consequences of 
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earthquakes. Part II reports the key findings of a literature review of known health impacts of 

earthquakes in China during 1906-2007. Part III reviews the literature on the current 

understanding of the burden of chronic diseases in disaster responses before 2008. 

Section II has three chapters which outline the aims, objectives, research questions, study 

context and methodologies of the thesis related study. Chapter 4 explains the aims and study 

objectives of each studies. Chapter 5 describes the study context and research questions. 

Chapter 6 summarizes study designs, data collection methods, data collection tools and data 

management. 

Section III consists of four chapters. Chapter 7 reports the key findings of each study. 

Chapter 8 discusses how the findings address the research questions. Chapter 9 examines 

policy and future research implications. Chapter 10 presents a conclusion of the entire thesis. 

The Appendix includes a summary of a bilingual literature review of the health impact of 

earthquakes in China, a sample of the service provider survey questionnaire and the nine 

original published papers that are heavily referenced in this thesis. 
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Chapter 2 Background 

This chapter describes the theoretical principles which are used in this thesis. Specifically, the 

definitions of disasters, types of disaster, global burden of disasters, definition of health, 

public health, hierachy of prevention, pathway of care, epidemiologic and demographic 

transition on general health outcomes, non-communicable disease burden in developing 

countries, disaster medicine and disaster epidemiology, health and public health impact of 

disasters, the disaster response cycle and the impact of demographic and epidemiological 

transition in disaster medical relief and humanitarian response are discussed. 

Definition of Disaster 

Depending on the academic discipline, the term “disaster ” can has many definitions (Shaluf, 

2003). For public health researchers, Lechat (1984) provided the following definition: 

"A disaster is a result of a vast ecological breakdown in relation between 

humans and their enviromnent, a serious and sudden onset event (slow such 

as drought) on such a scale that the stricken community needs extraordinary 

efforts to cope with it, often with outside help/international aid." {Lechat, 

1984) 

In 2008, a revised definition has been adopted by the WHO Collaborating Center for 

Research on the Epidemiology of Disasters (CRED, 2010): 
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A disaster is "a situation or event, which overwhelms local capacity, 

necessitating a request to a national or international level for external 

assistance; an unforeseen and often sudden event that causes great damage, 

destruction and human suffering." {CRED. 2010.) 

Despite the slight difference between the two definitions, both versions contain three 

elements when discussing disasters. These include: i) damage involving humans, ii) 

characteristics of the event, & iii) the need for external assistance. Table 2.1 shows a 

comparison of the definition of disasters as proposed by public health researchers. 
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Types of Disaster 

Although there are many different types of disasters, according to the WHO Collaborating 

Centre for Research on Epidemiology of Disaster (CRED, 2010), disasters can be categorized 

three main groups namely, natural, man-made and complex emergencies. As each of these 

disaster subtypes has its distinct etiology, human impact and response challenges, disaster 

relief planners and responders will have to address the specific characteristics which are 

peculiar to disaster subtypes. Table 2.2 describes the various types of disasters and their 

possible etiologies. 
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Global burden of natural disasters 

Globally, the number of natural disasters has increased by nearly two-thirds during the past 

two decades (EMDAT, 2010). As many countries have become increasingly populated, the 

human impact of disasters will also escalate significantly. Figure 2.1 shows the total number 

of natural disaster events by countries during 1974-2003 (Guha-Sapir et al., 2004). Figure 2.2 

highlights the total deaths and people affected by natural disasters during 1974-2003 (Guha-Sapir 

et al, 2004). As illustrated in these figures, developing countries in Asia, which were 

characterized by high population density and with limited disaster responding capacities during 

this period, were the most disaster affected countries in the world. China and India, the two most 

populated countries in the world, have had the highest number of natural disaster in the past three 

decades. 
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Among the various types of natural disasters, earthquakes remain as the least 

predictable and most lethal among all natural disasters (Guha-Sapir et al, 2004). 

Table 2.3 shows the mortality related to major earthquakes around the world from 

1906-2007. 

Asia has had twice as many earthquakes as other continents. Within the region, China 

experienced the three most lethal earthquakes of the century. For instance, the 

2008 China Sichuan earthquake resulted in one of the most severe human death tolls 

globally in the past century. Whilst China has experienced the highest global mortality 

rates from earthquakes, there has been no in-depth analysis of the published literature 

to examine the human health impact of earthquakes in China. A better understanding 

of health needs and evidence-based practice related to disaster relief will improve 

emergency preparedness and relief effectiveness. 
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Definition of health, public health, hierarchy of prevention and pathway of care 

Health 

"Health is a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity." World Health Organization 

According to the WHO (1946) definition of health, health includes physical, mental 

and social aspects of well-being. Traditional disaster response programs have placed a 

major emphasis on physical health. In recent years, although psychological program 

has gained recognized and the "mental and social aspects of health" has been included 

in the minimal standards of health service in disaster response, the social aspect of 

health has often been overlooked and limited research has been conducted on the 

subject. 

Public Health 

"The science and art of preventing disease, prolonging life and promoting 
health through the organized efforts of society'" Sir Donald Acheson 

Public health medicine is a domain of medicine that emphasize on prevention, 

protection and improvement on health of population (Griffiths & Halsam, 2000). The 

underlying principle of public health is to address health of populations and takes into 

account of all the factors which may influence the health of both individuals and 

groups of people (Hill & Griffiths, 2007). The discipline answers to health issues 

with a population, life-course approach. It focuses on prevention and protection and 

aims to reduce health disparities through evidence based, cost effective solutions. 

Disaster response is an important element in public health practice (Lechat, 1979) and 

as disaster affects every segment of the society, effective disaster mitigation and 

response programs might protect population from adverse impact of calamities. 
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Hierarchy of prevention 

There are three levels of health prevention, namely primary, secondary and tertiary 

(Leavell, 1958; HKSAR DOH, 2008). Primary prevention concerns with measures 

that prevent the onset of disease. Strategies may include health protection and health 

promotion. Health protection can be carried out through the establishment of health 

policy, regulations, and vaccinations while health promotion mainly involves health 

education. Secondary prevention refers to the stopping of the progression of disease 

after its occurrence. It aims at early disease detection, thus increasing the opportunity 

for intervention to prevent disease progression and the emergence of symptoms. 

Screening is one classic example of secondary prevention. Tertiary prevention focuses 

on the rehabilitation of patients with an established disease to minimize residual 

disabilities and complications. It aims to restore bodily functions that have been 

impaired by the disease. Services in this category include treatment, rehabilitation and 

palliative care. The application of these prevention concepts in establishing disaster 

mitigation strategies, response programs and post disaster recovery policies may 

enhance individual survival and protect communities from adverse health outcomes in 

natural disasters. 

Pathway of Care 

The pathway of care concept highlights health care services are not limited to only 

diagnosis and treatment of a patient. "Care" contains a spectrum of activities that 

range from protection, prevention, promotion diagnosis, treatment, rehabilitation to 

palliative care. This concept reminds health care practitioners that health programs 

can be diverse and health related services can be made available in any segment of 
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society even with limited resources. Figure 2.3 illustrates the pathway of care in 

health and medical services. 
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Epidemiologic and demographic transition on general health outcomes 

Epidemiology is the study of disease distribution in a population, and the factors 

affecting the distribution and progression of diseases. Demography is the study of 

population structures that might be affected by birth, death and migration. Over the 

past few decades, the demographic changes have occurred in many countries and this 

change in composition of a population has affected public health and health services 

needs considerably. The following paragraphs will provide an overview of the 

concept of demographic and epidemiologic transitions and how these patterns might 

affect disaster responses. 

Age-structure - Demographic Transition 

In simple terms, the theory of demographic transition states that "societies that 

experience modernization progress from a pre-modem regime of high fertility and high 

mortality to a post-modem one in which both are low" (Lee, 2003). This transition was 

first observed in Europe in 1800. During the pre-transition period, life was short with 

high birth rate and death rate (Wahdan, 1996). Beginning around 1800, the transition 

began in Europe with declining mortality, which was contributed by reductions in 

infectious diseases and improvements in nutrition (Kirk, 1996). Whilst the transition did 

not start in many low-income countries till the twentieth century, this transition 

progresses rapidly in a short course of time in these communities. 

The second stage of demographic transition in the classic model involves the decrease 

of population mortality. As a result, there is population growth as mortality decreases 

but fertility remains high. This is a stage in transition as the growth in population cannot 
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be sustained in a society with limited resources and is constrained by the cost of raising 

a family. When family size begins to grow, it becomes more costly to maintain a 

household. Social development, in particular the advancement in technology, also plays 

a role in increasing the opportunity cost of rearing children (Kirk, 1996). Although it 

remains debatable, the availability of contraceptive methods may also facilitate the 

transition of this demographic stage to the next (Kirk, 1996). 

Of note, prior to this stage of transition, most people die at a young age. The initiation 

of this transition stage is reflected in the presence of older people in the population and 

a higher dependency ratio. As mortality declines, more infants survive through 

childhood while there is persistant high fertility. There are more children per household. 

At this stage of transition, young people still comprise a large proportion of the 

population. 

The beginning of the third stage in transition is marked by a decrease in fertility. 

Families begin to have fewer children as the conditions for child development improve 

and child mortality declines. Markets and government policies also contribute to 

diminishing the value of children as the opportunity cost increases when technological 

development makes labor more productive (Lee, 2003). Mortality may continue to 

decrease with continual advancements in medical technology. When the reduction in 

fertility reaches an equilibrium with mortality, population growth stabilizes back to a 

constant level. The population growth usually continues to rise for a period of time due 

to the lag time between the drop in mortality and fertility. If fertility drops to a low level 

(such as below the replacement level) meanwhile life expectancy increases, the 

population shifts to an older average with slow replacement from the young generation. 
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Disease Pattern - Epidemiological Transition 

Epidemiological transition is usually referred to "the general shift from acute 

infectious and deficiency diseases characteristic of underdevelopment to chronic non-

communicable diseases characteristic of modernization and advanced levels of 

development" (Shaluf, 2003). It can generally be observed when non-communicable, 

chronic conditions become the predominant disease profile as development evolves. 

Specifically, in this transition process, there is a period when a country is still being 

burdened with communicable diseases, while non-communicable, chronic conditions 

begin to climb. 

Figure 2.4 illustrates the differences in main cause of death in various WHO regions 

in 2004. In general, Western countries have a much larger proportion of deaths from 

chronic illness than communicable diseases and injuries. On the other hand, 

communicable diseases category comprises the largest proportion in the cause of 

death in Africa region, which is the only WHO region with a higher proportion of 

death from communicable diseases category than non-communicable conditions. The 

second largest burden of communicable diseases category are Eastern Mediterranean 

region and South-East Asia region. Meanwhile, injuries, on the other hand, have less 

variation across the WHO regions, and are responsible for approximately 10% of the 

world's mortality. 
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The Non-Communicable Diseases Burden in Developing Countries 

By the mid 2000s the cause of death globally was no longer predominated by 

communicable diseases. Over 60% of all deaths were caused by chronic diseases 

(Beaglehole et al. 2008). Figure 2.4 suggests the disease burden in developed 

countries is mainly from chronic non-communicable diseases, more than 80% of the 

deaths caused by chronic diseases happened in low-income and middle-income 

countries (Abegunde et al., 2007). 

For the century, the burden of non-communicable diseases is predicted to be on 

an increasing trend with aging populations, urbanization and the growing prevalence 

of behavorial health risk factors in many developing countries (Beaglehole et al., 

2008). As shown in Figure 2.5 and Figure 2.6, non-communicable diseases are 

responsible for about half of the mortality and morbidity in several highly populated 

developing countries. The age-standardized death rates for chronic diseases in the 

selected 15 low and middle income countries were higher than that in high-income 

countries (Beaglehole et al., 2008). 
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Figure 2.5 Estimated age-standardized mortality by cause in selected 
countries (2004) 

600 

200 

• Cardiovascular diseases 

• Diabetes (mellitus) 

• Malignant Neoplasms 

China Indonesia Bangladesh Pakistan 

Countries 
US UK 

Source- Global Burden of Disease WHO, 2009. 
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Figure 2.6 DALYs proportion in some developing countries (2004) 
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In spite of the general trend in the change of disease patterns, it is important to note 

that the epidemiological transition is not time-bound and unidirectional but a dynamic 

process, integrated by changes and the interactions between demographic, 

socioeconomic, environmental and biological factors (Abegunede et al., 2007). For 

example, although the classic epidemiologic transition progress with the decline of 

infectious diseases and the rise of non-commimicable/ degenerative diseases, the large 

burden of AIDS and the re-emergence of evolving drug-resistant TB pose significant 

health threats to many developing countries and even developed countries. 

Disaster Medicine and Disaster Epidemiology 

Disaster medicine can be considered as the sub-specialty branch of clinical medicine 

which combines theory and concepts of public health and emergency medicine 

(Ciottone et al., 1992; Graham, 2011). It provides a technical framework to facilitate 

evidence based clinical treatment, health services planning and response in crisis and 

disasters. 

Disaster epidemiology is the study of time, place and person in a disaster. This is a 

branch of epidemiology which aims to quantify the human health impact of disaster 

(Lechat, 1990; Lechat, 1991; Noji et al., 1991; Lancet, 1990; Lillibridge et al, 1993; 

Graham, 2011). The underlying principle of disaster epidemiology assumes post 

disaster adverse health outcomes do not occur randomly within a population but rather 

in a predictable pattern. (Noji, 1997) Disaster epidemiologists will play essential role 

to provide informed advicesabout probable future health effects of disasters. This 

branch of science will help to establish priorities and guide resource allocation for 

vulnerable populations in extreme settings (Binder & Sanderson, 1987; Noji, 1997). 
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Direct and Indirect Health Impacts of Disasters 

Depend on the type of disaster and the magnitude of the event, different types of 

disasters have may have their specific health and public health effects (Lechat, 1990; 

Noji, 1991; Noji, 1997; Redmond et al, 2006). In general, health impacts can be 

classified as direct and indirect. Direct health effects include health outcomes sustained 

during a disaster. Common effects include mortality, physical health problems such as 

injuries and psychological impacts such as post-traumatic stress disorder. Indirect health 

effects refer to health outcomes attributable to the presence of a crisis. Typical indirect 

health effects include malnutrition due to food scarcity, unintentional injuries, 

transmission of infectious diseases and manifestation of non-communicable diseases, as 

well as social health impacts. Of note, depending on resources availability, the rate of 

recovery and resilience of the population, the indirect health effects may be sustained 

long after the occurrence of the disaster. Table 2.4 describes some possible public 

health consequences of disasters (Noji, 1997). 
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Earthquakes cause high mortality and morbidity. These human tolls often result from 

building collapse, falling debris and entrapment. Entrapment may lead to suffocation, 

hypothermia and associated survival risk such as gas leak, smoke, drowning, and 

electrocution. Most successful rescue is carried out by the immediate actions of 

survivors during the first phase, when the change of survival is highest. Earthquakes 

destroy transportation and communication systems, and they place many burdens on 

the health system with the large amount of injuries. On the other hand, water sources 

are not contaminated in many cases and there is no evidence of unburied dead causing 

the spread infectious diseases. Unlike flooding, disease outbreak is not a major 

concern. 

Despite the destruction of public infrastructure and public health services, there 

continues to be a significant health risk through potential outbreaks of infectious 

diseases in disaster affected areas and in many cases, the health needs in those 

communities are also heavily influenced by the health conditions of the population 

pre-disaster. 

Public health response to disaster 

The public health response to any disaster or crisis has three basic principles (Bolton, 

2006). These include to: i) secure the basic resources that human beings require to 

maintain health, ii) determine current and likely health threats to the affected 

community, give the local environment and community resources, knowledge and 

enable health maintaining behavior, & iii) find and provide resources required to 

address (i) & (ii). 
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Basic requirements to maintain health will include clean water and sanitation, food, 

nutrition, shelter and clothing and health services (SPHERE, 2004) and information. 

The most important element in public health approach in disaster and crisis is the 

proactive, preventive and multidisciplinary nature of its response actions. Health 

needs assessment post disaster will potential improve chance for survival for disaster 

affected population. Such assessment should include collection of information related 

to demographic characteristics and size of the population, current health problems, 

condition of the environment, security issues, identify special needs of vulnerable 

population and health system and disaster response capacity (Bolton, 2006, 

Landesman, 2001). 

Disaster Response Cycle 

In principle, disaster response should be planned and implemented according to the 

stages of disaster and its associated needs (Chan & Sondorp, 2007). Figure 2.7 shows 

the five stage disaster response cycle. 
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Figure 2,7 The disaster response cycle 

(2) 
Event/Impact 

Immediate relief 
response 

(3) 
Emergency Relief 

Initial Needs 
assessment 

(1) 
Non-disaster/ 
Interdisaster 
Pre-existing, 

normal 

(4) 
Emergency Relief 

Program 
modification + 
reassessment 

(5) 
bilit 

Long term disaster 
mitigation strategy and 

development 

Diagram adaptedfrom Chan, E Y & Sondorp, E (2007) Medical interventions following natural disasters missing out on 
chronic medical needs Asm Pacific Journal of Pubbc Health, 19 Spec No 45-51 
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The impact of demographic and epidemiological transition in disaster medical 

relief and humanitarian response 

The transition in disease patterns has multiple-level impacts on disaster response. 

Direct health impacts might include the higher operation complications risk for 

disaster affected population with chronic conditions. Indirect health needs may be 

created due to the lack of access to service of chronic disease patients as a result of the 

disruption of routine medical care during disasters, exacerbation of pre-existing 

disease as a result of environmental pollution (dust resulted from the disaster) and the 

inability of health service providers to adapt to resource constraints to deal with 

chronic disease management in disaster field settings. There is a gap in the current 

literature to understand these demographic and epidemiological changes on disaster 

responses and policy. 

How are these principles related to this thesis? 

The study series presented in this thesis intends to address this literature gap. Disaster 

epidemiological studies were conducted in two major earthquakes in Asia post 

millennium to examine how patient and disease profile might have changed according 

to these technical principles. 
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Chapter 3 Literature review of health impact of earthquakes and 

burden of chronic diseases in disasters responses 

This chapter consists of three parts. Part I presents a historical understanding of the 

public health consequences of earthquakes. As China has the highest number of 

earthquakes and associated mortality, Part II presents a literature review of published 

literature related to the health impact of earthquakes in China during 1906-2007. Part 

III reviews the literature on the current understanding of the burden of chronic 

diseases in disaster responses. 

Part I Historical understanding of public health consequences of earthquake 

More than a million earthquakes occur each year- an average about two episodes per 

minute (Hays 1990). Earthquake strength (in Richter magnitude scale), topographic 

factors (e.g. local soil condition), meteorological factors (coincide with storm), 

associated disasters (such as volcanic activity, tsunami etc) and human generated 

factors (e.g. filling of large water impoundments, deep well injection, underground 

explosions of nuclear devices and the collapse of underground mine-workings 

(Stratton, 1989) etc) are all factors that may be affecting earthquake occurrence and 

severity (Noji, 1997). 

Historical perspective ofpublic health impacts of earthquakes 

Most available research literature on health impact of earthquakes was conducted in 

developed, high-income countries such as the United States, Japan and Italy. 
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Earthquake related death can be instantaneous (injuries of vital organs), rapid 

(asphyxia from dust inhalation or chest compression, shock or environmental 

exposure) or delayed (dehydration, hypothermia, crush syndrome, wound infections 

or post operative sepsis) (Pretto et al, 1994; Noji, 1997). Research studies indicate 

human mortality in earthquakes is mainly due to mechanical injury such as being 

crushed by falling debris (Cobum, 1992). Collapsed building structures and non-

structural elements such as fixtures, glass, furniture and chemical substances may all 

contributes to mortality and morbidity (Rahimi & Azevedo, 1993). 

There are three groups of factors affecting human health outcomes (Noji, 1997) 

following disasters. These are: i) natural factors such as landslides, tsunami, 

aftershocks, local weather conditions and time of the day, ii) human generated factors 

such as hazard materials, fire risks, dams, structural factors and non-structural factors 

(staircase (Durkin, 1992), furniture (Rahimi & Azevedo 1993)), and iii) individual 

risk factors such as demographic characteristics, entrapment, occupant's location 

within a building, occupant behaviour and time until rescue. 

A recent review of mortality pattern in earthquake indicated that the extremes of age, 

and poor anti-seismic capacity of buildings and high population density were the 

leading causes of death. Entrapment was found to be a significant mortality risk 

factor. Deaths were found 67 times higher for people who were trapped in the 1988 

Armenia earthquake (Noji, 1999) and 30 times higher in the 1990 Philippines (Roces 

et al., 1992). Occupants of motor vehicles during a disaster were also experience 

higher mortality risk in the United States (CDC, 1989; NSC, 1989). A dose-response 

pattern was also found for the risk of injury associated with building floor where 

people were in during the earthquake (Armenian & Noji, 1992). In addition, bums 
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and smoke also constitutes two important health outcomes predictors post earthquake 

(Cobum, 1992). Long-term problems faced by victims include renal problems, mental 

health issues and even lower cognitive function from babies in the second or third 

trimester during the earthquake (Chan et al, 2011). 

Studies reported that clinical needs following earthquakes include lacerations, 

contusions, fractures, hypothermia, secondary wound infections, gangrene, adult 

respiratory distress syndrome (ARDS), multi-organ failure and crush syndrome. The 

burden of acute care of non-surgical problems such as myocardial infarction, 

exacerbation of chronic diseases such as hypertension and diabetes mellitus and 

mental health problems and respiratory conditions caused by dust. 

In terms of health service management, studies published on the disease pattern and 

hospital evacuation in urban settings of developed, high income countries found 

contusions and lacerations increased threefold and were the largest category of 

attendances after the 1994 Northridge earthquake in the United States (US Geology, 

2010). Increases in gynaecological complications (Salinas et al., 1998) and 

cardiovascular mortality (Kloner et al., 1997) were also reported. Nevertheless, the 

increase was short-lived, with levels returning to baseline two days after the earthquake 

(MacAuthur et al., 2000). 

Schultz et al (Schultz et al., 2003) examined the decision-making process for 92 acute 

based hospital evacuations after the Northridge earthquake. Results indicated less 

than 10 % of the hospitals evacuated and 75% of these hospitals decided to 

immediately evacuated hospitals because of concerns in non-structural damage such 

as water damage and loss of electrical power. Two hospitals delayed their evacuation 
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as whilst initial inspections showed no damage in these hospitals, later structural 

evaluation confirmed the need for building demolition to ensure safety (Schultz et al., 

2003). These authors also investigated the relationship between the distance from the 

epicentre and the hospital damage, and found that the peak ground acceleration to be a 

better indicator of hospital damage than the distance from epicentre (Schultz et al., 

2007). 

Summary 

Overall, the literature review has considered previous studies and identified 

epidemiological patterns of earthquake. Nevertheless, most of these studies were 

conducted in developed, high income countries where pre-existing health system and 

disease patterns might be different than those of developing, middle income countries 

in Asia. 
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Part II: Literature review of health impact of earthquakes in China 

Part of the discussion of this chapter was published in Chan Ying Yang Emily; Gao 
Yang and Griffiths Sian Meryl. “ Literature review of health impact post-earthquakes 
in China 1906-2007". Journal of Public Health 2009; doi: 10.1093/pubmed/fdp078. 
2009.08.04 

According to CRED, four of the ten earthquakes with the highest death tolls occured 

in China (CRED, 2010). The aim of this literature review is to examine the health 

impact of China through published evidence. Publicly-available information 

describing human impact of earthquakes in mainland China was obtained from the 

following sources: 1) the publicly accessible EM-DAT database which provides 

descriptive information about earthquakes in China, including dates of occurrence, 

geographic distribution and impact on human lives, 2) academic databases which 

include full-text databases of local Chinese journals [Chinese Journal Full-text 

Database (CJFD) and Wanfang Database] and English international databases 

(PubMed, Medline, and ELDIS), and 3) Google internet. 

EM-DAT 

Since 1988, the WHO Collaborating Centre for Research on the Epidemiology of 

Disasters (CRED) has maintained the Emergency Events Database - EM-DAT, 

created with the initial support of the WHO and the Belgian Government. EM-DAT 

is accessible online to provide core data on the occurrence and effects of over 12,800 

mass disasters in the world from 1900 to the present. The database is compiled from 

various sources, including UN agencies, non-governmental organizations, insurance 

companies, research institutes and press agencies. Disasters are defined as events that 
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result in more than 10 deaths, more than 100 people affected, or a request for 

international assistance after the declaration of a state of emergency (EMDAT, 2010). 

The EM-DAT database contains information about earthquakes in China. I have 

chosen to start the literature search from 1976 as there is limited information in China 

before this time due to political reasons. Of note, whilst the 1976 Tangshan 

earthquake had caused the greatest loss of life in the century, there was likely to 

be an under-reporting of the human impact of this earthquake as Chairman Mao, at the 

time of the earthquake, was on his deathbed dealing with a furious succession battle 

with the Gang of Four and diverting press attention away from the suffering caused by 

the quake. 

ACADEMIC DATABASES AND INTERNET 

A literature search was conducted in May 2008 and again in December 2008. It 

included relevant articles from two local Chinese full-text databases [Chinese Journal 

Full-text Database (CJFD) and Wanfang Database], three English international 

databases (PubMed Medline, and EIDIS), and Google internet. A search algorithm 

was developed to identify literature on the health impact of earthquakes in China. 

Earthquake-related keywords included earthquake after earthquake, and disaster 

whilst keywords for health impact included mortality (rate) death (rate) 

,injury (rate) ,morbidity (rate), quality of life ,mental (health) 

psychological (health) socio-psychological (health) , 

and post-traumatic stress disorder (PTSD) . I n addition, in 

international database searches, the location of the earthquake was limited to 

mainland China. Scientific studies (both original articles and literature reviews), field 
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reports, and documents from organizations providing medical disaster relief were 

reviewed in this study. 

Based on the exclusion criteria, non-human impact related studies and opinion articles 

were excluded. Two of the project members (EC, YG) conducted independent 

literature searches in the databases and findings were compared to determine the final 

list of papers to be further evaluated. All relevant papers were then independently 

read and examined by EC and YG to elicit relevant information regarding human 

health impact and lessons leamt in emergency medical responses post earthquake in 

China (1906-2007). The quality of evidence of each identified paper was examined 

using the hierarchy of evidence (Merlin et al., 2009; Evans, 2003) and critically 

appraised with "EPHPP Quality Assessment Tool for Quantitative Studies" developed 

by the Effective Public Health Practice Project (EPHPP) of McMaster University 

School of Nursing. (EPHPP, 2009) Please refer to Appendix II for a sample of the 

critical appraisal framework. 

Figure 3.1 shows search results in both Chinese and English databases. Articles 

published after 1976 were selected and a limited number of articles were found related 

to earthquakes in China (only eight written or translated into English) and most of 

them were published after 1990. 
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Figure 3.1 Diagram of bilingual literature search 

Potentially relevant articles from electronic databases: 
Chinese databases International databases 

CJFD: 103 PUBMED: 6312 
Wanfang: 201 Medline: 1318 

ELDIS: 42 

I / / Iz 

Iz 
Articles reviewed: 

Chinese databases International databases 
Total: 35 Total: 8 

Review of reference 
lists 

Articles retrieved for ] more detailed evaluation: 
Chinese databases International databases 

CJFD: 20 PUBMED: 98 
Wanfang: 34 Medline: 16 

ELDIS: 1 

* CIFD Chinese Journal Full-text Database (covered 1994-2006) 
Wanfang (covered 1998-2006) 
English database covered publications since mid-50's to 2006 
Search conducted in May 2008 

Exclusion Criteria: 
non-human impact 

related studies, opinion 
columns, non-research 

based study 
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Two major reasons for the limited number of articles and publications before 1990 

could be that: (i) available Chinese local journal databases only covered publications 

after 1994 and (ii) the "Open Door Policy", the opening up of China to the 

international community, only began to have an effect after the 1980s. Before the 

"Provisions of the People's Republic of China on the Disclosure of Government 

Information" came into force on May 21, 2008 information related to earthquakes 

was regarded as a national secret and therefore publishing such information was 

restricted. Of note, a specific search using Google Scholar (among biology life 

sciences and environmental publications) located 338 articles for “China and 

earthquake". After reviewing the Google Scholar results, we decided not to include 

them as they mainly focus on building engineering and earthquake prediction and 

were insufficiently rigorous or relevant for this review. 

From the search of EM-DAT, 108 earthquakes were described in China from 1906 to 

2007. Based on the search results, earthquakes regularly rattled the vast Tibetan 

plateau including Tibet and the far west regions of Xinjiang and Qinghai provinces. 

They were also common in southwest Yunnan province. Earthquakes were relatively 

rare in central China and along the eastern seaboard, but the northwest was frequently 

hit by tremors. Table 3.1 shows the mortality and chronology of some of China's 

biggest earthquakes since Tangshan in 1976. 
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Table 3.1 Mortality related to the major earthquakes in China 1976-2007* 

Location Date Killed Richter 
scale*"" 

Tangshan, Pek.,Tientsin 27/JuV1976 242,000 7.8 

Lancang, Menglian counties (Yunnan province) 6/NOV/1988 939 7.6 

Lishui, Ninglang, Raping counties (Lijian prefecture), 
Zhongdian (Diqing prefecture), Heqing, Jianchuan 
(Dali precture), Lanping (Nujiang prefecture) - Yunnan 
Province 

3/Feb/1996 309 7.0 

Jiashi (Payzawat), Bachu, Yuespuhu, Yingjisha, Maigati, 
Shule, Shufu, Kashi districts (Xinjiang region) 24/Feb/2003 268 6.4 

Sichuan province 24/Jan/1981 150 6.9 

Created on Jul-19-2006 - Data version v06 05 Source ”EM-DAT The OFDA/CRED International Disaster Database 
Universite Cathohque de Louvain Brussels Belgium" 
** A logarithmic scale ranging from 1 to 10 used to express the total amount of energy released by an earthquake In this scale 
an increase of I represents a 32-fold increase m released energy 
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According to historical data, China's most devastating earthquake in recorded history 

hit northern Shaanxi province in 1556, killing an estimated 830,000 people. (Hu, 2005) 

During the century, the Tangshan earthquake which occurred on 27 July 1976 

claimed the highest toll in human lives of some 242,000 people. (EMDAT, 2006) This 

earthquake registered 7.8 on the Richter scale, and its destruction was equivalent to 

400 Hiroshima bombs. (GFSE, 1996) In the three decades since Tangshan, there have 

been 83 reported earthquakes in China that resulted in human casualties. China's state 

media has reported that more than 610,000 people were killed by these earthquakes. 

Table 3.1 shows that Tangshan, along with two other earthquakes in China in the 

1920s, rank top of the ten most devastating earthquakes in the world for loss of human 

life between the years 1906 and 2006. 

Tables 3.2 and 3.3 list the Chinese and English articles found and reviewed. Please 

refer also to Appendix I, Table 7 and Table 8 for detailed descriptions of the named 

papers. 
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Table 3.2 Titles of Chinese articles* reviewed for human impact of 
earthquakes in China (please also refer to Appendix la for detailed 
descriptions of these references) 

Code Article Title: Chinese (translated English Titles*) Year 

W14 
Long term study of perinatal impact of Tangshan earthquake on 
emotional disorders * 

2005 

W31 
Psychopathology and Socialized Direction of Orphans in the Tangshan Earthquake 

2002 

W38 
Long term study on perinatal impact of Tangshan earthquake on teenage cognitive 
outcomes* 

2001 

W43 
Long term implication on physical and mental health on Tangshan earthquake orphans* 

2000 

W49 
Disease pattern analysis study on Pakistan earthquake* 

2007 

W70 (1901 2001 ) 

Retrospective analysis off earthquake damage and impact on human lifes for the past 
century in China* 

2005 

W82 1954 71/4 
Outline of the Shandan Earthquake of Ms 7 1/4 in Gansu Province on February 11 1954 

2005 

W91 7.3 -

Mortality analysis of 7.3 Richter Scale Haicheng Earthquake in Liaiming province* 
2004 

W97 2003 12 1 6.1 
2003 6.1 Richter Scale Xinjiang Earthquake and disaster response* 

2004 

WlOl 
Hebei Province Earthquake Study* 

2004 

W104 
Randomized pathology study of long term neurological impact resulted from Tangshan 
Earthquake* 

2001 

W106 2003 12 3 4.8 
2003 Sichuan Earthquake investigation and damage estimation* 

2004 

W133 2003 8 16 H 5.9 
Overview of 2003 August 16 Inner Mongolia* 

2003 

W137 2002 12 25 5.7 
Damage estimation study of 5.7 Richter Scale Xinjiang earthquake on December 25th 2002* 

2003 

W138 - 6.8 
Xinjiang Bachu - Jiashi 6.8 earthquake damage assessment 

2003 

W144 2003 2 24 - 6.8 
Earthquake of M 6.8 Occurring in Bachu-Jiashi Region,Xmjiang Uygur Autonomous 
Region on February 24,2003 

2003 

W156 2001 5 24 5.8 
Damage estimation study of 5.8 Richter scale May 2001 Sichuan earthquake* 

2002 

W163 4.7 
The Neixiang-Zhenping, Henan, M4.7 earthquake and the post-earthquake emergency 
response 

2001 
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W179 
Geographic and Disaster profile analysis of China earthquakes* 

2001 

W188 1998 8 27 6.6 
Overview study on 6.6 Richter Scale JiaShi Earthquake* 

2000 

W194 1999 11 29 - 5.6 
Disaster impact and damage estimation study 5.6 Richter Scale 1999 November 
Haicheng Earthquake in Liaiming province* 

2000 

W196 
A comparison study of mortality and morbidity pattern in rural population from Kashgar, 
Xinjiang Earthquake* 

2000 

C2 21 
21 years later: Study on tangshan earthquake orphans mental health status* 

2000 

Cl l 
A study on mental, neurological and endocrine changes in PTSD victims post Great 
Earthquakes* 

2002 

C31 
Study on chronic PTSD patients of Tangshan earthquake* 

2005 

C58 26 
A social survey of patients with spinal cord injury 26 years after Tangshan earthquake 

2006 

C60 
Survey of marriage and mood of patients with spinal cord injury survived after Tangshan 
earthquake 

2005 

C63 
A study of post-traumatic stress disorder in Tangshan earthquake orphans 

2000 

C81 
Psychological status in adolescents who experienced Tangshan earthquake during fetal 
period 

2006 

C84 
Long term effects of Tangshan earthquake on psychosomatic health of paraplegic suffers 

2002 

C85 
Longitudinal Study of Earthquake-related PTSD in North China 

2000 

C89 
Life style and psychosomatic health in paraplegic suffers of Tangshan earthquake 

2002 

C92 17 PTSD 
Prevalence and Correlated Factors of PTSD in Adolescents 17 months after Earthquake 

2001 

C99 21 
Twenty one year follow up psychological survey of patients with paraplegia caused by 
Tangshan earthquake 

2002 

ClOO 25 C 
Retrospective Mortality Analysis of paraplegic patients resulted from Tanghshan 
Earthquakes 

2001 

JV: Wanfang; C: CJFD. 
referencing in this study. 

These English titles were not available and weres translated for easy 
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Table 3.3 Titles of English articles reviewed for human impact of earthquakes in 
China (please also refer to Appendix lb for detailed descriptions of these 
references) 

Code Article Title Year 

P3 Prevalence of psychiatric disorder following the 1988 Yun Nan (China) 
earthquake—the first 5-month period 

2003 

P15 Post-earthquake quality of life and psychological well-being: longitudinal 
evaluation in a rural community sample in northern China 

2000 

P19 Longitudinal study of earthquake-related PTSD in a randomly selected community 
sample in north China 

2000 

P20 The health effects of earthquakes in the mid-1990s 1996 

P39 A renal function survey in paraplegic patients of the Tangshan earthquake 1989 

P88 Study on environmental health strategy after earthquake 1989 

P92 Medical support in the Tangshan earthquake: a review of the management of mass 
casualties and certain major injuries 

1987 

P96 A physical interpretation of the Haicheng earthquake prediction 1977 
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Table 3.4 highlights the literature findings according to study focus and categories. 

The review literature indicates that more studies were conducted on mental health 

outcomes than physical health. Studies related to outcomes of the 1976 Tangshan 

earthquake dominated the available literature before December 2008. In addition, the 

quality of evidence were suboptimal as most evidence was from Illb or IV level study 

(please refer to the Appendix for a detailed description). 
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Table 3.4 Literature findings according to the study focus 

Chinese database English database 

Clinical/Health Topics 

Overview (Human health/life 
impact, health/response policy 

related) 

14 2 

Physical 8 3 

Mental/Psychosocial health 13 3 

Specific Earthquake studies 

Tangshan Earthquake Related 
studies 

18 2 

Sichuan 2 0 

Xinjiang 6 0 

Lianning 2 1 

Other 1 (Gansu), 1 (Henan) 1 (Yunnan) 

Adaptedfrom results Chan Ying Yang Emily, Gao Yang and Griffiths Sian Meryl. (2009). “ Literature review of health impact 
post-earthquakes in China 1906-2007. “ Journal of Public Health. Vol 32, No 1 pg 52-61. 
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Findings indicated that 50% of global earthquake-related life-loss occurred in China 

in the last century. Of note, 50% of natural disaster-related mortality in China was 

due to earthquakes in China (Yuan et al, 2001). Overall, greater human life loss 

accumulated from earthquakes on the eastern side of China when compared with 

western provinces. This pattern may have been associated with population density and 

the level of economic and social development. The estimated ratio of economic loss 

when compared between eastern and western provinces ranged from 5:1 to 10:1. 

Most study results from the 1976 Tangshan earthquake show that the causes of deaths 

from earthquakes of magnitude between 6.5 and 7.4 in China were similar to 

earthquakes of that scale outside China (Alexander, 1996). 

Most earthquake related death occurred in the first six hours. Though there were 

significantly increased numbers of deaths at the extremes of age, only limited studies 

have reported on vulnerable groups such as children and older individuals following 

disasters. (Jia & Gao., 2004) Children were particularly vulnerable and suffered the 

highest death rate, mostly due to bums and cold, occurring among infants and children 

under 4 years old. For older people (72-89 years old), most deaths resulted from an 

exacerbation or complication of underlying chronic diseases. There are no available 

studies on indirect mortality after earthquakes, although several studies on 

earthquakes in Japan have shown that chronic medical problems account for medium 

to long term post-earthquake mortality (Kario, 1997). Physical and structural 

environmental reasons were major causes of injuries that lead to mortality. One study 

analyzing principal causes of death from earthquakes (6-9 on the Richter scale) in 

rural Karshi area (Xinjiang) from 1955-1998 showed that poor anti-seismic capacity 
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of buildings was the leading cause of death in lower seismic earthquakes, whereas 

population density was the leading cause in higher seismic zones (Li et al., 2000). 

Most post-disaster studies have been reported as clinical specialty research articles 

that examined 1976 Tangshan earthquake related health outcomes. One study on the 

long-term heath impact of disaster-affected individuals showed that renal 

complications were the main physical morbidity post-earthquake (Liu, 2001). Another 

study investigated high school students (aged 18 years old or above) who were fetuses 

during and after the Tangshan earthquake and observed lower cognitive function 

among those whose mothers carried them during the earthquake. The effect was 

especially pronounced among those in utero in the second (3-6 months) and third (6-9 

months) trimesters during the earthquake (Wang et al, 2001). 

There is limited information on other morbidity patterns. A study on earthquake-

related post-traumatic stress disorder (PTSD) and mental health in northern China in 

1998 found that the Chinese population, based on DSM-IV criteria, had comparable 

prevalence of PTSD to that of other countries (Wang et al., 2000a). Another study of 

quality of life (QoL) post-1998 Hebei earthquake found that exposure to the 

earthquake was associated with multi-dimensional impairment of QoL. Victims 

suffered significantly more psychological distress including depression, somatisation, 

and anxiety (Wang et al., 2000b). Meanwhile, no studies of physical injury patterns 

or burden of non-communicable diseases post-disaster were found during the study 

period. 

Overall, there is limited published research-based literature in the public domain on 

the human impact of earthquakes in China before 2007. This is partly due to the 
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limited availability of information before the mid-1980s when reporting was restricted 

and perhaps there was a general lack of interest in research related to the health 

impact of disasters in China. In addition, according to the hierarchy of evidence 

(Merlin et al., 2009; Evan 2003) the quality of evidence found for the study topic was 

found to be generally low. There has been no meta-analysis or randomized controlled 

trial related to post-disaster interventions. 

This study focuses on the published literature before the 2008 Sichuan Earthquake 

and highlights gaps in the understanding of the characteristics, morbidity, injury 

patterns, and long term rehabilitation of survivors of Chinese earthquakes. Whilst 

more health impact related research is expected to emerge after the 2008 Sichuan 

earthquake, published literature before 2007 can still offer some important lessons and 

insights about earthquake response in China. 

First and foremost, lessons leamt in China regarding emergency health response to 

earthquakes were compatible to related studies from other countries during the study 

period. Previous studies in other developing countries such as Armenia (Armenian et 

al., 1997; Armenian et al. 1992), Guatemala (Glass et al, 1977), Turkey (Ceciliano et 

al., 1993) Philippines (Roces et al., 1992) and Italy (De Bruycker et al, 1990) during 

the time period indicated that specific risk factors such as building types and response 

management might have had a major impact on population survival. 

Furthermore, there were major gaps in the published literature regarding the health 

impact of earthquakes. Of note, there was a lack of study of older populations and 

management of chronic diseases (Chan & Sondorp., 2007; Chan & Sondorp., 2008) a 

major health challenge for China in the century. In a study of health concerns in 

100 households following earthquakes in El Salvador, 79% of households included a 
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member who had experienced exacerbation of a chronic disease (Woersching & 

Synder., 2003; Woersching & Synder,, 2004a, Woersching & Synder., 2004b). 

Experience from Japanese earthquakes(Matsuoka et al., 2000) found a strong link 

between the extent of damage due to a catastrophic earthquake and morbidity rates for 

both acute (pneumonia and peptic ulcer) and acute chronic disease (such as asthma). 

Tomita (Tomita et al., 2005) reported that asthma worsened after the Tottoir-Ken 

Seibu earthquake in 2004. Among the 156 asthmatic patients studied, the acute 

asthma attack rate increased within the first week after the earthquake and 11% had an 

exacerbation within one month after the earthquake. Following the Great Hanshin 

Earthquake in 1995, more patients were admitted with acute-on-chronic respiratory 

failure and acute exacerbation of bronchial asthma. (Maeda et al., 1996) With an 

aging population and increasingly heavy burden of chronic diseases in China (China 

MOH, 2008) understanding post-earthquake needs of those with chronic diseases will 

be important to address in future disaster-relief efforts. 

In addition, the review analysis highlighted how preparedness and rapid early 

response may help to decrease morbidity and mortality. For example, the case study 

report from Qinglong County during the Tangshan earthquake (GFSE, 1996) 

suggested that emergency preparedness and appropriate response decreased the 

adverse impact of natural disasters on the health of the affected community. As 

citizens were given warnings and time to prepare for the disaster, despite more than 

180,000 buildings being destroyed, according to records, only one person died. Since 

the mid-1990s, the Chinese government has set goals to pass laws and develop 

policies to improve disaster response and local preparedness. Meanwhile, there has 

been a lack of longitudinal, follow-up studies of survivors as well as studies regarding 

the effectiveness of donations and relief action. No study adequately described the 
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population affected by earthquakes in remote communities in China. More research 

in this area should be undertaken. 

Implications of the project findings for public health practice 

The implication of findings will be discussed according two main areas, namely: a) 

medical and public health relief responses; and b) policy implications for public 

health preparedness post earthquake. 

a) Medical and public health relief responses 

The literature indicated that renal, orthopedic and spinal injuries were typical post-

disaster medical needs. Medical and health relief teams should include related clinical 

specialists and allied health workers that might provide medical services to earthquake 

victims. For mental health, studies indicated that post-traumatic stress disorder 

(PTSD), depression, and other mental health outcomes might be affected by the 

timing of interventions. These results suggest the need to provide integrated mental 

relief services in the early stage post-earthquake. In addition, as highlighted 

previously, whilst a number of studies examined physical and mental health outcomes, 

none have explored or discussed how outcomes might be affected by changing 

demographic and epidemiological patterns in China which is increasingly skewed 

towards older people and people with chronic conditions. More studies should be 

conducted to provide further understanding of proper medical relief for an aging 

population with changing disease patterns. 

h) Policy implications for public health preparedness post earthquake 
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Disaster mitigation policies should be established to safeguard the well-being of 

vulnerable populations. The impact of a natural disaster is based on two principal 

factors, hazard and vulnerability. Hazard is fixed as it is based on geological, 

meteorological or ecological characteristics of a region, but the vulnerability of a 

population can potentially be alleviated. Human life protective interventions should 

target identifying and reducing vulnerabilities in order to prevent unnecessary injury 

and death. Vulnerability includes physical, social, economic, and environmental 

factors. Analysis has shown that disasters have a greater impact in poorer countries 

and there have been various hypotheses of how poverty and the impact of disasters are 

linked. In China, the costs of damage, loss of productivity and life are difficult to 

estimate since they are compounded by the rapid economic growth that is occurring. 

(Song et al., 2003) However, one example of estimated costs from the literature 

studied suggests that the estimated costs of the earthquake in the southeast of Jiashi in 

Xinjiang on February 24, 2003, which registered 6.8 on the Richter scale was RMB 

1.4 billion. The earthquake resulted in the death of 268 people and injury to 4,853, 

including 2,058 severe injuries. 49,656 families, or 205,079 people, were displaced 

from their homes. The affected region amounted to 21,498 km^, covering 6 counties 

or cities, 37 towns, and 931 villages. With the enormous cost of earthquake to society, 

it would be important to develop effective response plan to reduce human suffering 

and economic costs. 

Literature review findings indicated that human life loss resulted from collapsed 

housing. Table 3.5 has led to the national earthquake-related laws, rules, regulations 

and standard documents (CEA, 2008). Provincial governments have correspondingly 

established local administrative rules and regulations. In addition to improving 

building codes and earthquake predicting techniques, certain provincial governments 
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have also stressed the importance of individual preparedness for disaster handling in 

recent years (Kano et al., 2005). In Yunnan province where earthquakes historically 

have resulted in high mortality, the provincial government has committed to 

promoting disaster response knowledge and equipping 30% of the population in the 

risk area with basic disaster relief supplies within the first 24 hours (CEA 2006). 

Similar policies have been developed for Sichuan, Inner Mongolia, Chongqing City 

and Tibet. Such preparedness may account for the rapid response to the devastating 

earthquake in Sichuan province in May 2008. 

96 



Table 3.5 National earthquake-related laws, rules, regulations and standard 
documents in China 

Law, rules, regulations Issue number Issue date 

National law, administrative rules and 
regulations (5) 

Environmental Protection Regulations on 
Earthquake Monitoring Facilities and 
Earthquake Observation 

Promulgated by Decree No. 140 of the 
State Council of the People's Republic 
of China 

1994/01/10 

Emergent Response Regulations on Destructive 
Earthquakes 

Promulgated by Decree No. 172 of the 
State Council of the People's Republic 
of China 

1995/02/11 

Law of the People's Republic of China on 
Protecting Against and Mitigating Earthquake 
Disasters 

Order of the President of the People's 
Republic of China (No. 94) 

1997/12/29 

Regulations on Administration of Earthquake 
Predictions 

Promulgated by Decree No.255 of the 
State Council of the People's Republic 
of China 

1998/12/17 

Regulations on Administration of Seismic Safety 
Evaluation 

Promulgated by Decree No.323 of the 
State Council of the People's Republic 
of China 

2001/11/15 

Regulations on Administration of Earthquake 
Monitoring 

Promulgated by Decree No .409 of the 
State Council of the People's Republic 
of China 

2004/06/17 

Law of the People's Republic of China on 
Emergency Responses 

Order of the President of the People's 
Republic of China (No. 69) 

2007/08/30 

Regulations of the People's Republic of China 
on the Disclosure of Government Information 

Order of the President of the People's 
Republic of China (No. 492) 

2007/04/05 

Scientific and technological rules, regulations and standard documents (7) 

Regulations on Proclamation of Evaluation of 
Post-earthquake Trend 

2 
Promulgated by Decree No.2 of the 
China Earthquake Administration 

1998/12/29 

Regulations on Administrative Law 
Enforcement on Earthquake 

3 
Promulgated by Decree No.3 of the 
China Earthquake Administration 

1999/08/10 

Regulations on Administrative Reconsideration 
on Earthquake 

Promulgated by Decree No.4 of the 
China Earthquake Administration 

1999/08/10 

Regulations on Administrative Legal 
Supervision on Earthquake 

Promulgated by Decree No.5 of the 
China Earthquake Administration 

2000/01/18 

Ordinance concerning the Procedures for the 
Formulation of Administrative Regulations on 
Earthquake 

Management Regulations on Requirement for 
Earthquake Resistance Protection of 
Construction Engineering 

Qualification Management Regulations on 
Seismic Safety Evaluation 

Promulgated by Decree No.6 of the 2000/01/18 
China Earthquake Administration 

Promulgated by Decree No.7 of the 2002/01/28 
China Earthquake Administration 

Promulgated by Decree No.8 of the 2002/02/27 
China Earthquake Administration 
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Several study biases exist in this study. First, the literature search algorithm may have 

unintentionally excluded related articles as it did not include grey literature sources 

(local governmental reports, media/newspaper) and other non-health literature sources. 

For instance, whilst highly relevant, a related study report of the 1988 Yunnan 

earthquake (Sapir & Panaccione., 1992) did not shown up in our search strategy as the 

journal was not within the search reach of the health literature database. In addition, 

the scope of this study was based on historical records and potential reporting bias 

may have resulted. It is expected that a greater amount of scientific literature will be 

available after the Wenchuan earthquake in 2008. Furthermore, although the WHO 

definition of health normally includes physical, mental and social well-being of an 

individual, the health impact of this study only focused on examining the negative 

impact of earthquake on physical and psychosocial health. Social well-being and 

other related determinants of health outcomes were limited. 

Summary 

China remains as the country which has suffered the greatest human impact from 

earthquakes (EMDAT, 2006). The bilingual literature review highlights major gaps in 

the understanding of human health impact post-earthquake in China. Whilst China 

managed to mount a swift and effective emergency response to the Sichuan 

earthquake, analysis of the response highlights that not all lessons had been learnt 

from previous disasters (Chan, 2008). The lack of emergency preparedness and 

training of medical staff to face the medical challenges posed by natural disasters was 

highlighted by recent experience. In addition, the needs of older people and people 

with chronic diseases were often ignored. The experience underlines the need for 
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future policy development to incorporate lessons leamt from this and other disasters 

in order to meet the immediate as well as long term needs of affected populations. 
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Part III Literature review of chronic disease burden post natural disasters 

Main ideas of this section were published as a discussion paper titled, Natural disaster 
medical intervention: Missed opportunity to deal with chronic medical needs? An 
analytical framework" in a Humanitarian Practice Network Paper of the Overseas 
Development Institute (ODI). 

Through literature review and a proposed analytical model, this section aims: (1) to 

understand how natural disasters affect populations with chronic disease, (2) to 

analyze how the current disaster intervention decision making process has addressed 

chronic medical needs, and (3) to identify issues that may improve the current 

situation through better strategic planning. 

Why is chronic disease management post disaster an important issue? 

After the millennium, WHO reported non-communicable diseases alone had 

accounted for up to 59% of total mortality in the world and 46% of the global burden 

of disease. By the year 2020, chronic conditions will be responsibility for 78% of the 

global disease burden in developing countries (Beaglehole et al. 2008). Researchers 

had pointed out that disease often has the greatest effect and worst consequences in 

the developing world and in the poorest segments of the population (Ibrahim, 2005). 

Many of these developing countries have to concurrently deal with unfinished 

agendas around acute infectious diseases, malnutrition and child health as well as 

chronic diseases; respondings to disaster had become a formidable task with limited 

resources. 

Although disasters may cause massive loss of human life and destruction of resources, 

they may also present affected population with a rare opportunity for access to 

external resources and service allocation. Frequently, emergency medical/health relief 
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programs remain in the affected region for more than 6 months post-disaster. Even 

though urgent survival needs to reduce mortality take priority for medical resources 

immediately after the disaster, once survival needs have been met and when mortality 

rates have returned to pre-disaster levels, rehabilitation of the medical 

service/structure of the affected area to pre-disaster conditions can begin. There is 

huge potential added value for medical relief resources to support the restoration and 

rebuilding of health services that can address needs within an affected area. In fact, 

international disaster response guidelines such as SPHERE have advocated that a 

comprehensive range of health services should be developed (SPHERE, 2004). Many 

disaster related medical intervention programs focus on provision of acute medical 

service and control of communicable diseases. 

Methods 

WHO (WHO, 2005) has expanded the definition of chronic conditions from 

traditional "non-communicable diseases” (e.g. diabetes, cancer and asthma) to include 

conditions that require extended periods of health care support such as persistent 

communicable conditions, long-term mental health disorders as well as ongoing 

physical impairment. However, for this study we limit the scope to "traditional non-

communicable disease" only. A medical literature search and web site review was 

conducted using PubMed, Medline, Eldis, Reliefweb and Google Internet search 

engine with keywords including: "chronic medical needs", "disaster", "heart disease 

and disaster", "diabetes mellitus and disaster", "asthma and disaster", "disaster 

medical guidelines". Sources of articles included a mix of scientific studies, field 

reports, and documents provided by organizations for medical relief. The disaster 
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cycle model, as presented in Figure 2.7 (Chapter 2), proved a useful framework to 

discuss factors hampering inclusion of chronic medical needs in the disaster response. 

Research Analysis 

The literature search initially yielded approximately 150 relevant articles related to various 

chronic medical needs in natural disasters. 83 percent of these studies were conducted in 

developed countries (e.g. US and Japan), while most studies conducting in developing 

countries were only available as unpublished grey literature or agency technical reports. 

About 10 percent of the identified articles were in languages other than English, but with a 

translated title indicating relevance. Most of these were from countries that were prone to 

natural disasters, such as Japan and China. Given the sophistication of the earthquake related 

research in Japan and the high frequency of natural disaster occurrences in countries like 

India, a pitfall of this study was the necessary exclusion of these papers due to the language 

barrier. 

A literature search on the health experience of post-natural disaster older people was 

also conducted as older age groups are more likely to experience chronic medical 

conditions. The results of this additional search did not change the selection of 

articles as most of the studies on the post-natural disaster older people focused on 

excessive mortality of the older population group rather than on the chronic health 

conditions of the survivors. (Nishikiori et aL, 2006; Jani et al., 2006; Jonkman et al., 

2005; Chou et al., 2004; Hatamizadeh et al, 2006; Liang et al., 2001; Tanaka et al, 

1999; MMWRa., 1989; MMWRb, 1989; Carter et al., 1989; Dobson et al., 1991) 
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Findings 

Overall, there is some evidence that people with chronic medical problems are 

negatively affected by natural disasters in both developing and developed countries. 

A study of the health status of populations affected by floods in China from 1996-

1999 (Li et al., 2004) reported a higher prevalence of eight chronic diseases in 

flooded areas when compared with non-flooded areas. In New Orleans, a post-flood 

study showed that about 25.4% of adults in the affected population had at least one or 

more chronic medical problem (Ford et al., 2006; Baggett, 2006) A study in Japan 

showed a 3.5 fold-increase of myocardial infarctions and a two fold increase in stroke 

cases in people living close to the epicentre of the Hanshin-Awaji earthquake in 1995 

within the first 4 weeks, while an increase in cardiac mortality continued for about 8 

weeks after the earthquake (Kario & Ohashi, 1997). 

(I)How natural disasters affect populations with chronic disease? 

A strong link was also identified between acute exacerbation of chronic bronchial 

asthma and the extent of damage due to a catastrophic (Matsuoka et al., 2000). 

Studies findings of the Great Hanshin Earthquake in 1995 and the Tottoir-Ken Seibu 

earthquake (2004) in Japan showed chronic respiratory problems such as asthma 

attacks (Tomita et al., 2005; Maeda et al., 1996), acute/chronic respiratory failure 

(Maeda et al., 1996) were more likely to occur and increased hospital admissions 

following disaster. 

During Turkey's Marmara Earthquake in 1999, research showed that the earthquake 

had a negative impact on glycemic control and quality of life (QOL) of people with 
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type 1 diabetes (Sengul et al., 2004), while for the Kobe earthquake, Japanese 

researchers revealed that chronic, life threatening stress as a result of a disaster 

worsened metabolic control (HbAlc) in patients with diabetes mellitus (Inui et al., 

1998; Salman et al., 2001; Kirizuka et al., 1997). These studies also revealed that pre-

quake QOL levels only got re-established after extended periods of time. Other 

research showed an increase in the number of newly diagnosed diabetes patients 

following earthquakes in Los Angeles ( Kaufman & Devgan, 1995) and Armenia 

(Armenian et al., 1997) respectively. An US Centre of Disease Control study in 2004 

on needs and health status of older people after Hurricane Charley showed that 

disruption of medical care for pre-existing conditions (CVD, diabetes and physical 

disabilities) had led to a 32% increase of adverse effects of medical outcomes in some 

Earthquakes might also trigger and exacerbate gastric ulcer (Aoyama et al., 1998; 

Katakami et al., 1995; Takakura et al., 1997), with bleeding often reported as a 

complication. Other studies showed that earthquakes adversely affect chronic renal 

failure requiring dialysis (Kerk et al., 2002; Yahsiro et al., 2000). 

The literature search leads to three conclusions. First of all, although many clinical 

findings were based on aggregated data and some associations may be subject to 

ecological fallacy, the overall pattern indicates that population groups with pre-

existing chronic medical problems tend to be worse off post natural disaster. 

Secondly, pre-existing care for chronic medical needs may be seriously disrupted, 

with reported adverse outcomes. Finally, most available documentation is from 

developed countries and only limited information on the experience of populations 
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with chronic medical problems in developing countries can be found. Although 

similar chronic disease complication patterns can be expected from patients 

regardless of country of origin, the lack of reporting may reflect the lack of 

understanding, concern and expertise to deal with people with chronic disease in the 

developing countries. Further analysis in the following section tries to show how 

factors in disaster preparedness and response processes may prevent the uptake of 

addressing chronic medical needs in field practice. 

(H) How the current disaster intervention decision making process has addressed 

chronic medical needs? 

Figure 3.2 shows a model that highlights decision making moments in relief resource 

allocation post natural disaster. This disaster-cycle model views sudden impact 

disaster as a continuous time sequence of five different phases of operational 

importance: a pre-disaster phase; the immediate impact of the event; the initial relief 

response based on an initial need assessment, followed by relief programme 

modification based on further assessments; and finally work on longer term 

rehabilitation and reconstruction. 
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Figure 3.2 Proposed decision making model according to disaster response cycle 

(2) 
Event/Impact 

Immediate 
relief response 

(3) 
Emergency 

Relief 
Initial Need 
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Non-disaster/ 
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Pre-existing, 

normal 

(4) 
Emergency 

Relief 
Program 

modification + 
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(5) 
Rehabilitation 

Long term disaster 
mitigation strategy 
and development 

Diagram adapted from Chan E.Y” & Sondorp, E. (2007). Medical interventions following natural disasters: missing out < 
chronic medical needs. Asia Pacific Journal of Public Health, 19 Spec No: 4 5-51 
Note: This is reprint of Figure 2.7 of Chapter I of this thesis for easy referencing. 
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1. Non-disaster/Interdisaster/Pre-existing Phase 

Socioeconomic development would govern the availability of medical service for a 

population. For developed countries such as United States and Japan, disaster 

preparedness planning might include patient needs of non-communicable disease 

during emergency. On the other hand, for developing countries where health and 

medical services are not well developed, it would be unlikely that even 

acute/emergency services would exist for its population. Thus, the pre-disaster service 

for chronic medical needs may be very limited. As a result, the technical skills for 

service provision would be limited. 

2. Event/Impact Phase 

During disaster, the massive loss of human life, destruction of health services and 

structures have often impaired the ability for both government and relief agencies to 

provide relief beyond essential life saving procedures. As a result, except for life 

threatening medical complications of chronic disease, resources for regular primary 

health care services may be re-directed to emergency services and as a result, chronic 

conditions may be sidelined. 

In addition, most immediate interventions relied on local responses. Situational 

factors such as logistics, security and time constraints may prompt agencies to 

intervene in areas where good logistic support is available. For international agencies, 

operational decision may be based on pre-existing insight about the location and 

characteristic of disaster (Noji, 1997). 
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3. Emergency Relief/Needs assessment 

While it is critical to respond quickly to save lives and prevent suffering, obtaining 

valid information to make evidence-based, appropriate and relevant relief decisions is 

just as important. Using the "pathway of care" concept (Chapter 2), health needs are 

those needs that can benefit from a service or intervention along the pathway of care, 

namely, health protection, health education, disease prevention, diagnosis, treatment, 

rehabilitation and terminal care. Health needs assessment is a systematic method of 

identifying unmet health and healthcare needs of a population and making changes to 

meet these unmet needs (Noji, 1997; Gupa-Sapir et al, 1999; Redmond, 2006). 

Frequently, developed countries have better, technology and equipment to assist in 

post-disaster data collection, with satellite surveillance providing information on 

population density, crop growth and even troop movement in conflict areas (Noji, 

1997; Landesman, 2001; Ciottone et al, 2006). On the other hand, for low income 

societies, technology is not as accessible. Instead, these post-disaster health needs 

assessments are based on quick on-site manual surveys, which provide a simple 

description of population profile and health consequences of disaster and 

displacement (Darcy 8l Hoffmann 2003; Bremian & Rimba, 2005; Redmond, 2006; 

Noji, 2006). 

Of note, the traditional needs assessment focuses on identifying health risk rather than 

health needs. Most health "needs" assessments are actually health "risk" assessments, 

which focus on minimizing potential health risks or hazards (such as possible disease 

outbreaks) instead of supporting ongoing chronic medical/health needs which have 
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been present prior to disaster. Bradt showed that standardized essential data sets of 

different agencies for rapid needs assessment did not identify chronic medical disease 

as essential data to be collected (Bradt, 2002). Frequently, the main argument for 

leaving out chronic medical diseasae information collection and service provision 

during disaster and emergency settings is that immediate life saving procedures 

should take precedence to stable chronic medical needs. Whilst the emphasis on acute 

immediate life saving needs is practical, disaster respondents and organizations often 

apply this principle simplistically and regard chronic diseases treatment as non-

emergency needs and systematically rule chronic disease management in their service 

provision. 

4. Emergency Relief/ Program Modification 

Most health needs assessments only focus on acute health problems that were 

presented in an emergency clinic. The health needs of vulnerable population 

subgroups such as elderly and disabled people, who may have other active chronic 

health needs such as diabetes and hypertension, are often ignored due to the lack of 

attendance of these patients in acute clinic settings as well as the ecology fallacy as a 

result of population based aggregated data analysis. In Pakistan, despite older people 

had taken up 25% of health utilization, none of their chronic health conditions were 

managed because these needs were not captured or targeted during initial relief 

assessment (Chan & Gainey, 2006). In addition, unreliable population data, highly 

mobile population, poor security, difficult access, and extreme terrain will render 

direct, accurate collection of health statistics difficult. Proxy measures are often used 

instead. In countries like Iraq, South Sudan and Somalia, "availability of health 
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facilities", "presence/absence of health services" were two key indicators to measure 

health needs (Darcy & Hoffman, 2003). Although these indicators may capture access 

to health services, but they do not provide information that truly reflect the health 

problems or related needs of the population. 

Darcy & Hoffmann (2003) found formal assessment was not the most important 

trigger for response and formal assessments were often marginal to the decision 

making. As the study argued, three types of information need to be collected during 

health needs assessments: health status of the population, factors contributing to 

health, and performance of health service (SPHERE, 2004). In practice, many health 

interventions are based on normative needs determined by relief workers, rather than 

on the unmet needs of the most vulnerable. These challenges in field information 

collection will deter intervention planners to conduct in-depth assessments. 

Moreover, factors that affect health outcomes are multidimensional. Many health needs 

assessments only focus on simple measures such as mortality and neglect other relevant 

health determinants that contribute to morbidity. Ill health may be caused by the lack of 

basic necessities for a health living such as water and sanitation, food and nutrition, 

environmental factors housing and security. Relief operation recommendations drawn 

from single sector assessments will be inadequate to address all aspects of underlying 

health needs. It is also important to identify the capacity and performance of local 

health services. Access to drugs and trained personnel will affect the health of 

population. Overly simplistic health indicators (mortality rates and malnutrition) are 

not sufficient to capture all possible solutions to address real needs. 
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Overall, the lack of reliable indicators, baseline information, multi-dimensional 

characteristics of chronic medical problems pose serious challenges for government 

and relief agencies to deal with diseases of a chronic nature and the potential for 

program modifications post acute emergency phase. 

In disasters, time constraints and limited resources have led to unwillingness for 

medical/health care workers to deal with chronic conditions that are less urgent where 

results are less visible. Moreover, depending on the level of economic and social 

development of an affected country, the pre-existing health system may face shortages 

of appropriate human and technical resources. For instance, in developing countries 

where pre-disaster health services are limited, it would be unlikely to find relevant 

staff with adequate knowledge of drug use and skills to support the management of 

chronic disease even if external agencies are willing. The lack of appropriate human 

capital, supporting structures, history of multidisciplinary collaboration and 

government's policy that would be require to sustain service beyond emergency 

would often hamper the management or development of relevant chronic diseases 

post-disaster. 

(5) Rehabilitation and exit strategy 

Fundamentally, many disaster medical interventions are acute in nature, short-term 

and target oriented. The concept of exit/handover strategies was simply ignored. The 

chronic nature of non-communicable disease demands that sustainability be at a high 

level of importance when deciding on entry and exit strategies. Unless relief agencies 

or government have a strong underlying development ethos or policy that encourages 

community participation in the process, it would be challenging to sustain relevant 

non-communicable disease programs. 
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As pointed out in the previous section, the non-acute nature, the lack of technical 

expertise, absence of relevant assessment tools and gaps in strategic planning have 

rendered chronic disease management invisible in disaster response so far. 

(Ill) Issues that may improve the current situation: What can we do? 

Although a generic model would be impossible when considering potential solutions to 

deal with chronic medical problems, it is nevertheless meaningful to identify key 

elements that can facilitate a policy making process. In order to address chronic medical 

needs, it would be essential for stakeholders to increase awareness and sensitivity of 

the importance of placing non-communicable disease at a high priority during all 

phases of planning in order to be able to maximize the impact. 

Needs assessment should also attempt to obtain relevant information for decision 

making about resource allocation for chronic medical needs. In the United States, 

there have been reports of using pre-existing databases such as the Behavioral Risk 

Factor Surveillance System (BRFSS) in 2004 to estimate the prevalence and numbers 

of people with chronic diseases such as diabetes, heart disease, stroke, hypertension, 

and current asthma who lived in the New Orleans post disaster for relief response 

planning (Ford et al., 2006). This information can assist the medical and public health 

community in assessing the needs of people with chronic diseases after disasters and 

in planning relief efforts. On the contrary, in many developing countries, due the lack 

of maps and official statistics, the best estimation of the burden of chronic medical 

problem in the region can only be done by reviewing clinical records, field estimation 

from on-site sampling surveys and triangulation of working reports from various field 

parties. 
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Summary of literature review in Chapter 3 

Overall, the literature review of health impact of earthquakes has indicated previous 

studies which have identified epidemiological patterns of earthquake. Most of these 

studies were conducted in developed, high income countries where pre-existing health 

systems and disease patterns might be different than those of developing, middle 

income countries in Asia. The second bilingual literature review of the health impacts 

of earthquakes in China highlights that China, as a country, suffered the greatest 

human impact from earthquakes during the past century (EMDAT, 2006) and it has 

identified major gaps in the understanding of human health impact post-earthquake in 

China. Whilst China managed to mount a swift and effective emergency response to 

the Sichuan earthquake, analysis of the response highlights that not all lessons had 

been learnt from previous disasters (Chan, 2008). The third literature review on 

chronic disease burdens post disaster indicated that there are limited published articles 

that examine chronic medical needs post disaster in middle income developing 

countries. 

These reviews have all highlighted the scarcity of knowledge on the health impact of 

earthquakes in developing, middle income countries in Asia. Most important of all, how 

epidemiological and demographic transitions, the two important factors that might 

affect medical services provision, may have affected disaster response, have yet to be 

examined by the global scientific community. 

113 



SECTION II 

AIM, OBJECTIVES and STUDY DESIGN 

"All generalizations are false, including this one. ” 

Mark Twain 
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Section 11 consists of three chapters (Chapters 3-6). Chapter 4 outlines the aim and 

objectives of this thesis. Chapter 5 describes the research questions. Chapter 6 gives 

the study context and delineates the research methodologies of the thesis. 
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Chapter 4 Aims and Objectives 

This chapter describes the main study aim and the five research objectives of this 

thesis. 

Main study aim 

The aim of this thesis is to examine the burden of chronic disease and population 

aging on medical and public health relief post natural disasters in middle income, 

developing countries. 

Study Objectives 

The following section describes the five study objectives in this thesis. 

Study Objective I 

Whilst recent disaster studies (Chan et al., 2006 & 2007; Ford et al, 2006; Guha-Sapir 

et al, 2007; Aldrich et al., 2008; Miller et al., 2008; Tomio et al., 2010) have shown 

that chronic medical conditions are important health needs during th recovery phase of 

natural disasters, due to the lack of data, chronic health needs and clinical profiles of 

survivors during the acute phase of natural disasters (first two weeks) are rarely 

reported. During acute disaster relief phase, as patterns of emergency clinical needs are 

uncertain, the lack of evidence based studies may have hampered clinical preparedness, 

resource allocation and effectiveness of post disaster medical response. On May 12 

2008, an earthquake measuring at 8.0 Richter scale occurred in Wenchuan in Sichuan, 

China. The earthquake, with a death toll of at least 80,000 (US Geological Survey, 

2009), is considered as one of the most destructive earthquakes to date (Chan et al. 
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2009). This study examines the health and chronic disease burden presented during the 

acute emergency phase of the Sichuan earthquake. 

Study Objective II 

The literature review on post earthquake health needs of older people in rural areas in 

developing countries found only a few relevant studies. The opportunity arose to redress 

this gap in literature following the earthquake which struck Pakistan's autonomous state 

of Kashmir and part of Indian-administrated Kashmir on October 8 2005. Measuring 

7.6 on the Richter scale, the official death toll in Pakistan was 79,000 and nearly 1,400 

in Indian-administered Kashmir. This study reports the findings of a three-week health 

needs assessment to understand the needs of rural older people post disaster, conducted 

in February 2006 in the Neeliun Valley of Kashmir Pakistan, four months after the 

earthquake. Our hypothesis is that the vulnerability and health needs of older people in 

rural settings are different than that of affected urban areas during emergency relief. 

Study Objective III 

No published study has examined the characteristics and health outcomes of natural 

disaster affected populations in unofficial self-settled rural internal displaced camps. 

By examining self-settled unofficial rural camps after the 2005 Kashmir Pakistan 

earthquake, this study aims to: i) describe and compare the demographic 

characteristics among camps, ii) examine and compare their epidemiological profiles 

and health outcomes, and iii) highlight health needs and discuss implications on future 

disaster health relief operations. 
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Study Objective IV 

Published studies (Guha-Sapir & Carballo et al‘ 2000; Woerching Sc Snyder, 2003, 

2004a &b; Redmond, 2006; Noji 2006; Krol et al, 2007; Chan & Griffiths, 2009) on 

health needs post natural disasters in developing countries have indicated access to 

health services is one of the major challenges experienced in rural areas. Outreach 

medical services are a potential service provision modality that may improve health 

service access for populations in secluded and remote environments. Except for one 

published review which examined patient utilization in mobile health clinics in 

conflict settings (Du Mortier & Cominx 2007), no published studies have examined 

patient profile and disease patterns in remote areas that are served by mobile clinics 

post natural disaster. Using attendance to mobile clinics as a proxy indicator for 

expressed medical needs, this study compares analyzed clinical attendance data in a 

remote mountainous stationary clinic and a mobile helicopter outreach clinic after the 

Kashmir Earthquake to: i) compare the demographic and disease profile of health 

service users in the two remote clinical settings, ii) examine how acute and chronic 

disease patterns vary with clinical settings, and iii) discuss the potential implications 

for mobile emergency clinical service planning for the acute phase of natural disasters 

in remote areas. 

Study Objective V 

Physical and mental health problems, reduced income, and limited mobility can pose 

challenges for older people to support themselves and their dependants in emergencies. 

(Wells 2005) While older people may be recognized as a vulnerable group (Davis, 

1996) post natural disasters, studies about older peoples' health needs following 

disasters in South East Asia (HAI, 2005), Kashmir Pakistan (Chan, 2006), China 
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(Chan, 2008) and the USA (Ford et al 2006; The White House, 2008) revealed that 

most health needs of older people were forgotten. Chan & Gainey (2006) found that 

while older populations composed 9-26% of the patient load in disaster affected areas, 

their specific health needs were not met by emergency service providers. The goal of 

this study was to examine the perception of health care providers towards older 

people's vulnerabilities, to understand the providers' awareness of geriatric issues and 

current provisions for older people's health needs post disasters. Specifically, service 

delivery patterns were compared among different types of relief agencies to identify 

gaps and discrepancies in awareness and implementation of geriatric related services 

in developing countries. 
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Chapter 5 Research questions 

In this thesis, original disaster epidemiological research studies were conducted to 

examine patient profile, health risk factors, clinical outcomes, gaps in health relief 

service provision and policy related to disaster response in China and Pakistan post 

millennium. Specifically, implications of population aging and the burden of non-

communicable disease on disaster relief response in middle income developing 

countries were evaluated and discussed. Six key research questions were as follows: 

1. What types of patients were likely present to medical relief clinics during various 

stages of the responses to Asian earthquakes? 

2. What were the characteristics and utilization differences of medical service users 

in different clinic care settings: urban versus rural clinics; official versus unofficial 

internal displaced camps; stationary versus mobile clinics? 

3. What were the main health needs of the disaster affected population in various 

types of settlements? 

4. Did chronic medical conditions constitute an important clinical burden post 

earthquake? 

5. Why were the needs of disaster-affected-populations of older age and with chronic 

medical conditions forgotten by health care providers? 

6. What are the emergency preparedness implications for doctors and medical relief 

workers regarding chronic disease management and older people? 
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Chapter 6 Study methodologies 

This chapter highlights the study context and the research study methodologies used 

in this thesis. Research studies of two major Asian earthquakes after the millennium, 

the 2005 Pakistan-Kashmir Earthquake and the 2008 China Wenchuan Earthquake, 

were included in this thesis. The original published papers related to the studies can 

also be found in the Appendix. 

Study Context 

2005 Pakistan-Kashmir Earthquake: Measuring 7.6 on the Richter scale, the earthquake 

occurred on October 2005 and struck Pakistan's autonomous state of Kashmir and 

part of Indian-administrated Kashmir. The official death toll in Pakistan was 79,000 and 

nearly 1,400 in Indian-administered Kashmir. Destruction in the region closest to the 

earthquake's epicentre was almost 100%. The study population consisted of disaster 

affected individuals, clinical relief providing organizations and patients/attendees of 

various relief clinics around the Neelum Valley, Pakistan Kashmir. Field based 

information was collected in February 2006 in the Neelum Valley of Kashmir Pakistan, 

four months post earthquake. Ethics approvals were sought and obtained from the 

London School of Hygiene and Tropical Medicine and three relief organizations: 

Merlin, HelpAged International and Muslin Hand. Verbal consent was also obtained 

from the participants. Four Pakistan-Kashmir related studies were included in this thesis. 

2008 China Sichuan Earthquake: Measuring 8.0 on the Richter scale, the earthquake 

occurred on May 12 2008 and caused more than 80,000 casualties. The study 
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population consisted of disaster affected individuals who were rescued and transferred 

by helicopter to a tent-based relief clinic within the first three weeks post disaster. 

Ethics approval was sought and obtained from the School of Public Health and Primary 

Care, Chinese University of Hong Kong. Two 2008 China Sichuan related studies were 

included in this thesis. 

Study Methodology 

To address the research questions described in Chapter 5, a range of research study 

methodologies were used in this thesis. In brief, these include: literature reviews, 

retrospective clinical and medical record based studies, cross-sectional face-to-face 

surveys, semi-structural qualitative stakeholder interview studies and narrative, action 

based research studies. 

Study design, sample population, data collection tool and data management 

Question 1: What types of patient, health and medical needs were likely to present 

during the acute phase of an earthquake in Asia? 

This research question was examined through a cross-sectional descriptive, 

epidemiological study of an acute relief clinic which managed 182 patients from Day 

3 to Day 21 post 2008 China Sichuan Earthquake. Demographic, clinical, basic 

laboratory information and discharge diagnosis data was collected and recorded in a 

pre-designed data recording template. 
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Descriptive analyses were conducted to assess morbidity patterns and health care 

needs of the survivors. The association between demographic variables and health 

outcomes was examined using Pearson's Chi-Square tests and multiple logistic 

regression analysis. Analyses were carried out using Microsoft Excel (Windows 

Microsoft Excel, Microsoft Corporation, Redmond, Washington, USA) and STATA 

10.0(StataCorp LP, College Station, Texas, USA). 

Question 2a, 3a & 4a: What were the differences in demographic and 

epidemiological profiles of patients between rural and urban post disaster clinics in 

the Kashmir Pakistan Earthquake? What were the main health needs of disaster 

affected population in rural and urban dwellings? Did chronic medical conditions 

constitute an important clinical burden post disasters in rural and urban dwellings? 

This research question was examined through two Pakistan earthquake studies. 

The first study was a retrospective clinical record-based, medical service utilization 

comparative study of rural clinic attendees located at Sarli Sacha. The clinic provided 

services for 30,000 rural people who resided remotely in the Pakistan/India border. A 

matched control site, an internal displaced person (IDP) camp clinic which served 382 

displaced people was selected. This clinic was organized by a local NGO, Muslin 

Hands, at Chella Band, 45 miles from Muzzafarabad city. As the two study sites were 

the only clinical treatment facilities available in the study area during the initial four 

months post earthquake, it was assumed that health needs were captured by clinic 

attendance during the study period. Clinical records of 2942 and 392 consultations 

from the mountainous clinic (Site 1) and the IDP medical services (Site 2) 

respectively were reviewed during the study period of January 21 - February 20, 2006. 
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An information table was also designed to record retrospective clinical information 

from clinic medical records during the defined study period. Case number, dates of 

clinic attendance, gender, age, diagnosis and medication/treatment given were 

retrieved and recorded on the pre-set information table. All basic calculations were 

performed on-site. 

The second study was a cross-sectional, systematic sampling, face-to-face interview 

based survey study on 125 patients who attended clinics during the study period (85 in 

the mountainous clinic and 40 in the IDP camps). The survey included questions on 

demographic background, past medical and drug history, self-reported health status, 

current and past symptoms, mental health, healthcare access and utilization, and post-

earthquake livelihood related issues. A mini-mental health test and physical 

examination consisted of measurements of height, body weight, mid-arm 

circumferences, blood pressure, spot blood glucose level and spot blood cholesterol 

were also conducted to detect potential underlying medical conditions that were not 

captured during previous clinical consultations. The survey questionnaire was 

translated into Urdu from English and was piloted and validated. Gender-specific 

health care workers fluent in Urdu and English were employed to administer the 

questionnaires and the assessment team provided training to ensure consistency in 

data quality. 

Since illiteracy rates were high in the region (80%), verbal consent with witness 

verification was obtained from patients instead of written consent before interviews 

and physical examinations were conducted. Patients attending the consultations were 

invited to participate in the study and were reassured that their participation of the 
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study would be independent of their eligibility to receive medical care/treatment. If 

the patient agreed to participate, a research team member would conduct the survey 

interview while the patients were waiting for their consultation. All physical 

examinations and indicator measurements were performed by the assessment team 

physician. Due to the instability of electronic appliances of high altitude and in 

extreme temperatures, all medical and health records were handwritten. 

Descriptive analyses were conducted to assess morbidity patterns and health care 

needs of the survivors. The association between demographic variables and health 

outcomes was examined using Pearson's Chi-Square tests. Analyses were carried out 

using Microsoft Excel (Windows Microsoft Excel, Microsoft Corporation, Redmond, 

Washington, USA) and STATA 10.0(StataCorp LP, College Station, Texas, USA). 

Of note, as the definition of old age may be different according to societies and 

culture, in rural Pakistan, it would be impractical to define old age by adopting the 

United Nation's chronological definition of older people as 60 years or above because 

the official life expectancy in 2009 was reported to be 66 and 66.7 for male and 

female respectively (UNdata, 2011). Taking into consideration functional capacity 

and social expectations of people in rural Pakistan who tend to marry young (at 17) 

and become grandparents in their mid-forties, the definition of older age in the study 

setting was context specific and set to be 45 years or above. 

Question 2b, 3b & 4b: What were the differences in demographic and epidemiological 

disease profiles of residents in unofficial and official displaced camps in the Kashmir 

Pakistan Earthquake? What were the main health needs of disaster affected 

population in unofficial and official displaced camps? Did chronic medical conditions 
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constitute an important clinical burden post disasters in unofficial and official 

displaced camps? 

This research question was examined by conducting a cross-sectional, cluster 

sampling, face-to-face household-based survey. The study sample consisted of 

residents (n=2628) of all self-settled camps with less than 50 households in the study 

area. Camps were categorized to three groups according to number of households 

and cluster sampling was randomly performed from each cluster size and a total of 

three unofficial camps were invited to participate in this study. The household 

response rate post invitation was 98% and a total of 85 "unofficial camp" households 

were included in this study. For the final analysis, the "unofficial camp" sample 

included 49 households (392 residents) for the 31-49 household cluster, 28 

households (238 residents) for the 16-30 household cluster, and 8 households (66 

residents) for the 1-15 household cluster. To serve as a baseline comparison and to 

identify potential differences between official and small unofficial self-settled camps, 

a rural "official" registered IDP camp with 276 households (1932 residents) was also 

invited to participate in the study. Through snow-ball sampling, 82 households (30% 

of the official camp) were recruited and interviewed. 

Face-to-face structured interviews were conducted in February 2006 to collect 

information related to demographic characteristics, earthquake damage, self-reported 

health outcomes of study participants in physical, mental, and social health status, and 

expressed needs post disaster. Survey questionnaire was designed in English and 

translated by bilingual speakers (Urdu and English). Gender specific interviewers 

were used for obtaining information and all interviews were done by interpreters and 
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health care workers who spoke both languages. The questionnaires were piloted and 

reliability of the tool was tested. The reported information was crosschecked with 

local heath care workers to ensure the quality of translation. Since illiteracy rates 

were high in the region (80%), verbal consent with witness verification was obtained 

from all patients interviewed instead of written consent during the field assessment. 

Descriptive analyses and Pearson's Chi-Square test for statistical significance 

comparisons were conducted among different camps. Data entry, management, and 

analysis were conducted using Microsoft Excel (Windows Microsoft Excel, Microsoft 

Corporation, Redmond, Washington, USA), EPI INFO and STATA 10.0(StataCorp 

LP, College Station, Texas, USA). 

As discussed in the previous section (Chapter 4, last paragraph of Question 2a, 2b & 

2c) about the definition of old age in rural Pakistan, the definition of old age in the 

study is set to be 45 years or above. 

Question 2c, 3c & 4c: What were the differences in demography and epidemiology of 

patient profiles between remote mountainous stationary clinics and a mobile 

helicopter outreach clinic in the Neelam Valley, Kashmir, Pakistan Earthquake? 

What were the main health needs of disaster affected population in remote rural 

dwellings? Did chronic medical conditions constitute an important clinical burden 

post disasters in remote rural dwellings? 

A retrospective clinical record-based, medical service utilization comparative study was 

conducted to examine this question. The study population comprised of clinic attendees 

of two remote clinics in the Neelam Valley, Kashmir, Pakistan. As the two study sites 
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were set up and provided by the same relief organization during the acute phase (the 

first eight weeks after the earthquake) and were the only clinical treatment facilities 

available in the area during the initial four months post earthquake, it was assumed 

treatment provision standards were similar and expressed health needs in the area were 

captured by clinic attendance during the study period. Dataset 1 was collected from the 

mountainous border clinic at Sarli Sacha and Dataset 2 was collected from outreach 

clinical services serving three rurai areas (Zabbar, Konka and Telegra) around the 

Neelam Valley reachable only by helicopter post earthquake. Specifically, for the 

outreach clinic, five episodes of helicopter clinic sessions were made during the study 

period. 

In total, 3097 (site 1) and 145 (site 2) clinical records were available for analysis. 

After review, 5% (n=155, site 1) and 2% (n=3, site 2) were excluded due to illegible 

handwriting and missing information. For the final analysis, 2942 (95%) and 142 

diagnoses (98%) were included. The data did not show evidence of selection bias in 

the recording of diagnoses and any non-recording was assumed to be random. Patient 

data included patient case code, age, gender, distance of area of residence from clinics 

(by hours), and main diagnosis. These were retrieved from the clinical records and 

manually entered into a data input table. 

All basic calculations were performed on-site. Information collected was categorized 

into various variables for analysis. Four age categories: <5, 6-44, 45-64, >65 years 

were constructed. Patient gender was reported as a binary variable. Proximity to clinic 

was grouped into 4 groups: <30 minutes, 30 minutes to 1 hour, 1 hour to 4 hours and 

> 4 hours. Clinical diagnosis was divided in four main groups, namely trauma/injury 
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(earthquake related and non-earthquake related), infection (wound, respiratory, 

gastrointestinal related, skin), chronic conditions (diabetes mellitus, hypertension, 

heart related conditions, arthritis, pain), as well as non-specific medical complaints. 

Descriptive statistics and Pearson's chi-square test for statistic significance 

comparisons were conducted to examine and compare patient profile and disease 

patterns between the two remote clinics. Pakistan national data were also obtained 

from a public database to compare demographic characteristics and disease profile. 

Data entry, management, and analyses were conducted using Microsoft Excel 

(Windows Microsoft Excel, Microsoft Corporation, Redmond, Washington, USA), 

EPI Info and STATA 10.0(StataCorp LP, College Station, Texas, USA). 

As discussed in the previous section (Chapter 4, last paragraph of Question 2a, 2b & 

2c) about the definition of old age in rural Pakistan, the definition of old age in the 

study is set to be 45 years or above. 

Question 5: Why were the needs of disaster-affected-populations of older age and 

with chronic medical condition forgotten by health care providers? 

A cross-sectional, semi-structured stakeholder interview based study was conducted 

for this question. Health/medical relief agencies of three different organizational 

natures: international non-government organization (INGO), national organization 

and local/community group were invited and agreed to participate in the study. Except 

for the nature of the organization, the identity of the organization will remain 

anonymous to ensure confidentiality. The data collecting tool was a structured 

interview questionnaire, developed according to the “HelpAged International" 
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guidelines for best practices for older people in disasters and humanitarian crises. The 

questionnaire had three subsets of questions that aimed to assess i) organization 

operational background (five questions), ii) general awareness and planning of older 

people issues (five questions) and iii) information related to the provision of geriatric 

related clinical services (seven questions). 

Question 6: What are the emergency preparedness implications for doctors and 

medical workers regarding chronic disease management and older people? 

This research question was reviewed by a narrative, action based research study 

during the acute phase of the disaster (Day 3 to Day 24) at the medical relief triage 

center (SSHC) at Guanghan area, Sichuan Province after the Sichuan Earthquake in 

2008. 

Table 6.1 showing a summary of the setting, question, study design, sample 

population, data collection, data collection tool and remarks. 
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SECTION 111 

RESULTS, DISCUSSION, POLICY IMPLICATIONS and 

CONCLUSION 

'Knowing is not enough; we must apply. Willing is not enough; we must do. 

Johann Wolfgang von Goethe 

133 



Section III consists of four chapters (Chapters 7-10). Chapter 7 reports the findings of 

each study. Chapter 8 discusses how these findings answer the research questions. 

Chapter 9 highlights policy and future research implications of the findings. Chapter 

10 presents a conclusion of the entire thesis. The original published papers of all 

thesis related studies can be found in the Appendix. 
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Chapter 7 Results 

This chapter presents findings of the various studies described in Chapter 6. Results 

will be presented in six subsections namely i) the burden of chronic disease health 

needs during the acute disaster relief phase post natural disaster, ii) the difference in 

health needs between rural and urban disaster relief settings, iii) the difference in 

health needs between official and unofficial internal displaced camps, iv) the 

difference in health needs between stationary and mobile clinics, v) why were the 

needs of disaster affected populations of older age and with chronic medical 

conditions forgotten by the health service providers, and vi) the forgotten health needs 

in natural disasters in middle income countries post millennium. 

1) The burden of chronic disease health needs during the acute disaster relief 

phase post natural disaster 

Details of findings in this section can be found in the Appendix in the paper by Chan 
Ying Yang Emily and Kim J Jacqueline (2011) entitled "Chronic health needs 
immediately after natural disasters in middle income countries: The case of 2008 
China Sichuan Earthquake" published in the European Journal of Emergency 
Medicine, Vol. 18 No 2 pg 111-114. 

During the acute post disaster phase (Day 2 — Day 7) of the 2008 Sichuan earthquake, 

182 patients were evacuated to the study site in Guanghan, Sichuan province, China. 

Among these evacuees, 12% (21 patients) were discharged upon initial examination 

as no clinical medical needs were established and 16% (29 patients) were diverted to a 

tertiary hospital for life-saving surgery. The study analyses focused on the 132 (73%) 

patients who were retained for clinical reasons in the triage center. Of note, no death 

occurred at the site during the study period. 
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Table 7.1 shows the demographic characteristics of patients in the triage centre during 

the study period. The median age for patients after triage was 79 years old. In general, 

among evacuees, there were more females (55%) than males (45%). 82% of the 

evacuees originated from the earthquake affected zone. Among the migrant subgroup, 

73% was male. Overall, older women constituted the majority of the patients. 

Among the 132 patients (73% of the total of 182 evacuees) who required clinical 

management on site, 54% patients required trauma/surgical management and 46% 

patients had non-surgical related clinical needs. Trauma pattern analysis showed that 

12% had trauma injury in multiple sites and extremities (12%) were the most common 

site for injury. Survivors who required chronic non-communicable disease 

management represented 30% of the total clinical burden. 
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Table 7.2 shows a detailed breakdown of chronic non-communicable disease (NCD) 

health needs and emergency preparedness among the evacuees. 77% of admitted 

patients had at least one underlying NCD. 12% of patients were unaware of their 

underlying NCD condition prior to this clinical encounter. 20% of the NCD patients 

had more than one type of NCD. Hypertension (47%) and diabetes mellitus (23%) 

constituted the largest NCD disease burden. Of note, 54% of the identified NCD 

patients had clinical needs as a result of disease exacerbation or a lack of medication 

and required active clinical management. 

Patients with accompanying family members reported a positive outlook for the future 

when compared with those who were at the site alone. Patients with perceived social 

support were 2.01 (95% OR CI: 1.00-3.24) times more likely to report confidence in the 

future. 

Emergency preparedness, in terms of tetanus immunization, was low particularly 

among the older age group. A significant difference in tetanus immunization status 

was found when comparing the under 60 year old age group with those over 60. Over 

60% of evacuees on site were never immunized and 15% were not sure about their 

status. 
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2) The difference of health needs between rural and urban relief settings 

Details of findings in this section can be found in the Appendix in the paper by Chan 
Ying Yang Emily and Griffiths Sian Meryl (2009) entitled "Comparison of Health 
Needs of Older People Between affected rural and urban areas after the 2005 Kashmir 
Pakistan Earthquake." published in the Prehospital and Disaster Medicine, 
Vol.24 no.5,pp.365-37L 

The following sections present the findings of the study according to: i) health needs 

of older people, ii) health care utilization by older people, and iii) various access 

issues related to old age in the rural communities of middle income developing 

countries. 

I. Health care needs of older people 

2942 and 392 consultations from the rural mountainous clinic (Site 1) and the urban 

IDP medical services (Site 2) were reviewed respectively during the study period, 

January 21 to February 20 in 2006, four months post earthquake. Older people had 

taken up 14% (rural) and 26% (urban) of the clinical service utilization. In the rural 

clinic, there were more male rural clinic users than female (7:3) while for the urban 

clinic, there are more female users when compared with men (4:3). Figure 7.2 shows 

the comparison of the commonest medical diagnoses reported for older people 

between the urban and rural settings. Overall, disease patterns amongst the older 

population were similar in the two study settings. Backache/myalgia, URTI/ 

pneumonia, heart bum/gastritis and arthralgia were the most common medical 

conditions recorded among urban older people. Triangulation of these findings with 

Dr. N.A. Sherich of the Central Military Hospital in Muzaffarabad, the main referral 

hospital, confirmed that the most common medical conditions observed within the 
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urban hospital during the study period were respiratory infections and skin infections 

such as scabies. 
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For the second study, 125 questionnaires and examinations were completed on site 

(85 for the mountainous clinic and 40 in the IDP camps). Significant differences in 

self-perceived well-being were found between older people in the remote 

mountainous area and IDP camps. Whilst none of the respondents sustained any 

injuries due to the earthquake, twice as many older people (68%) in the remote 

mountain area reported worse health outcomes post-disaster than those in the IDP 

camps. Chi-square analysis indicated that remote mountain respondents had more 

complaints and increased severity of clinical symptoms, such as headache (40% 

versus 23%, P =0.04), psychosocial distress (72% versus 44%, P < 0.001) and 

sleeplessness (65% versus 45%, P < 0.001) when compared with affected individuals 

living in the IDP camps. 

For specific physical complaints, older people from mountainous areas in Study 1 had 

more dental hearing, eating and visual complaints than their IDP counterparts. The 

severity of dental problems also corresponded with reports of weight loss (75% versus 

50%, P < 0.001) and eating problems (87% versus 50%, P < 0.002) among older 

people. Tables 7.3 a-c shows the results of selected self-reported health status and 

well-being of older people. 
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Of note, clinical records reviewed in all study locations showed a systematic absence 

of documentation of common chronic diseases. Specifically, records showed that only 

acute medical complaints were managed in these clinics. There was little or no record 

of common cardiovascular conditions (e.g. hypertension, strokes, or diabetes mellitus) 

or nutritional status of the older age groups in either the mountain clinics or the IDP 

camps unless it was reported as a chief complaint or symptom of the consultation (e.g. 

hypertension). Chronic conditions such as diabetes mellitus and hypertension and 

basic anthropometric data such as body mass index (BMI) were not recorded. 

Findings of the self-reported health surveys illustrated that 25-38% of the respondents 

were aware of the existence of at least one unmanaged, underlying medical problem. 

The three-day on-site physical examination in the mountainous clinic further 

confirmed this finding by revealing that 38% of the examined patients (31 of 85 

patients) had at least one underlying chronic condition. Diabetes mellitus was the 

most common under-diagnosed or managed chronic condition found during on-site 

physical examination (22%, 19 out of 85 patients). 

Results also indicated increased disparities in access to care for chronic medical 

conditions among population groups post-earthquake. Before the disaster, only 35% (30) 

of older people living in mountains had received medical management for their 

underlying chronic medical problems, compared to 70% (28) of the older people living 

near the city IPD camps. Post-earthquake, among those who had chronic medical 

treatment prior to the disaster, 80% (68) of those living in the remote mountains 

reported losing access to chronic medical treatment when compared to 40%(16) of 

those who were living near the city IDP camp. Moreover, clinical records showed 
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discrepancies between diagnoses and drugs prescribed and an over-prescription of 

antibiotics across all age groups. 

II. Health care utilization of older people in different settings 

Table 7.4 demonstrates the utilization of health care services by older people. Fewer 

older people attended the remote mountainous clinic (Site 1) when compared with the 

IDP clinic. Given older people was the predominant age group in rural community, 

this suggested geographic access barriers may exist in remote areas. This is also 

supported by the internal survey of Merlin's airlifted medical mobile clinic in the 

remote areas of Neelum Valley (Zabbar, Konka and Telegra) which showed older 

people took up to 45% of the consultations in medical outreach services to the remote 

area (Chan et al., 2006). 
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Differences were found in gender utilization of health services by older people. Men 

were the predominant service users (70%) in the mountainous clinic (Study 1), 

Service utilization by older women was found to be inversely related to the travel 

distance to the clinic (i.e. the use of services was greater the shorter the distance from 

home). 

Hi) Access issues 

As service provision was free in both study settings, direct treatment cost was not an 

access barriers to health/medical services for the studied population. However, an 

important unintended service access barrier reported by both urban and rural 

respondents was gender discrimination to specific service. Clinical service access for 

older women in rural areas was found to be related to the gender of service providers. 

Clinic attendance records in the mountainous clinic showed that during days when 

clinical services were provided solely by male doctors, medical services utilization 

decreased by 30%. 

Meanwhile, men were found to have problem in accessing psychosocial support 

because most programs were targeted exclusively to women and children. A recurrent 

theme found amongst men during discussion in both clinics (rural and urban) was "a 

feeling of limited access to international relief service because they were only 

available for the 'vulnerable groups: women and infants." 
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Summary of findings 

Overall, significant differences were found in health needs and utilization patterns 

when comparing service users of rural and urban clinics four months after the 

Pakistan Kashmir earthquake. Older people with chronic medical needs were the 

predominant profile of the clinic service users. Various access barriers were identified 

which merit attention to ensure unmet health needs are addressed. 

3) The difference of health needs between official and unofficial internal 

displaced camps 

Details of findings in this section can be found in the Appendix in the paper by Chan 
Ying Yang Emily and Kim J Jacqueline (2010) entitled "Characteristics and health 
outcomes of internally displaced population in miofficial rural self-settled camps after 
the 2005 Kashmir, Pakistan earthquake." published in the European Journal of 
Emergency Medicine. Vol 17No 3 pg 136-141. 

Overall, the findings of this study indicate that the resident characteristics and post-

disaster profile varied with camp sizes. In general, resident profiles were more similar 

between residents of official self-settled camps and larger unofficial self-settled 

camps. Table 7.5 shows results for selected demographic and health related status 

among the various types of rural self-settled IDP camps. 
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Demographic characteristics 

The households in the smaller camps tended to be headed by females (% male as head 

of household, in order of smallest to largest self-settled camp: 45%, 55%, 70%), have 

larger family sizes (average family size, in order of smallest to largest self-settled 

camp: 9,8,7), have larger percentage of older people than the larger camps (60% vs. 

50% and 50%, respectively), and originate from local areas (in order of smallest to 

largest self-settled camp: 60%, 35%, 30%). Smaller camps were also more likely to 

be the first settlement for residents four months post-disaster (first settlement in order 

of smallest to largest self-settled camp: 80%, 48%, 40%). 

Earthquake related damage 

Smaller self-settled camps tended to have residents who sustained more severe 

property/possession loss (smallest self-settled camp 80%, vs. official camp 70%, 

p<0.01), reported more family deaths (aggregated small camps 47% vs. official camp 

40%, p<0.01), and received less assistance post-earthquake (aggregated small camps 

41% vs. official camp 70%, p<0.01). Of concern, these small self-settled IDP 

residents (aggregated small camps 76% vs. official camp 65%, p<0.01) also had less 

means to sustain livelihood and household income post-disasters. Table 7.6 shows 

earthquake-related damage as reported by study respondents in the IDP camps. 

154 



Ta
bl

e 
7.

6 
Ea

rt
hq

ua
ke

-r
el

at
ed

 d
am

ag
e 

am
on

g 
re

sp
on

de
nt

s 
in

 th
e 

st
ud

ie
d 

ID
P 

ca
m

ps
-

ID
P

l 
(n

=3
92

) 
ID

P 
2 

(n
=2

38
) 

ID
P 

3 

(n
=6

6)
 

C
om

bi
ne

d 
(C

) 

(n
=9

52
) 

O
ff

ic
ia

l (
O

) *
 

(n
-5

74
) 

Ix
O

 
2x

O
 

3x
O

 
C

xO
 

%
 (

95
%

C
I)

 
%

 (
95

%
C

I)
 

%
 (

95
%

C
I)

 
%

 (
95

%
C

I)
 

%
 (

95
%

C
I)

 
p-

va
lu

e{
C

hi
 s

qu
ar

e 
te

st
) 

%
 o

f 
ho

us
eh

ol
d 

re
po

rt
ed

 t
o 

ha
ve

 r
ec

ei
ve

d 
so

m
e 

fo
rm

 o
f 

as
si

st
an

ce
 p

os
t 

ea
rt

hq
ua

ke
 

60
%

 (
55

,6
5)

 
40

%
 (

34
,4

6)
 

20
%

 (
16

,2
4)

 
41

%
 (

38
,4

5)
 

70
%

 (
68

,7
2)

 
<0

.0
1 

<0
.0

1 
<0

.0
1 

<0
.0

1 

L
os

s 
of

 p
os

se
ss

io
ns

: 
ho

us
e 

(n
on

-r
ep

ai
ra

bl
e 

or
 i

n 
se

ri
ou

s 
do

ub
t 

ab
ou

t 
sa

fe
ty

) 
65

%
 (

60
,7

0)
 

75
%

 (
69

,8
1)

 
80

%
 (

76
,8

4)
 

73
%

 (
70

,7
5)

 
70

%
 (

68
,7

2)
 

0.
10

 
0.

15
 

<0
.0

1 
<0

.0
1 

C
an

no
t 

su
st

ai
n 

liv
el

ih
oo

d 
(lo

ss
 o

f 
fa

rm
la

nd
, 

liv
es

to
ck

s,
 p

ro
du

ct
s/

go
od

s)
 

60
%

 (
55

,6
5)

 
85

%
 (

80
,9

0)
 

90
%

 (
87

,9
3)

 
76

%
 (

74
,7

9)
 

65
%

 (
63

,6
7)

 
0.

11
 

<0
.0

1 
<0

.0
1 

<0
.0

1 

Fi
na

nc
ia

l: 
ho

us
eh

ol
d 

in
co

m
e 

of
 s

om
e 

so
rt

 a
ft

er
 

ea
rt

hq
ua

ke
 (

in
cl

ud
e 

fi
na

nc
ia

l 
as

si
st

an
ce

) 
35

%
 (

30
,4

0)
 

30
%

 (
24

,3
6)

 
10

%
 (

7,
13

) 
25

%
 (

23
,2

8)
 

35
%

 (
33

,3
7)

 
1.

00
 

0.
17

 
<0

.0
1 

<0
.0

1 

E
xp

er
ie

nc
e 

de
at

h 
of

 a
t 

le
as

t 
on

e 
fa

m
il

y 
m

em
be

r/
cl

os
e 

re
la

ti
ve

 
40

%
 (

35
,4

5)
 

40
%

 (
34

,4
6)

 
60

%
 (

55
,6

5)
 

47
%

 (
44

,5
0)

 
40

%
 (

38
,4

2)
 

1.
00

 
1.

00
 

<0
.0

1 
<0

.0
1 

Co
m

bi
ne

d 
is 

th
e s

um
 o

f I
D

P 
1,

 ID
P 

2’
 a

nd
 ID

P 3
. 

^8
2 o

ut
 o

f2
76

 (
30

%
 re

sp
on

se
 r

at
e)

 h
ou

se
ho

ld
s w

er
e 

in
cl

ud
ed

 in
 th

e 
ru

ra
l o

ffi
ci

al
 ID

P 
ca

m
p 

sa
m

pl
e.

 N
=

19
32

 *
 V

al
ue

s a
re

 ro
un

de
d 

o
ff

. 

15
5 



Health related Impact 

Table 7.7 shows self reported health-related issues among IDP camps. Residents of 

the largest self-settled camps were nearly twice as likely to report better well-being as 

those residing in the smallest camp (60% vs. 35%, p=0.01). Although the official 

camp reported a lower incidence of earthquake injury (30%), no statistical difference 

for earthquake related injury incidence rate was detected among different unofficial 

self-settled camps. When comparing self-rated health status before and after post 

disaster, more residents (50%) of the smallest self-settled camp residents reported 

their health were worse than before the earthquake compared with 35% in the largest 

unofficial self-settled camp. 

Self-reported infectious disease patterns were comparable among small self-settled 

camps. When compared with official camps, detailed differential analysis showed that 

residents in smaller unofficial self-settled camps reported to have experienced more 

gastrointestinal infections (smallest camp 65% vs. official camp 45%, P<0.01) and 

wound infections (smallest camp 45% vs. official camp 20%, P=0.07). Whilst the 

proportion of population with chronic conditions was similar across these studied 

camps, 85% of residents in the smallest unofficial camp had no available drugs to 

manage their chronic medical conditions as compared with their counterparts who 

resided in larger rural unofficial (40%) and official camps (25%). 

With regard to psychological health, there was a significant difference in self-reported 

psychological symptoms between rural official and unofficial camps. Although 

complaints of sleeplessness (50%) were similar among various camp types, more 

residents in rural unofficial small camps were found to be depressed (45% in smallest 

156 



camps vs. 30% in official camp, p<0.01), felt helpless (50% in smallest camps vs. 20% 

in official camp, p <0.01), anxious (45% in smallest camps vs. 35% in official camp 

35%, p <0.01) and experienced poor appetite (50% in smallest camps vs. 30% in 

official camp, p <0.01). Furthermore, residents in smaller camps reported more fear of 

another disaster (55% in smallest camps vs. 30% in official camp, p <0.01). 

For social health and well-being, whilst settlers in the largest unofficial rural camp 

were comparable to those in official camps in terms of establishing post disaster 

contact with family (for both: 65%), only 20% of settlers in the smallest camp were in 

contact with other family members. In addition, only 55% of the smallest rural camp 

residents reported to feel supported by network and community when compared with 

the larger unofficial rural (70%) and official camps (75%). 

Expressed needs were also examined and found to be different among respondents of 

the different camp types. For the smallest unofficial camp, medical, financial and 

access to information were regarded as most immediate needs (33% reported for each). 

Meanwhile, the second smallest unofficial camp reported household utensils (45%) 

and the largest rural unofficial camp cited psychological (55%) services and the 

official rural camp reported psychological (45%) as well as utensils (45%) to be the 

most important needs that may support their well-being in the study period. 
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Summary of findings 

Significant differences in settlers' demographic characteristics and health outcomes 

were found according to the size of unofficial IDP camps. Whilst larger unofficial 

self-settled camps appeared to have similar characteristics and health outcomes as 

official camps, the most vulnerable population groups who had the largest average 

family size, received the least assistance and resources to sustain livelihood and 

exhibited the worst self-reported physical, mental, and social health outcomes, and 

were usually found in the smaller unofficial camps. Of note, results also indicated that 

the population in the smaller camps experienced less access to information, medical 

services, and chronic disease medication for underlying medical problems. 

4) The difference of health needs between stationary and mobile clinics 

Details of findings in this section can be found in the Appendix in the paper entitled 
Chan Ying Yang Emily and Kim J Jacqueline. "Remote mobile health service utilization 
post 2005 Kashmir-Pakistan Earthquake" published in the European Journal of 
Emergency Medicine, Vol 17 No 3 pg 158-163. 

2942 and 142 consultation records fi-om the mountainous clinic (Site 1) and the remote 

area outreach medical services (Site 2) respectively, were reviewed and analyzed. Results 

are presented in the following sections according to: i) the comparison of demographic 

and disease profile of health service users in the two study sites, and ii) the comparison of 

acute and chronic disease patterns in these remote settings. 
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1. Comparison of demographic and disease profiles of health service users 

in the two remote clinic sites 

Table 7.8 shows the results by comparing user demographic characteristics and 

diagnoses of the stationary clinic versus the mobile clinic after the acute phase of 

2005 Kashmir earthquake in remote areas. Overall, significant differences were found 

between the two settings. The average age of stationary clinic users (38 years old) 

was slightly higher than those at the mobile clinic (35 years old). Whilst 44% of the 

stationary clinic users were from the extremes of age (<5 and >45 years old) as 

compared to 32% at the mobile clinic, the mobile clinic had twice as many patients 

who were older than 65 years old (stationary: 3% versus mobile: 6%, p=0.03). 56% of 

mobile clinic users were female compared to 30% in the stationary clinic (p<0.0001). 

Average travel distance was also found to be significantly longer for mobile clinic 

than stationary clinic (p < 0.01 in all categories), with 20% of mobile clinic users 

having to travel for more than 4 hours as compared with 10% in the stationary clinic 

group. 

Respiratory disease constituted 20-22% of the case load in both clinics and was found 

to be the largest single diagnosis group during the study period. Yet, beyond 

respiratory conditions, other disease patterns were different between the sites. Mobile 

clinic attendees tended to have more earthquake related trauma (mobile: 18% versus 

stationary 10%, p<0.01), wound infections (mobile: 15% versus stationary: 5%, 

p<0.01), and gastrointestinal diseases (mobile: 15% versus stationary: 5%, p<0.01). 
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Meanwhile, stationary clinics had almost tripled as many patients presenting with 

chronic conditions when compared with mobile clinics. Arthritis (stationary: 13% 

versus mobile: 3% p<0.01) and various forms of pain (including stomach, head and 

back) were found to be significantly different when comparing the two sites 

(stationary: 17% versus mobile 4%, p<0.01). In addition, more non-specific medical 

conditions presented at the stationary clinic as compared with mobile clinic 

(stationary: 8% versus mobile: 3%, p = 0.02). 
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Table 7.8 Chi-square comparison between user characteristics of stationary clinic versus 
mobile clinic post acute phase of 2005 Pakistan Kashmir earthquake in remote areas 

Demographic Information 

Stationary 
Clinic 

n=2942 

Mobile Clinic 
11=142 

Chi-square test National 
Statistics 

% f95%CI) % f95%CD D-value 

Age 
< 5 years old 
6 - 4 5 years old 
>45 years old* 
>65 years old* 

30% (28,32) 
56% (54,58) 
14% (13,15) 

3% (2,4) 

23% (21,24) 
23%(21,24) 
9% (8,10) 
6% (5,7) 

0.0850 
0.0745 
0.0913 
0.0256 

15%^ 
71% 
14%t 
3%t 

Mean age (range) 38 (0-83) 35 (0-63) N/A N/A 
Sex 

3:7,30% 
(28,32) Female ratio, % 

3:7,30% 
(28,32) 5:4, 56% (54,57) <0.0001 49%t 

Proximity to clinic (travel time 
from home) 

<30 minutes 25% (23,27) 15% (14,16) 0.0057 N/A 
>30 minutes to <1 hour 35% (33,37) 25% (23,27) 0.0181 N/A 
>1 hours to < 4 hours 30% (28,32) 40% (38,42) 0.0104 N/A 
>4 hrs 10% (9,11) 20% (19,21) 0.0002 N/A 

Main Diagnosis 
Trauma/Injury 
Trauma/Injury -
Earthquake related 
Trauma/Injury-Non-
disaster related 
Infection 
Wound 
Respiratory (including 
pneumonia, URTI) 
Gastrointestinal (Watery 
Diarrhea, bloody 
diarrhea) 
Skin/Scabies 
Chronic Conditions 
DM 
HT 
Heart Conditions 
Arthritis 
Pain(Back, stomach 
head) 
Non-specific medical 
condition 

15% 

10% (9,11) 

5% (4,6) 

35% 
5% (4,6) 

25% 

18% (21,24) 

7% (8,10) 

51% 
15% (14,16) 

22% (21,23) 20% (19,21) 

N/A 

0.0015 

0.2787 

N/A 
0.0000 

0.5222 

41.2% per 1000: 

N/A 
N/A 

5% (4,6) 15% (14,16) <0.0001 N/A 

3% (2,4) 1%(1,1) 0.1118 N/A 
42% 21% N/A 

2% (1,2) 3% (2,4) 0.5044 N/A 
8% (7,9) 9% (8,10) 0.6174 N/A 
2% (1,2) 2% (1,2) 0.9291 N/A 

13% (12,14) 3% (2,4) 0.0003 N/A 

17% (16,18) 4% (3,5) 0.0001 N/A 

8% (7,9) 3% (2,4) 0.0244 N/A 

tRural areas, Pakistan Demographic Survey 2003, Federal Bureau of Statistics, Government of Pakistan Rural unintentional 
injuries per year was reported to be 41 2 per 1000 with 95% CI of32 2-50 0 m the National Health Survey Pakistan 1990-94 
*Old age can be defined m many ways, particularly between different societies In rural Pakistan, it would be impractical to 
define old age by adopting the United Nation 's chronological definition of older people as 60 years or above because the official 
life expectancy in 2009 was reported to be 63 4 and 65 64 for male and female respectively[10]. Taking into consideration 
functional capacity, and social expectations of people m rural Pakistan who tend to marry young and become grandparents m 
their mid-forties’ the definition of older age in the study setting was context specific and set to be 45 years or above 
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2) Difference in acute versus chronic disease patterns in clinical settings 

As indicated in Table 7.8, chronic diseases constituted 42% of the case load in the 

stationary clinic which is almost double that of the mobile clinic (21%). Figure 7.2 

shows a comparison of the proportion of chronic and acute diseases per week within 

the study period. In general although more chronic conditions presented in stationary 

clinics than mobile clinics, descriptive results indicated diagnosis of acute conditions 

remained as the majority cause of clinical visits (approximately 75%) for both clinics 

during the post acute phase of the disaster. 
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CM 

O 
Stat onarymobile 

Jan 21-25 

stationarymobile 

Jan 26-30 

stationarymobile 

Jan 31-Feb 4 

stationarymobile 

Feb 5-9 

stationarymobile 

Feb 10-14 
stationarymobtle 

Feb 15-20 

acute 
uncertain 

chronic 

A total of 2942 and 142 consultation records were reviewed from the mountainous clinic (Site 1) 
outreach medical services (Site 2) respectively during the study period from January 21 to February 20 2006 *A cute 
conditions consisted of trauma/mjury (earthquake related and non-earthquake related) and infection (-wound, respiratory, 
gastrointestinal related’ skins), "Chrvmc conditions included diabetes mellitus, hypertension, heart related conditions, 
arthritis, pain) and unspecific medical complaints was grouped as uncertain group within the figure 
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Figure 7.2 Comparison of the proportion of acute* and chronic** diseases 
presenting at the two study sites in remote areas per week during the study 

period 



Summary of findings 

To summarize, significant differences in demographic and disease profile of users 

were found between mobile clinic and stationary clinic attendees post acute 

emergency in remote setting. Older age, female gender, population living further way 

from clinics, patients with earthquake related trauma, wound infection, and 

gastrointestinal conditions were found to be more significantly associated with mobile 

clinic users. Users of the stationary clinic tended to be younger, living closer to the 

clinic site and had disease profiles which were predominantly chronic in nature. 

5) Why were the needs of disaster-affected populations of older age and with 

chronic medical conditions forgotten by health care providers? 

Details of findings in this section can be found in the Appendix in the paper by Chan 
Ying Yang Emily (2009) entitled "Why are older people health needs forgotten post-
natural disaster relief in developing countries? A healthcare provider survey of 2005 
Kashmir, Pakistan earthquake." published in the American Journal of Disaster 
Medicine, VoL4 No.2, pp.107-112. 

A total of 15 participants took part in the study. Representatives were nominated from 

international organizations (five), national organizations (five) and local community 

responding groups (five). Interviews, each lasting approximately 15-30 minutes, were 

conducted in field offices of related organizations in February 2006. 

Due to the small sample size, only a descriptive analysis of the results was conducted. 

Findings were organized according to: a) the perception of older people's 

vulnerabilities, b) awareness towards older people's health needs, and c) capacity, 

human and material resources for the provision of geriatric related services. Table 

7.9a-c shows selected results of the provider survey. 
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a) Perception of older peoples' vulnerabilities 

Among the respondents, 73.3% (11/15) of responding agencies reported to have direct 

health/medical/mental health components in their relief programs. While 93% 

regarded older people as a vulnerable group and 9 of the 15 agencies claimed to 

provide service that were age indiscriminating, only 6.6% of responding providers had 

relevant planning/considerations in their implementing programs related to older 

peoples' needs. 

b) Awareness of older people issues 

Awareness of medical relief guidelines for older people was generally low and varied 

among local groups, national organizations and INGOs. Findings indicated local groups 

had the least awareness regarding guidelines available for geriatric service planning and 

technical capacity for program implementation. Although 40% international NGOs 

claimed to have heard of relevant guidelines, none of these international agencies had 

planned for geriatric specific services or had related policies in their programs. In 

comparison, only one national agency was aware of relevant guidelines for the care of 

older people during emergencies and this organization did consider geriatric needs in its 

earthquake relief programs. 

c) Capacity, human and material resources 

In terms of capacity, none of the agencies provided geriatric specific clinical services 

within their emergency programs. While none of the providers had medical staff 

trained in geriatric subspecialties or psychological care during the study period, 40% 
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of the responding agencies had trained staff to manage chronic medical needs and 

explained that their general clinical services and outreach services should have 

covered general medical needs for older people (Merlin, 2005). Paradoxically, 

despite the international relief experiences which INGOs tended to have, results 

revealed that the INGOs fared the worst among all provider subcategories regarding 

the provision of age and gender sensitive clinical programs. In addition, 80% of 

INGOs had the relevant drug supplies, but none of them provided geriatric specific 

services and mobility aids. On other hand, local (20%) and national (40%) 

counterparts provided mobility aids and 80% of the local groups reported having 

programs which were more gender sensitive when compared with INGO (40%). 

6) The forgotten health needs in natural disasters in middle income countries 

post miUennium. 

Details of the findings in this section can be found in the Appendix in the paper by 
Chan E YY (2008) entitled “The untold stories of Sichuan Earthquake, published in 
the Lancet, Vol. 372. No. 9636. 359-362. 

China, with its huge land mass and diverse terrains has suffered many natural disasters. 
According to the international database (CRED), the three most severe natural disasters in 
the 2(/'' century occurred in China and local records reveal a series of major earthquakes 
andfloods over the years, better detailed in the latter half of the twentieth century. 
Participated in disaster relief and assessment in the Asian Tsunami and Pakistan 
earthquake, I once again became involved as a clinician and a public health specialist in 
the Sichuan earthquake relief effort. The experience provided an opportunity to assess not 
only the short term needs but also the medical and public health challenges which will be 
faced by the Chinese population in the post-earthquake rehabilitation and reconstruction 
effort 

On 12th May, 2008, an 8.0 Richter scale earthquake hit the Chinese province of 

Sichuan. The major difference between the response to the Sichuan Earthquake and 

the 1976 Tangshan earthquake, the quake with the highest mortality in the 20 
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century (with limited literature reported due to the political context in that era) has 

been in China's progressive openness towards information and media access (Gupa et 

al. 2000). In addition the impact of its recent economic development has enhanced 

the capacity to respond effectively to major natural disasters. Within hours of the 

quake local Communicable Disease Centres (CDCs) had become involved in disaster 

relief and the national network, built up as a response to SARS, was used to bring in 

public health help from other regions. 

Immediate medical and public health needs are often emphasized on physical health 

outcomes. Yet, through participatory research observation, a number of disaster relief 

issues were identified. Specifically, the hesitancy of involving external agencies, 

suboptimal relief organization, inappropriate treatment facilities, forgotten health 

needs and supplies, health needs of disaster relief workers, concern of treatment cost 

and logistic arrangement, health care entitlement of migrant workers within the 

disaster areas, mental health needs are all important issues. Table 7.10 shows these 

key issues identified during participatory research during the first three weeks post 

2008 Sichuan earthquake. 
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e p

ro
to

co
ls 

fo
r 

cl
in

ic
al

 
m

an
ag

em
en

t, 
qu

al
ity

 o
f c

ar
e 

an
d 

le
ve

l o
f e

xp
er

tis
e 

in
ev

ita
bl

y 
em

er
ge

d,
 a

dd
in

g 
to

 th
e 

pr
es

su
re

s.“
 

17
3 



Su
bo

pt
im

al
 r

el
ie

f 
re

sp
on

se
 

"D
ur

in
g 

ou
r f

irs
t d

ay
 in

 th
e 

di
sa

ste
r z

on
e 

(D
ay

 4
 po

st-
ea

rth
qu

ak
e)

 w
e 

vi
sit

ed
 se

ve
ra

l r
el

ie
f m

ed
ic

al
 fa

ci
lit

ie
s, 

an
d 

ou
r 

ra
pi

d 
he

al
th

 a
nd

 m
ed

ic
al

 n
ee

d 
as

se
ss

m
en

t r
ev

ea
le

d  
no

 a
pp

ar
en

t l
ac

k 
of

 m
ed

ic
al

 su
pp

lie
s. 

H
ow

ev
er

 it
 a

pp
ea

re
d 

th
at

 th
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r p
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 re
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 c
on

di
tio

ns
.“

 

“ 
m

ism
at

ch
 o

f c
lin

ic
al

 sp
ec

ia
lti

es
 a

nd
 th

e g
en

er
al

 la
ck

 o
f s

ki
ll 

m
ix

 in
 th

e f
ie

ld
 r

el
ie

f t
ea

m
s. 

In
 so

m
e 

si
te

s, 
al

th
ou

gh
 

th
e p

at
ie

nt
 t

o 
do

ct
or

 ra
tio

 w
as

 1
:3

, 8
0%

 w
er

e 
or

th
op

ed
ic

 su
rg

eo
ns

 a
nd

 th
er

e 
we

re
 to

o f
ew

 a
ne

sth
es

io
lo

gi
sts

 to
 a

ss
ist

 
op

er
at

io
ns

 a
nd

 m
an

ag
e p

ai
n 

co
nt

ro
l. 

In
 m

an
y 

sit
es

 th
er

e w
er

e 
in

su
ffi

ci
en

t g
en

er
al

ist
ph

ys
ic

ia
ns

 t
o 

m
an

ag
e 

un
de

rly
in

g 
co

m
m

on
 c

hr
on

ic
 m

ed
ic

al
 c

on
di

tio
ns

^ l
an

d 
th

er
e 

we
re

 n
o 

m
en

ta
l h

ea
lth

 sp
ec

ia
lis

ts 
ar

ou
nd

 to
 d

ea
l w

ith
 p

os
t-d

isa
ste

r 
ps

yc
ho

lo
gi

ca
l 

ne
ed

s 
du

rin
g 

th
e 

1  
-w

ee
k.

 A
 p

at
ie

nt
 e

nt
er

in
g 

tra
um

a 
su

rg
er

y 
m

ig
ht

 h
av

e 
no

 pr
e-

op
er

at
iv

e 
as

se
ss

m
en

t a
nd

 
of

 po
or

 m
an

ag
em

en
t o

f u
nd

er
ly

in
g 

un
sta

bl
e 

ch
ro

ni
c 

m
ed

ic
al

 c
on

di
tio

ns
. T

he
 la

ck
 o

f m
ul

tid
isc

ip
lin

ar
y 

te
am

s o
r a

 m
or

e 
ho

lis
tic

 a
pp

ro
ac

h 
m

ea
nt

 th
at

 so
m

e 
su

rv
iv

or
s 

wh
o 

ha
d  

no
 im

m
ed

ia
te

 su
rg

ic
al

 n
ee

ds
 b

ut
 w

ho
 h

ad
 po

te
nt

ia
lly

 l
ife

-
th

re
at

en
in

g 
m

ed
ic

al
 c

on
di

tio
ns

 (
e.

g.
 u

ns
ta

bl
e 

ar
rth

ym
ia

s 
or

 h
yp

er
te

ns
io

n)
 w

er
e 

no
t a

lw
ay

s 
op

tim
al

ly
 m

an
ag

ed
 d

es
pi

te
 

th
e 

av
ai

la
bi

lit
y 

of
 d

ru
gs

 a
nd

 re
so

ur
ce

s.“
 

Su
bo

pt
im

al
 f

ac
ili

ti
es

 a
nd

 I
D

P 
ca

m
ps

 
"B

y t
ha

t e
ve

ni
ng

, w
e 

ar
riv

ed
 a

t o
ne

 o
f t

he
 6

 a
irl

ift
 tr

ia
ge

 si
te

s, 
G

ua
ng

ha
n 

Sa
n 

Sh
iu

 T
ria

ge
 R

ef
er

ra
l H

os
pi

ta
l (

SS
TT

RH
), 

wh
ic

h 
ha

d 
be

en
 re

ce
iv

in
g p

at
ie

nt
s 

ev
ac

ua
te

d 
by

 h
el

ic
op

te
r f

ro
m

 t
he

 a
re

as
 su

ffe
rin

g f
ro

m
 g

re
at

es
t d

ev
as

ta
tio

n:
 

W
en

ch
ua

n,
 C

hi
ng

 P
in

g,
 M

en
gz

hu
, B

ei
ch

ua
n 

an
d 

Sh
iF

an
g.

 T
he

 si
te

 w
as

 o
rig

in
al

ly
 a

 m
od

er
n 

m
at

er
na

l c
hi

ld
 h

ea
lth

 
ce

nt
re

 a
nd

 h
ad

 b
ee

n 
tu

rn
ed

 in
to

 a
 tr

ia
ge

 si
te

 o
n p

os
t 

qu
ak

e D
ay

 2
, ”

 

"O
ne

 m
on

th
 a

fte
r t

he
 e

ar
th

qu
ak

e 
D

r. 
Ch

ok
 W

an
 C

ha
n,

 th
e 

Pr
es

id
en

t o
f I

nt
er

na
tio

na
l P

ed
ia

tri
c A

ss
oc

ia
tio

n 
vi

sit
ed

 
m

ed
ic

al
 fa

ci
lit

ie
s 

sp
ec

ifi
ca

lly
 fo

r 
ch

ild
 su

rv
iv

or
s 

in
 th
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Medical related issues post emergency 

Reflecting on the experience several lessons emerge. The rapid and effective response 

by the government should be commended but preparedness was minimal, even though 

Sichuan is known to be at risk of earthquakes and suffered a major quake with human 

mortality in 1981(Jhiing et al. 2007). The patterns of morbidity revealed a large burden 

had fallen on older people whose chronic long term conditions required additional care 

over and above the disaster response. Their rehabilitation will pose particular challenges 

not least how their care will be paid for. 

In addition to patient subgroups such as old people, orphans (both young and old), 

people with chronic disease, mental health needs and staff training to manage chronic 

diseases are all important gaps identified. As the acute phase of disaster relief comes 

to an end, the challenge of long term policy and planning for rehabilitation services 

for populations with long-term disabilities becomes an additional need. Earthquakes 

are known to cause comparatively high mortality but low morbidity (Hu, 2006). 

Injury patterns reported (Alexander, 1996) in Sichuan appear to be similar to other 

earthquakes and survivors who are left with permanent disabilities may face 

challenges in physical recovery as well as having psychological needs. 

Concerns for older people run in parallel. Primary health care facilities with an 

understanding of geriatric services will be needed to bridge the service gaps and 

prevent complications which could arise from a lack of medical treatment for their 

often multiple chronic diseases. 
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Chapter 8 Discussion 

This chapter is organized in three main sections. Section I provides a general 

discussion of the result findings. Section 11 examines how these result findings may 

address the six research questions. Section III discusses the study limitations. 

Section I: General discussion of results findings 

Overall, study findings indicated that major gaps in health and medical services for 

people with chronic diseases and of older age were found for all the phases of disaster 

and across different types of post disaster settlements in middle income countries post 

millennium. In most of the presented studies, the studied service provision site was 

the only clinical service available in the area post disaster. Whilst treatment for acute 

conditions (eg. injury and infection) might be available, basic patient anthropometric 

data (such as body mass index, BMI & blood pressure, BP), diagnosis equipments and 

medication for chronic conditions such as diabetic mellitus and hypertension were not 

available. 

The study of acute relief health needs in the 2008 Sichuan earthquake showed that 

more than 70% of earthquake survivors had some form of management to their 

underlying chronic conditions during the emergency phase. In the post-acute 

emergency phase of the remote disaster affected area of Kashmir Pakistan, 42% case 

load in the stationary mountain relief clinic were related to chronic conditions. The 

implications of non-treatment for chronic disease might lead to disabilities as a result 

of avoidable complications (e.g. diabetic retinopathy, stroke) and would hamper the 
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quality of life for patients and potentially livelihood for some households. During the 

field research investigation in Kashmir Pakistan, on-site physical examination of 

patients in the mountain relief clinic found 38% of the clnical attendees have at least 

one type of underlying chronic condition. Whilst hypertension, the most common 

non-communicable chronic medical conditions in Pakistan (Pakistan federal bureau of 

statistics, 2005), constituted to be the most important chronic disease burden in the 

earthquake affected community, the thesis study also found diabetes mellitus (22%) to 

be the most likely under-diagnosed and sub-optimally managed condition among 

chronic diseases. As poor clinical management of diabetes mellitus predisposes 

patient to poor wound healing, unfavorable surgical outcomes and secondary 

infections which might only be treated through 2nd and 3rd line antibiotics, this 

potential adverse health outcome implications for ignoring diagnosis and treatment of 

diabetes mellitus in disaster medical response in these settings should be highlighted. 

Of note, in addition to the lack of awareness & sensitivity of disaster service providers, 

provision of chronic disease service to the disaster affected non-injured population 

who has underlying chronic disease might also be disrupted as a consequence of 

injury and death of medical personnel, destruction of drugs and health care structure 

during the disaster. 

Overall, the burden of chronic conditions in all Kashmir Pakistan studies was likely to 

be underestimated as there was a systematic absence of documentation of common 

chronic diseases in clinical records in most sites. Specifically, retrospective records 

showed that only acute medical complaints were managed in these clinics and there 

was little or no record of common cardiovascular conditions (e.g. hypertension, 
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strokes, or diabetes mellitus) or nutritional status of the older age groups in either the 

mountain clinics or the IDP camps clinics. The study of why chronic health needs and 

older age group were forgotten by medical providers found there was a general lack of 

sensitivity, technical capacity, resources and guidelines towards the management of 

chronic and older people health needs among relief and health workers in post disaster 

settings. The decision on whether chronic disease service should be offer during 

disaster relief was reported also to be complicated by the lack of know-how, program 

development guidelines and ethical dimension of the possibility of lack of continuity 

of treatment program in locations where pre-disaster medical treatment for chronic 

disease was limited or non-existent. 

The next section will discuss the study findings according to the research questions 

highlight in Chapter 5. 

Section II; How the study result findings may address the six research questions 

1, What types of patients were likely present to medical relief clinics during various 

stages of response to Asian earthquakes? 

Types of patients: Overall, although the findings of thesis related studies indicated that 

health needs varied by age, gender, disease types and post disaster clinical service 

delivery settings, older people and population with chronic diseases were most likely 

to present at the medical relief clinics. These findings in China and Pakistan echoed 

reports of patient profiles and disease patterns in high income countries such as US 

(Corinne et al., 2001) and Japan (Wisner, 1998). The most vulnerable population 
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subgroups were found in remote rural settings and the smallest rural unofficial self-

settled camps. 

Stages of disaster: With the exception of remote clinical settings served by helicopter 

where acute trauma care needs remained significant four months post earthquake, the 

thesis related studies all indicated that the demand of clinical service by people of 

older age and patients with chronic disease were the predominant health need found 

for all stages of post disaster medical responses. 

2. What were the characteristics and utilization differences of medical service users 

in different clinic care settings: urban versus rural clinics; official versus unofficial 

internal displaced camps; stationary versus mobile clinics? 

Urban versus rural Health profile, access to health care, service availability and 

prevalence of non-communicable disease were found to be different when comparing 

between urban and rural settings. In rural setting, older people had taken up 14% of 

services utilization and more men used the clincs than women (gender ratio: 7:3). For 

the urban IDP clinic, older people constituted to 26% of clinic attendees. Contrarily to 

the rural clinics, more women used the clinical service than men (gender ratio: 4:3). 

Official versus unofficial displaced camps Overall, significant differences in settler's 

demographic characteristics and health outcomes were found according to the size of 

various IDP camps four months post earthquake. Findings revealed vulnerability in 

terms of extreme of age, access to service, access barriers to assistance, information, 

medication, and various health outcomes are inversely related to the size of the internal 

displaced camp post natural disaster. The most vulnerable population subgroups were 

found in the smallest rural unofficial self-settled camps. Issues related to disparities in 
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overall health outcomes, access to assistance, lack of information, limited contact to 

family and friends, and lack of access to chronic disease medications were identified. 

Stationary versus mobile clinic Findings indicated a different disease profile in users 

of the mobile clinics when compared with stationary clinics during post acute 

emergency phase in natural disasters. 44% of stationary clinic users were at extreme 

of ages when compared with 32% of that at the mobile clinic. Whilst patients with 

respiratory diseases consisted of 20-22% of recorded diagnosis in the study clinics, 

more people with chronic conditions were presented in the stationary clinics than at 

the mobile clinic. Of note, descriptive results indicated that helicopter based mobile 

clinic, earthquake related trauma management remained as the majority cause of 

clinical visits (approximately 50-75%) four months post earthquake. 

3, What were the main health needs of disaster affected population in various types 

of settlements? 

The greatest gap in health services at all sites was the lack of non-communicable 

disease management. Due to various policy and logistic reasons, major relief groups 

have frequently focused their relief efforts on official camps (Lilly, 2006). Furthermore, 

disaster affected populations in the small unofficial relief camps are frequently not 

eligible for official assistance. These marginalized groups are often left to fend for their 

own relief resources and health assistance. The study has identified that residents in the 

smallest unofficial camps are four times as unlikely to obtain chronic medication to 

manage their underlying chronic medical illness four months post earthquake when 

compared with their counterparts living in official camps. 
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Given the demographic characteristics limited access to assistance, chronic medical 

conditions, the lack of information in smaller unofficial IDP camps, disaster response 

efforts which aim to target vulnerable populations should include service modalities 

(e.g. health information dissemination and outreach clinics) that may cater the health 

needs of population in these smaller unofficial self-settled camps. 

4. Did chronic medical conditions constitute an important clinical burden post 

earthquake? 

The findings of the health needs assessment during the acute relief phase of the Sichuan 

earthquake in May 2008 indicated that non-communicable diseases constituted 77% of 

immediate health needs post earthquake which is much higher than reported national 

non-communicable disease burden 48.6% in 2008 (Chinese MOH, 2008). Specifically, 

38% of survivors required clinical management of their pre-existing chronic medical 

conditions before further surgical interventions could be performed for their physical 

trauma. 

In Pakistan, where studies were done in a later stage of earthquake response, the 

greatest gap in health services at all sites was the lack of non-communicable disease 

management and gender issues associated with service availability. The IDP findings 

of the self-reported health surveys (Chan & Kim, 2009) illustrated that 25-38% of the 

respondents were aware of the existence of at least one unmanaged, underlying 

medical problem. The three-day on-site physical examination in the mountainous 

clinic further confirmed this finding by revealing that 38% of the examined patients 

(31 out of 85 patients) had at least one type of underlying chronic condition. 
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Furthermore, the most common under-diagnosed or managed chronic condition found 

during on-site physical examination was diabetes mellitus (22%). 

Overall, the NCD pattern found in the China study was comparable to the chronic 

disease patterns as reported in other post disaster related health care utilization studies 

(43-79%) in post 2005 Indian Ocean Tsunami (Guha-Sapir et al, 2007), El Salvador 

earthquake (Woersching & Synder, 2003; Woersching & Synder, 2004a; Woersching 

& Synder, 2004b), and other relief service delivery settings in Kashmir earthquake 

related studies (Miller & Arquilla, 2008). On the other hand, there appeared to be an 

under-reporting of chronic disease health needs in the Pakistan study series of this 

thesis. Possible explanations for such discrepancies may be due to the lack of 

awareness of clear protocols for documentation. 

5. Why were the needs of disaster-affected-populations of older age and with 

chronic medical conditions forgotten by health care providers? 

Important issues identified while studying why needs were forgotten by medical 

providers include the need to sensitize and to train relief and health workers about 

health and medical needs of people with chronic conditions and of older age groups 

post disaster. The development of operational guidelines towards geriatric and chronic 

disease patient groups, relevant need assessments protocol, clinical management 

guidelines of chronic disease in disaster settings, field based diagnosis equipments 

and staff training programs for chronic disease management post disaster in 

developing countries will be essential to address current gaps needs. In order to 

address effectively the medical and health vulnerability of people with chronic 

conditions and older age, it is important for governments, medical relief agencies and 
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local partners to include all the issue described above in their rel ief operation mandate, 

pol icy planning and evaluation. 

6. What are the emergency preparedness implications for doctors and medical relief 

workers regarding chronic disease management and older people? 

I n order to effectively address needs during the "emergency phase" o f natural 

disasters, preparedness and planning are essential. As il lustrated i n the f indings, there 

could be a wide range o f challenges for managing chronic disease patients i n 

developing countries. Patients might be unaware o f their cl inical condit ion, there 

might be issues w i t h care and medication, patient might have lost their medications 

during evacuation, or patients might lack preparedness by not stocking up medications 

for disasters/events. Specifically, i n China (Chan, 2008) the lack o f possession o f 

chronic disease medication and l imi ted coverage o f tetanus vaccinations indicate that 

emergency preparedness was l imi ted in the study population. O f note, there might 

also be patients that are not directly affected by the disaster but were indirect ly 

affected because o f the collapse o f the medical service provision infrastructure and the 

death o f medical staff. 

W i t h the aging populat ion and change i n epidemiological disease prof i le o f l ow and 

middle income countries, the burden o f chronic disease has become a major health 

need post disaster. To improve disaster preparedness, patients should be advised to 

stock up on necessary chronic disease medicat ion i n the event o f an emergency to 

avoid preventable cl inical complications. In addition, for effective response, al l ied 

medical workers (such as dietit ian and physiotherapist) should be included in disaster 
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response as they enhance the recovery potential o f patients (Guha-Sapir & Carballo 

2000). 

The IDP camp study (Chan & K im. , 2009) is the f i rst study to examine unof f ic ia l IDP 

camps, populat ion characteristics and health needs prof i le post natural disaster. 

Recent studies conducted in post confl ict settings (Wantanabe et al., 2007; Roberts et 

al., 2008 a & b; K i m et al., 2009) have highl ighted that populations in of f ic ia l IDP 

camps post-confl ict were susceptible to infectious diseases (Wantanabe et al., 2007; 

K i m et al., 2009). Physical and mental health status were also found to be associated 

w i t h deprivation o f basic goods and services, traumatic events, and fear and 

uncertainty amongst displaced and crisis affected populations (Roberts et al, 2008a; 

Robert et al, 2008b). Due to the different context between natural disasters and 

confl ict settings, more research should be conducted i n post natural disaster settings to 

enhance the understanding o f health needs in these unof f ic ia l vulnerable population 

subgroups. 

For organizations or agencies who desire to effectively address the medical and health 

needs in remote areas should consider provid ing mobi le cl inics service i n remote 

settings. As indicated w i t h the findings, mobi le c l in ical services wh ich operate during 

post acute emergency phase o f natural disaster i n remote areas should aim to be 

gender sensitive and staffed w i t h highly trained and experienced staff to provide 

trauma orthopedic and wound care. 

O f note, whi ls t mobile services might be an effective init iat ive to improve emergency 

medical and health service access to disaster affected population, i t is important to 

highl ight the l imitations related to the use o f mobi le health units i n emergency 
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operations (Du Mort ier & Cominx, 2007). Similar to using mobile clinics in confl ict 

zones, mobi le services post natural disaster i n remote areas are generally expensive to 

run and require extensive logistic operation support such as helicopter, medication 

and equipment supply chains. In addition, in order to be effective, mobi le clinics 

should be able to send patients to a referral faci l i ty and to carry out medical 

evacuations i f necessary. Thus mobi le cl in ical service providers should be specifically 

trained and experienced health and cl inical staff as they are gate-keepers to expensive 

patient transfer procedures and specialized services. I n addition, before such services 

were commissioned, i t wou ld be important to pre-assess the disease pattern i n the 

served areas and priori t ize services. 

The f indings coincided w i th a previous study o f Hurricane Katr ina i n N e w Orleans, 

U S A (K ro l et al., 2007). Commonly encountered diseases reported by operating 

mobi le medical units i n underserved populations o f the affected areas during the post 

rescue phase o f Hurricane Katr ina included respiratory illnesses, skin conditions, and 

minor injuries. A h igh proport ion o f visits were recorded for vaccine administration 

and chronic medical problems including hypertension, diabetes, and asthma. The 

thesis study on mobi le service users post earthquake in remote Pakistan (Chan & K i m , 

2009) suggested that i n addit ion to acute and chronic medical needs, trauma 

orthopedic and wound care remain as important health needs in areas served by 

mobi le cl inics wh i ch presumably were more remote and secluded. I n addit ion to 

trauma care, the user demographic pattern f indings also impl ied that i f mobi le cl inical 

services were to be offered i n remote areas, gender sensitive services should be 

organized i n tradit ional and conservative rural areas where older females might be the 

predominant population. 
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Study results also indicated a lack o f gender concern for organizing health services 

post disaster wh ich rendered access barriers for older tradit ional women f rom 

receiving medical services and older men f rom access to psychological services. 

Future post earthquake medical rel ief operations should evaluate health needs w i t h 

addit ional gender-based service need and provis ion analysis and should consider 

del ivery o f gender sensitive medical assistance i n remote, conservative communities. 

Whi ls t most rel ief healthcare settings had the necessary drug procurement for basic 

treatment o f common chronic medical problems (e.g. diabetes mell i tus or 

hypertension), the lack o f awareness o f underly ing medical problems and the absence 

o f technical expertise had contributed to a general reluctance to manage non-acute 

conditions post disaster i n developing county settings (Chan, 2009). 

Lack o f management o f chronic conditions may affect wound healing, hemo-dynamic 

suitabi l i ty for surgery and long term complications. A cl inical service ut i l izat ion 

study in Banda A C E H in Indonesia showed that chronic disease medical needs (Guha-

Sapir et al., 2007) made up o f 43.5% o f al l medical service needs one month post 

disaster. 

Section III: Study Limitations 

There were a number o f study l imitations. There w i l l be discussed according to 

disaster contextual issues, access to the study population, selection bias, informat ion 

bias, recall bias and other study design related issues. 

Disaster contextual issues 
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The main l imitations for this study series, as for al l other natural disaster health 

related studies i n developing countries, are the extremely unstable environmental 

context, mob i l i t y o f populat ion and f lu id i ty o f health rel ief services post disaster. 

These disaster contextual circumstances have often rendered data collection w i t h 

standard research methodologies challenging. For instance, i n Pakistan, the f ie ld 

studies were affected by d i f f icu l t h igh mountain terrain, weather uncertainty, constant 

landslides and the unstable pol i t ical climate w i th major demonstrations protesting 

against the Danish cartoon incident that was taking place across the M u s l i m wor ld 

during the study period. There were several occasions when the assessment team 

encountered the potential security risks o f inci t ing sentiments w i t h the sight o f 

foreigners inside a motor vehicle. I n China, during the acute phase, there were safety 

concerns w i t h the frequent aftershocks and the r isk o f secondary disasters such as 

landslides and floods. 

Selection bias and access to the study population 

Access to the study population was subject to d i f f icu l t terrain, weather uncertainty and 

constant environmental risks such as landslides. A l l the thesis related studies only 

captured survivor data and did not include fatalities or information related to v ict ims' 

causes o f death. To understand survivor characteristics, these studies also suffer f rom 

selection bias as the true incidence rates could not be obtained for this study as local 

surveillance systems were unable to capture the high-level o f populat ion movement 

immediately after the earthquake. 
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I n China, the study was done at a triage helicopter based clinic. Whi ls t patients were 

f l own i n directly f rom the disaster zone immediately after rescue, the selection criteria 

o f patients evacuated by the army f rom ground zero might affected the types o f 

patients arrived at the study site. 

I n Pakistan, w i t h the t ime constraints, vast geographic distance and cultural concerns 

o f venturing into home settings in remote mountains communities, only cl inic 

attendance and on-site survey was used as a proxy for expressed health needs in 

various settings. Yet, these study designs suffers f rom selection bias and captures no 

informat ion for understanding the experiences o f the most vulnerable post acute phase 

o f disaster - those who cannot attend cl inic due to immobi l i ty , o ld age and distance 

despite health needs (Davis, 1996). I n addition, whi ls t local counterparts attempted to 

in fo rm potential attendees about cl inic dates and location, the helicopter service was 

irregular and l imi ted by weather conditions. I t is uncertain how information 

dissemination o f the t iming o f mobi le cl inic availabi l i ty and site selection for mobi le 

cl inic might affect access. Furthermore, i n the remote cl inic study, even though user 

comparisons were made during the same study period and these cl inical services had 

no service provis ion competitors, the stationary cl inical service was made available 

f ive weeks post earthquake and the helicopter mobi le uni t was only available after 

eight weeks because o f concerns over access and wel l-being o f patients i n the 

secluded area. I t was unclear how this may affect attendance and user characteristics. 

Information bias 
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Informat ion bias might stem f rom cl inical diagnostic inaccuracy that may be due to 

l imi ted cl inical expertise, lack o f relevant diagnostic equipments (e.g. b lood glucose 

monitor ing), potential equipment instabil i ty (subzero temperatures) and unawareness 

o f the importance o f good audit data col lecting and record keeping o f medical 

information. 

As there are neither published reports nor expl ici t triage criteria for the acute rescue 

phase operations, inconsistencies may have affected the health and disease prof i le o f 

disaster survivors. However, the study attempted to provide the best available 

evidence to describe patterns o f disease and health needs immediately post disaster. 

O f note, the template-based study design offered an unobtrusive opportunity to obtain 

relevant information. No t only d id this provide data for further research analysis, i t 

assisted rel ief operations i n providing evidence o f real t ime program planning support. 

For instance, the or iginal operation mandate d id not include chronic disease 

management in the rel ief site. Nevertheless, w i t h the available data, the evidence 

helped to re-priorit ize needs, make medical assessments, and distribute related 

treatments. 

Recall bias 

For the study conducted during the later stages o f disaster i.e. four months post 

Pakistan earthquake, respondents may suffer f rom potential recall bias especially 

when enquiries were related to acute post-disaster experiences. 

Issues with cross-sectional study design 
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I t is also uncertain how a cross-sectional study may capture the rapid dynamic nature 

o f populat ion movement and service provis ion post disaster. On the other hand, there 

were l imi ted opportunities to fo l low up the internal displaced populat ion i n both 

earthquakes as disaster affected population are extremely mobi le i n Pakistan and the 

non-standardized patient re-deployment policies i n China had rendered fo l l ow up 

impossible. 

Generalizability 

There are also a number o f issues w i th the generalizabil ity due to small sample sizes 

and lack o f baseline comparison. Similar challenges were reported in other post-

disaster epidemiological studies o f internal displaced populat ion during the 

emergency phase in China (Sapir & Panaccione, 2007), South East As ian Tsunami 

(Guha-Sapir et al., 2007) and Pakistan Kashmir earthquakes (Chan Sc Gainey, 2006). 

Other research issues 

There is a general lack o f comparable research i n related settings and contexts. For 

example, there are no research studies for related emergency cl inical service, small 

unof f ic ia l IDP settings post natural disasters (L i l l y , 2006) and most existing studies 

are in A f r i ca that focus on of f ic ia l IDP camps (CDC, 2005; Mer l in , 2005; Lee et a l , 

2005; Watanabe et al., 2007) or i n post-confl ict settings (Leus, 2001; I D M C , 2007; 

Roberts et a l , 2008 & 2009; I D M C , 2009; K i m et al., 2009). Further studies are 

needed to obtain greater understanding o f small unof f ic ia l IDP camp experiences as to 

better formulate potential interventions that address their heath needs and 

vulnerabil i t ies post crisis. 

192 



Chapter 9 Medical relief response policy and future research 

implications 

Chapter 9 presents the implications o f thesis study f indings on medical and public 

health rel ief response and pol icy i n natural disasters. The burden o f chronic diseases 

and natural disasters i n middle income developing countries, impact o f demographic 

and epidemiological transit ion in medical disaster relief, gaps in current disaster rel ief 

response, challenges for pol icy makers, suggested ways forward and a proposed 

health delivery model for chronic disease post natural disaster i n developing countries 

w i l l be examined. Future research directions in disaster public health and medicine 

w i l l also be discussed. 

Burden of chronic diseases and natural disasters in middle income developing 

countries 

Global aging o f the populat ion is occurring in this century ( W H O , 2005; Beaglehole, 

2008). Researchers suggested 80% o f US older adults have at least one chronic 

condit ion and many also have some level o f disabil i ty (A ld r i ch & Benson., 2008). As 

il lustrated by the thesis studies, for the 21st Century, w i t h the global population aging 

and the increasing burden o f non-communicable, chronic diseases, there is a need to 

rethink how to provide post natural disaster medical and health care needs (Ford et al., 

2005; Chan, 2008; Chan & Gri f f i ths, 2009; Chan & K i m , 2010a & b). Specif ically, as 

pointed out by Wel ls (2005), post emergency needs o f older people i n disasters and 

crises are overwhelming because as a subgroup, they have higher l ike l ihood o f socio-

economic vulnerabi l i ty and suffering f rom underlying chronic medical conditions. 
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Table 9.1 highlights the burden o f chronic disease i n selected countries that are 

frequently affected by natural disasters. For the first decade post mi l lennium, four out 

o f five o f the wor ld 's most populous countries (China, India, Indonesia and Pakistan) 

are disaster prone, middle income developing countries i n Asia. These countries have 

entered into demographic and epidemiologic transit ion and their health needs have 

changed according. N o t only are they experiencing populat ion aging, health care 

systems o f these countries are often faced w i t h the need to manage and cater for 

populations that are facing a double-disease burden for both infectious diseases and 

chronic illnesses. 
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Impact of demographic and epidemiological transition in medical disaster relief 

Despite the changes i n underlying health and medical needs i n these communities, 

international post disaster medical humanitarian aid practices and policies are bui l t 

upon assumptions that are based on confl ict settings a couple decades ago (Chan & 

Sondorp, 2007; Spiegel et al., 2010b). For post natural disaster relief, the provis ion o f 

emergency and disaster health care has tradit ionally been emphasized on the treatment 

o f acute and communicable cl inical conditions. I n recent years, whi lst psychosocial 

and mental health services have received more attention post disaster, the burden o f 

aging populations and increases i n both chronic communicable and non-

communicable diseases are often forgotten (Chan & Sondorp., 2007). 

There are many ways which disasters might affect populations w i th chronic 

conditions. The absence or disruption o f treatment for chronic diseases l ike h igh blood 

pressure, diabetes mell i tus, mental illness and H I V / A I D S post natural disaster is not 

only l ife-threatening for vulnerable groups, but may also give rise to complications 

(e.g. diabetes retinopathy, stroke) resulting in a reduction i n quality o f l i fe and 

potential ly impaired l ivel ihoods, due to the costs o f complicated treatments and 

avoidable deaths. Table 9.2 provides some key mechanisms to how populat ion w i t h 

chronic conditions might be affected during disasters. 
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Table 9.2 Some key mechanisms and possible outcomes of how disaster may 
affect populations with chronic disease. 

Mechanisms Possible Outcomes 

Communicable Conditions 

Discontinuation of drug intake (e.g. TB) 

AIDS (Population need may have existed before 
or the occurrence of the natural disaster, but the 
needs have not been met, (Spiegel, 2004)) 

Failure of treatment compliance. 
Increase risk of multidrug-resistance TB strains 
to the community 

Increase incidence and vulnerability of 
transmission 

Pre-existing structure/availability of resources and Prioritization of other medical conditions for 
capacity treatment 

Invitation of the local authorities Political pressure from the authorities not to 
tackle the issue 

Non-communicable conditions 

Direct impact through disaster induced-stress. 
Cardiovascular disease. (Kario et al , 2003) 

Increase incidence and prevalence of stress-
induced manifestation and complications of 
chronic conditions. 

Interruption of health services Higher risk of disease complications 

Inappropriate diet and lifestyle post disaster; 
Health of patients who have underlying chronic 
conditions often are sensitive to changes in 
lifestyle and diet (Kirizuka et al , 1997) 

Complication from diabetes and other chronic 
conditions: Unable to conduct operations 

Increase risk of manifestation and complications 
of chronic medical conditions. 

Affected disease prognosis and survival 

Lack of information on patient's medical history, 
loss of medical record Unaware of potential complications and problems. 

Issues with resources allocation (drug and 
treatment planning) 

Unstable NCD status increases the risk of medical Affected disease prognosis and survival 
treatment on injuries 

Local willingness to accept technical transfer (of Lack of competency and platform of knowledge 
knowledge and know-how) transfer 
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Gaps in current disaster relief response 

Typical natural disaster emergency health responses wou ld include emergency 

treatment for injuries, basic care for communicable diseases such as diarrhea and 

respiratory infections, surveillance and emergency preparedness for disease outbreaks, 

nutr i t ional support, water and sanitation (Landesman, 2001; SPHERE, 2004). The 

management o f non-communicable chronic disease has been forgotten or usually left 

out (Chan & Sondorp 2007). As o f 2010, w i th the exception o f the SPHERE standard 

(SPHERE, 2004), there are virtually no international guidelines for the management o f 

chronic medical conditions after natural disasters (Wells, 2005; H A I , 2005). 

The SPHERE project was an init iat ive started by a group o f humanitarian NGOs and 

the Red Cross and Red Crescent Movement fo l lowing the humanitarian crisis in 

Rwanda in 1994 (SPHERE, 2004). I t serves as the m in imum standard for rel ief 

actions o f humanitarian agencies. Whi ls t the 2004 version o f the guideline includes a 

section on non-communicable diseases under health services, only one page was 

dedicated on the management o f chronic diseases and recommended that only l i fe-

saving therapy should be given post disaster for patients w i t h chronic conditions (The 

SPHERE Project, 2004). There is no discussion in terms o f priority for clinical 

management, monitoring indicators or guidelines on chronic disease treatments to be 

adopted in emergency settings. 

As indicated by the thesis study results, the key gap at the f ield response level seems to be 

the lack o f operational mandate, lack o f resource, l imited awareness and technical know-

how among relief agencies and health workers on the management o f chronic diseases 
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during emergency rel ief operations. I n general, although most frontl ine practitioners 

agree that l i fe-saving treatment should be given, i t is unclear whether regular 

treatment should be offered in locations where pre-disaster medical treatment for 

chronic disease is l imi ted or non-existent. 

Challenges for policy makers: To act or not to act 

Whi ls t there are many issues that complicate the decision on whether chronic disease 

service should be offered during disaster relief. In the decades to come, non-

communicable chronic medical conditions w i l l become too significant a burden to 

ignore during emergency medical f ie ld operations. A l though it is important that 

emergency medical missions do not substitute for local systems and issues o f 

sustainability o f treatment should be carefully assessed, refusing to manage chronic 

medical conditions during emergency operations may result i n the very mortal i ty and 

morbidi ty wh ich the re l ie f operation intends to minimize. 

For example, in acute trauma care, even when surgeons and appropriate equipment and 

drug supplies were available, many older patients w i th orthopedic trauma were not 

surgically treated because o f their poor underlying clinical condition (for instance 

unstable glucose control for diabetes) which might affect potential surgical outcomes and 

survival In addition, after the init ial acute phase, patient profiles change as there are 

increasing number o f patients seeking care for non-disaster related health needs, such as 

unstable hypertension and minor stroke as a result o f a lack o f medication. After the 

Sichuan earthquake in May 2008, frontline medical teams found that up to 38% o f 

survivors needed clinical management o f their pre-existing chronic medical conditions 
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before further surgical interventions could be performed for their physical trauma. In 

addition, more than 70% o f the earthquake survivors had management needs for their 

underlying chronic conditions during the emergency phase. 

Meanwhi le, there are a number o f questions that need to be considered by responders 

when deciding i f they were to provide medical services for chronic diseases in 

developing countries during medical rel ief after natural disasters. Table 9.3 outlines 

some o f these decision making issues. 
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Table 9.3 Issues to consider when providing non-communicable disease services 

To act Not to act 

Affected population 

Population need Local population resistance due to different cultural 
understanding of the problem 

Demand from recipient population Competition (local physicians' financial incentive 
is being threatened) 

Pre-existing structure/availability of resources and Prioritization of other medical conditions for 
capacity treatment 

Invitation of the local authorities Political pressure from the authorities not to tackle 

the issue 

Capacity of relief agencies versus local capacity 

Resources (medication, human resources, Competing medical priorities 
equipment) 
Operational mandate Lack of operational mandate for health-related 

issues 

Humanitarian imperative (emergency/lifesaving for Lack of technical capacity/competency 

patients) 

Technical challenges 

Technical capacity Lack of training and accreditation of qualification 

Treatment standard/best practices guidelines Lack of field relevant 
guidelines/standards/protocols 

Sustainability/contmuity because of available local Unwillingness or lack of cooperation from 
partnership stakeholders 

Willingness to accept technical transfer (ofConcern for management continuity and 
knowledge and know-how) sustainability 

Abstract from Chan, E. Y.Y., & Sondorp, E. (2008). Including chronic disease care in emergency responses. Practice and Policy 
Notes. Humanitarian Exchange Magazine, Issue 41 December 2008 pg 45-48. Humanitarian Practice Network. 
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In order to effectively address the vulnerabi l i ty o f older people and the health needs o f 

populat ion w i t h chronic diseases, i t is important for governments, medical rel ief 

agencies and local partners to include and address these issues during their rel ief 

operation and pol icy planning. Important issues identi f ied when studying why older 

people and chronic medical needs were forgotten by medical providers included the 

need to sensitize rel ief and health workers about older peoples' health needs post 

disaster, the provision and accreditation o f f ie ld relevant technical training, the 

development o f f ie ld based cl inical guidelines for chronic disease and geriatric disease 

management post disaster i n developing countries, and the advocacy o f bui ld ing i n 

geriatric as we l l as chronic disease specific components i n natural disaster medical 

rel ief programs. 

For large populat ion based, developing, middle income countries i n Asia, even w i t h 

the l imi tat ion o f underly ing informat ion or data, i t w i l l be important for emergency 

health and medical responders to review the demographic and epidemiological 

profiles o f disaster affected populations before deployment, program planning and 

program implementation. 

I n areas where pre-disaster health services for chronic conditions do not exist, the 

major debate regarding chronic disease management i n developing countries post 

disasters is whether medical care should be provided for disaster affected chronically 

i l l people. Figure 9.1 proposes a conceptual model to examine whether or not to 

include management o f chronic diseases after natural disasters. 
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Figure 9.1 A proposed conceptual model to guide decision-making on whether or 

not to provide chronic medical services post-disaster in developing countries 

Chan, E.YX, & Sondorp, R (2008). Including chronic disease care in emergency responses. Humanitarian Exchange Magazine. 
Issue 41 December 2008 Humanitarian Practice Network, URL: htp://www, odihpn. org/report asp?id'^29 76 
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Health delivery model for chronic disease post natural disaster in developing 

countries 

As the health needs o f a population w i th chronic disease vary w i th clinical presentation, i t 

would be impractical to recommend a homogenous, single solution to address chronic 

disease health needs after natural disaster. Fundamentally, i t is important for responders to 

understand the pre-existing circumstances in the disaster-affected areas before making 

decisions. Population beliefs and receptivity, pre-disaster service availability, local 

technical capacity, resource availability i n terms o f finances and materials, commitment 

and duration o f involvement o f the intervening agency and possible partnerships should 

all be considered. During the assessment, t iming o f the intervention (in terms o f the stage 

o f the disaster), its goals, where the operations are set up, availability o f a referral system 

and technical capacity o f rel ief agencies have to be examined. 

Al though health and medical treatments are often perceived as the only cost-effective 

medical care intervention i n disaster relief, according to the pathway o f care model 

(Chapter 2), there is a range o f possible health related interventions to be carried out i n 

disaster-affected settings. F igure 9.2 is a schematic i l lustration o f the pathway o f care, 

which incorporates the idea o f the principles o f prevention, namely primary prevention, 

secondary prevention and tertiary care. I t illustrates the application o f the concept o f 

"pathway o f care" for health care management in disaster response. This framework 

delineates how the various disaster rel ief programs might be developed according to the 

seven areas in the pathway o f care: prevention, promotion, protection, diagnosis, 

treatment, rehabilitation and palliative care. It highlights the often missed opportunities 

for offering interventions to disaster affected population. 
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Figure 9.2 Application of the concept of "pathway of care" for the management 

health care in disaster response 

Provision of medical service 

P a t h w a y of Care ” Concept: 

] \ Diagr ] | T r e a t f r i e ^ 

c l i n i c a l 

Health protection: Provision of more nutritious food aid; Food items suitable for patients on specific 
diet (e.g. diet for diabetic patients, low-salt diet); Medical kit (pre-disaster) for patients with chronic 
illness; Issuing medical card with simple NCD record for patients in emergency 

Health prevention: Vaccination (for extremes of age); Communicable disease prevention (bed nets in 
malaria prone area); maintain water and sanitation. 

Health Promotion: Health education programs: increasing awareness on NCDs and their prevention 
Education on the transmission of chronic communicable diseases: TB, HIV 

Diagnosis: Simple screening for hypertension and cholesterol level, blood glucose level 

Treatment: Medications for chronic diseases, stabilization of patient's condition 

Rehabilitation: In large-scale disasters, immediate health needs often strain the provision of healthcare 
in the already limited health facilities. Focus is usually placed on getting more clinicians to facilitate 
operations, especially in earthquakes. Many of the patients who have just received treatment or finished 
operation are forced to leave the health facility, and end up having nowhere to reside and recover. 
Rehabilitation center is a major need to follow the cases treated in disasters. 

Palliative Care: If possible, people should have a place to finish their last stage of life. Having a place 
to stay and be cared for is not only important for the patient's family, but also crucial out of respect for 
humanity. Palliative care is often not addressed in the health needs in disasters, which should have been 
a major burden in disaster. 

Figure 9.2 Readaptedfrom Hill & Griffiths, (2007) Public Health and Primary Care. 
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I f health rel ief programs and activities are bui l t w i t h in a pr imary health service 

framework provided during disaster relief, they could be l ow cost and have a 

profound effect on reducing the impact on long term health o f the affected population. 

O f note, even for populations w i th no pre-existing or regular access to services for 

chronic non-communicable disease, l o w cost, pr imary prevention programs that target 

behavior modif icat ion such as dietary advice and exercise wou ld be applicable for the 

benefit o f the health o f general populat ion in the long run. Table 9.4 showed some 

potential l ow cost activities and programs that might prevent as we l l as support 

chronic medical needs o f populat ion in developing countries. 
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Table 9.4 Some potential low cost activities and programs that might prevent as 

well as support chronic medical needs of population in developing countries 

Primary Prevention 

Educate the affected population about chronic disease prevention and awareness (e.g. dietary /habit, 
exercise, smoking cessation, alcohol use, injury prevention) 

Secondary Prevention 

Identify and assess health risk (cardiovascular risk) during opportunistic consultation 

Opportunistic screening of chronic medical condition (hypertension, DM) 

Establish patient management plans for chronic medical problems based on local resource availability 

Support establishment of chronic medical service through training and coordination 

Tertiary Prevention 

Educate health care workers to prevent and detect chronic disease complications through training and 
coordination. 

Act as a liaison to support the development of multidisciplinary service among different sectors in to 
promote communication and partnership. 

Establish disease target monitoring according to local service availability 

Support development of disease surveillance programs in local setting 

Adaptedfrom Chan, E. Y., & Sondorp, E. (2007). Medical interventions following natural disasters: missing out on chronic 
medical needs. Asia Pacific Journal of Public Health, 19 Spec No: 45-51. 
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Suggested ways forward 

Whi ls t the successful avoidance o f epidemics o f infectious disease and abi l i ty to 

provision o f basics for publ ic health such as clean water and food were commendable 

in many recent post earthquake health responses (CRED, 2010), the lack o f 

emergency preparedness and training for medical staff to face the upcoming 

demographic and epidemiological challenges o f natural disasters deserve special 

attention for future pol icy development. 

Health needs assessment and service provis ion fo l lowing natural disasters is a 

specialized discipline wh ich examines and addresses health needs in special austere 

work ing context, environment, t ime and logistic constraints. Specifically, for middle-

income developing countries where most o f the post-mi l lennium natural disasters 

happen (CRED, 2010), health care respondents' abi l i ty to respond effectively is 

further curtailed by the l imi ted informat ion available to understand demographic 

prof i le and disease pattern in these countries. 

In order to design and implement chronic disease preventive based re l ie f program 

programs, there is an urgent need to develop an emergency health need assessment 

tool that may collect relevant demographic profi les, health information, knowledge, 

attitudes and behavior in format ion during needs assessment. I n addition, to capture 

general health profiles and medical need, the proposed health need assessment tool 

(e.g. i n survey format) post natural disaster i n middle income developing countries 

should collect informat ion related to non-communicable medical condi t ion and 

disease screening tool wh ich ident i fy the potential cl inical service needs and resources 
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requirements to facilitate service development (human resources, medication and 

related equipments such as glucometers). 

When developing such tool, emphasis should be placed i n the feasibil i ty o f actual 

f ie ld application. For examples, the length o f the survey and the type o f questions to 

be asked w i l l have to be f ield, gender appropriate, cultural and context relevant (e.g. 

As roads might be blocked and destroyed by landslides post disaster, i t might be more 

appropriate to enquire the t ime required for a patient to get to the cl inic instead o f 

physical distance between residence and health cl inic i n terms o f kilometers for 

people l i v ing i n remote, d i f f icu l t terrain). Assessment training should be provided 

during the emergency response pre-departure br ief ing program and accompanied 

equipments (e.g. B lood pressure moni tor ing machine, glucometer, weight balance) 

should be included in the emergency response ki t . Organizations and agencies w i t h 

disaster medical and health responding activities should aim to establish stock pi le o f 

essential emergency chronic disease drug l ist and supplies. Field based cl inical 

guidelines protocols for non-communicable disease management and patient referral 

protocols should be developed. I n addition, human resources development and sk i l l 

m i x consideration o f a health responding team (e.g. physiotherapy, eye care etc) 

should be facil itated to address the mult idiscipl inary nature for non-communicable 

disease care. 

I n general, to facilitate better disaster response and preparedness for medical and 

health professionals, medical and health care workers should be taught on the disease 

patterns i n both developed and developing countries dur ing their formative academic 

training years. For support their c l in ical w o r k i n disaster settings, they should be given 

cl inical training and exposure to perform their c l in ical duties i n non-standard 
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environments. In addit ion, they should be famil iar to disaster training resources (e.g. 

online resources, major disaster responding agencies, guidelines an protocol) so as to 

facil itate their l i fe- long learning and emergency knowledge need i n this discipline. 

I t is important to emphasize once again that the management o f medical conditions 

involves a spectrum o f services ranging f rom disease prevention/protection to health 

promotion, diagnosis, treatment, rehabil i tation ( ' tert iary prevention') and pall iative 

care. One o f the key arguments to rebut the ethical dimensions for not provid ing 

unsustainable care during disaster i n middle/ low income developing settings is that 

even i f medical and health rel ief interventions have no resources or capacity to 

provide chronic disease treatment, disaster responding organizations and agencies can 

sti l l empower middle/ low income communi ty through non-pharmacological or 

surgical based programs. Some o f such programs are: i ) provid ing health education 

and promot ion informat ion that are relevant to protect patients w i th knowledge to 

reduce potential chronic disease complications, i i ) ident i fy ing referral where relevant 

services and cl inical management support are provided, i i i ) faci l i tat ing referral w i th 

good cl inical record keeping, as we l l as, iv) coordinating w i t h other domains o f rel ief 

services (e.g. food and nutr i t ion based assistance group to provide nutri t ional 

appropriate diet for chronic medical disease affected populat ion (e.g. l ow salt, l ow 

sugar diet) to min imize avoidable cl inical chronic disease complications. Some o f 

these services, such as health advice, w i l l incur almost no operation cost but have 

potential ly long-term implications for disease prevention. For instance, not only can 

smoking cessation advice prevent potential adverse cl inical outcomes such as heart 

diseases, stroke and cancer, but health advice may also reduce spending on cigarette 

consumption. 
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For medical re l ief groups and health respondents who might have the technical 

capacity and resources, they might consider engage in local technical knowledge 

transfer and community capacity bui ld ing through training since the beginning o f the 

rel ief program. It is important to stress that community partnership and collaboration 

that promotes local ownership might maximize sustainability o f c l in ical f o l l ow up 

programs. 

A t the very least, even i f medical and health rel ief groups and respondents might be 

unable to provide chronic disease management or to address geriatric care needs, they 

should sti l l consider documenting the key chronic disease burdens among the disaster-

affected population so as to highl ight health gaps to relevant authorities as to be 

reflected health and medical needs i n the post disaster rebuilding phase. 

Recommendations for future research 

A better understanding o f how patterns o f in jury and illness fo l low ing earthquakes 

may be affected by demographic and epidemiological transitions w i l l be useful to 

support medical and health responses. Future research should focus i n four major 

areas namely: i ) cl inical research that provides evidence based informat ion for the 

development o f diagnostic and treatment guidelines i n f ie ld settings, i i ) cost-

effectiveness analysis on interventions and program effectiveness and sustainability 

studies i n post disaster context i n middle income developing settings, i i i ) human 

resources training effectiveness studies, & iv) the applications o f cl inical guidelines in 

various disaster environments. 
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1. Clinical research that provides evidence based information for the 

development of diagnostic and treatment guidelines in field settings. 

As the context, resource availabil i ty and patient prof i le i n post disaster field settings 

w i l l be different than that o f a stable context, cl inical research that examines diagnosis 

criteria and treatment protocol (drug regimen and cl inical management) for f ie ld 

based environments o f the most common non-communicable diseases in middle-

income developing countries, 

2. Cost-effectiveness analysis on interventions, evaluation of program 

effectiveness and sustainahility studies in post disaster context in middle 

income developing settings. 

Further studies w i l l be necessary to analyze what might be the most cost-effective 

approach to deliver services that address health needs for population w i t h chronic 

disease and o f older age post disaster. Evaluation o f program effectiveness and 

sustainahility studies w i l l be useful to facilitate future decision making in program 

planning and implementation. 

3. Human resources training effectiveness studies. 

One o f the major response l imitat ions i n middle-income developing countries is the 

lack o f technical capacity and human resources to management chronic disease and 

geriatric patient health needs. I t w i l l be useful to understand what might be the 

m in imum technical competency for performing effective field medical re l ief response, 

h o w to organize and provide an appropriate pre-departure preparedness training 
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program for staff as we l l as the best training modal i ty (e.g. workshop, short course, 

online training, practice-skil l based training etc) for f ie ld references and cl inical 

updates o f chronic disease and older people health needs management i n the disaster 

settings. 

4. Applications of clinical guidelines in various disaster setting environments. 

Research in other natural disasters such as tornados in the United States indicated a 

h igh proport ion o f o ld people among the v ict ims (Legates & Biddle, 1998). I t wou ld 

also be important to examine how epidemiological and demographic transitions may 

impact human experience in other types o f natural disasters such as f loods and 

meteorological disasters. Specif ically, w i t h the expected increase i n the frequencies o f 

meteorological disasters as a result o f climate change and growth o f the urban l iv ing 

populat ion globally, i t w i l l be important to examine the spatial effect and implications 

o f natural disaster rel ief in urban, h igh density environments to understand the human 

impact and potentially increase the capacity to enhance mitigation. 

Conclusion 

As pointed out by Stephenson and Dufrane (2002a & b), disasters have long term 

implications in the affected areas. A n effective post disaster rel ief intervention can 

save lives and may even answer the population's unmet pre-disaster needs i n resource 

deficit settings. From a publ ic health perspective, resources available during the 

rehabil i tat ion phase may present an opportunity to reduce future vulnerabi l i ty and a 

chance to decrease the global burden o f chronic disease through external resources in 

these communities. Fundamentally, expanding the concept o f post disaster medical 
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intervention to include chronic medical needs throughout stages o f disaster planning, 

response and rehabil i tation wou ld be beneficial to these middle income, disaster prone 

Asian communities. 
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Chapter 10 Conclusion 

Reports and researchers (CRED, 2010; Graham, 2011) have pointed out that natural 

disasters appear to be on a rising trend again since 1980. Recent natural disasters i n E l 

Salvador (2010) Hai t i (2009) and Japan (2011) once again remind us that disaster can 

lead to an enormous human tol l . 

I n the 21 St century, public health needs i n middle income countries have changed in 

the context o f evolving social structures and population dynamics. These transitions 

have created unprecedented non-communicable health needs in many developing 

countries that remain to be met. This study series highlights how patient profiles and 

health needs post natural disasters may have been affected by epidemiological and 

demographic transitions. Whi lst the findings show that public health and medical care 

needs vary in time, type and size o f temporary settings, populations o f older age and 

chronic medical conditions are the pre-dominant health care need post disaster 

throughout the disaster response cycle i n recent Asian earthquakes in the 2 ” century. 

Results indicate that health care needs in large population based, middle income 

developing post natural disasters are similar to that o f their high income developed 

counterparts. 

The non-communicable health needs emerging f rom these phenomena have not only 

created an extra dimension o f health needs in disasters, but more importantly they 

have posed major obstacles in the provision o f treatment in injuries and conditions 

resulting f rom disasters. Unfortunately, cl inical provision for chronic diseases is 

rarely seen as a prior i ty in al l study settings. The findings reveal how the needs o f the 

population o f older age or w i th chronic diseases are systematically "forgotten" post 
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earthquake. The absence or disruption o f treatment for chronic diseases ( l ike diabetes, 

h igh b lood pressure, mental illness and H I V / A I D S ) is not only life-threatening for 

vulnerable groups, but may also give rise to cl inical complications (e.g. stroke, 

retinopathy) resulting in avoidable deaths, a reduction o f quality o f l i fe, potential ly 

impaired l ivel ihoods as a result o f costly treatments. 

Responding agencies in disaster rel ief, including local government and international 

rel ief organizations, should be aware o f changes i n disease patterns i n disaster-

affected settings. Guidelines on chronic disease management should be developed. 

Field relevant diagnosis equipments (e.g. glucometers) and medication for populat ion 

w i th chronic conditions and o f older age, should be stocked in the essential drug ki t . 

Even w i t h l imi ted resources, agencies should understand that needs may be catered 

for w i t h simple interventions i f preventive approaches and the different interventions 

o f pathway o f care are considered. Perhaps, f indings serve to alert practitioners that 

effective medical actions post disasters require good preparedness, planning and a 

mult i -discipl inary approach. 

Prevention is always better than cure. For publ ic health practitioners, good knowledge 

o f health impact and needs for disaster and humanitarian responses w i l l be essential 

for publ ic health practices and training. Future disaster re l ief research should a im to 

examine the best approach to improve populat ion resilience and enhance health 

system capacity to respond to the needs o f the 21s century. Given the aging 

populat ion and increase o f frequency o f natural disasters i n this region, to mitigate the 

adverse impact o f disaster in Asia, i t is important to strengthen the publ ic health 

preparedness i n the health system and the technical response capacity by enhancing 

staff training and research. 
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Appendix II Critical Appraisal Framework 

EPHPP Q U A L I T Y A S S E S S M E N T T O O L F O R Q U A N T I T A T I V E STUDIES 

(Please refer to http.//www.ephpp ca/toois.html for details) 

COMPONENT RATINGS A) SELECTION BIAS 

Ref ID: 

Author: 

Year: 

Reviewer: 

(Ql) Are the individuals selected to participate in the study likely to be representative of the target 

p o p u l a t i o n ? 

Very Likely Somewhat Likely Not Likely 

(Q2) What percentage of selected individuals agreed to participate? 
80 - 100% 60 79% Less than 60% Not Reported Not Applicable Agreement Agreement 
Agreement 

Rate this section fsee dictionary) Strong Moderate Weak 

B) ALLOCATION BIAS 

Indicate the study design 

RCT Quasi-Experimental Case-control, Before/After study, 
(go to i) (go to C) No control group, or Other: 

(go to C) 

Is the method of random allocation stated? Yes No 
If the method of random allocation is stated is it appropriate? Yes No 

Was the method of random allocation reported as concealed? Yes No 

I I I I ~ ~ ~ Kats mig 1566 diciionarvi srrerra iroomrs wesk 

C) CONFOUNDERS 

(Ql) Prior to the intervention were there between group differences for important 
confounders reported in the paper? 

Yes No Can't Tell Please refer to your Review Group list of confounders. 

See the dictionary for some examples Relevant Confounders reported in the study: 

lrl-ii«- iTlû Lnin ir<run -rtirvHnninai. ^ ^ ^ Uln^L 
“ » _ M • • n \ mww W^ MN̂ I hk V t * T^ • _ • ” t'*^ * • » » >> 
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(Q2) If there were differences between groups for important confounders, were they 
adequately managed in the analysis? 

Yes No Not Applicable 

(Q3) Were there important confounders not reported in the paper; 

Yes No 

Relevant Confounders N O T reported in the study: 

Rata this saction (sac dictionary) Strong Moderate W6ak 

D) BLINDING 

(Ql) Was (were) the outcome assessor(s) blinded to the intervention or 
exposure status of participants? 

Yes No Not Reported Not Applicable 

Rate this section fsee dictionarvl Strona Weak NotADDlicable 

E) DATA COLLECTION METHODS (Ql) 

Were data collection tools shown or 

are they known to be valid? Yes No 

(Q2) Were data collection tools shown or are they known to be reliable? 

Yes No 

Strong Moderate weak 

F) WITHDRAWALS AND DROP-OUTS 

(Ql) Indicate the percentage of participants completing the study. (If 
the percentage differs by groups, record the lowest). 

80 -100% 60 - 79% Less than Not Reported Not Applicable 60% 

Rate this section (see dictionary) Strong Moderate Weak Not Applicable 

G) ANALYSIS (Ql) Is there a sample size calculation or power calculation? 

Yes Partially No 
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(Q2) Is there a statistically significant difference between groups? 

Yes N o Not Reported 

(Q3) Are the statistical methods appropriate? 

Yes N o No t Reported 

(Q4a) Indicate the unit of allocation (circle one) 

Communi ty Organization/ Group Provider Cl ient 
Insti tut ion 

(Q4b) Indicate the unit of analysis (circle one) 

Communi ty Organization/ Group Provider Client 
Institution 

(Q4c) If 4a and 4b are different, was the cluster analysis done? 

Yes N o No t Appl icable 

(Q5) Is the analysis performed by intervention allocation status (i.e. 
intention to treat) rather than the actual intervention received? 

Yes N o Can' t Te l l 

H) INTERVENTION INTEGRITY 

(Ql) What percentage of participants received the allocated 
intervention or exposure of interest? 

80 -100% 60 - 79% Less than Not Reported Not Appl icable 
60% 

(Q2) Was the consistency of the intervention measured? 

Yes N o No t reported Not Appl icable 
SUMMARY OF COMPONENT RATINGS 

Please transcribe the informat ion f rom the gray boxes on pages 1-3 onto this page. 

A SELECTION BIAS 

Ratfi th«;prtiftn {qpc" Hirtionarvl f;trrtnn Mnripratp Weak 

B STUDY DESIGN 

Rate this section (see dictionarv) Strona Moderate Weak 

CONFOUNDERS 

Rate this section (see dictionarŷ  1 
Stronq i Moderate Weak 

276 



D BLINDING 

Rate this section (see dictionary) Stronq Weak Not Applicable 

E DATA COLLECTION METHODS 

r\aLC 1,1 lis scuLiuii iscc uiî liui lai v i 

F WIT] 

oLi uiiM iviiuiuci aLc vvcarv i 

HDRAWALS AND DROPOUTS 

Rate this section fsee dictionary) Stronq Moderate Weak Not Applicable 

G ANALYSIS Comments 

H INTERVENTION INTEGRITY Comments 

WITH BOTH REVIEWERS DISCUSSING THE RATINGS: 

Is there a discrepancy between the two reviewers with respect to the component ratings^ 

No Yes 

If yes, indicate the reason for the discrepancy 

1 Oversight 2Differences in SDifferences in 
Interpretation of Criteria Interpretation of Study 
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Appendix III. Provider Structured Interview Survey-
Pakistan Earthquake 

Kashmir 

Date: 
Your NGO is: Local/National/intemational/Don‘t know/Refused to Answer 

CjB^i i i t i Circle the answer applicable 
Background 
A l . Does your relief service involve in medical/health/mental Yes/No/Don't Know/Refused to Answer 

health service provision? 

A2. Does your target population include population in all age? Yes/No/Don't Know/Refused to Answer 
A3. Does your program/consideration consider older people as Yes/No/Don't Know/Refused to Answer 

special vulnerable groups? 

A4. Are you aware of any guidelines related to management ofYes/No/Don' t Know/Refused to Answer 
older people issues? (e.g. "Older people in disasters and 
humanitarian crises: Guidelines for best practice (2005)” 
internal guidelines) 

A5. Does your relief intervention/program following the 
suggestions proposed by the guidelines? 

Yes/No/Don't Know/Refused to Answer 

Does your relief intervention have: 

1 vir till' uti^Hi'i' aitfiljl'iri^k-

General: HAI Potential relief health Interventions according to older health needs 
G l . Gender sensitive outreach medical service? Yes/No/Don't Know/Refused to Answer 
G2 Geriatric Doctor/Nurse? Yes/No/Don't Know/Refused to Answer 

G3 Trained health care workers for effective management of Yes/No/Don't Know/Refused to Answer 
chronic medical needs? 

G4 Psychosocial Care Program/other specialist mental care for Yes/No/Don't Know/Refused to Answer 
older people? 

G5 Discussion with agency in the location to sensitize, Yes/No/Don't Know/Refused to Answer 
coordinate, advocate and provide technical support on 
putting older people's special concerns and need into post-
earthquake rehabilitation effort? 

Specific: Related to clinical service 
SI Does your clinic have special days for older people? Yes/No/Don't Know/Refused to Answer 
S2 Does outreach health service available for the housebound Yes/No/Don't Know/Refused to Answer 

older patients? 
S3 Are drugs availability to treat the common causes of morbidity Yes/No/Don't Know/Refused to Answer 

amongst older people? 

S4 Are major disability recorded within the camps? Yes/No/Don't Know/Refused to Answer 
S5 Are your providing services, indiscrimination of age? Yes/No/Don't Know/Refused to Answer 
S6 Are your providing services, indiscrimination of gender? Yes/No/Don't Know/Refused to Answer 
S7 Are there availability of mobility aids? Yes/No/Don't Know/Refused to Answer 
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The untold stories of ̂ he Sichuan earthquake , 
1 . - ~ » [ ’ f 

EmilyVY Chan took part in the reUef effort a f ter the Sichuan earthquake in A/lay. Sife reports' 

on the short-term needs of those affected and the medical and public-health challenges that 

wHi be faced by the Chinese population as rehabfUtatlojri and reconstruction c o n t i n u e s . ‘ 

_ 
H i . 

m 
te 
F -p : 

. 
;-W • 

‘ 

On May 12, 2008, an earthquake that 
;.measured 8-0 on the Richter scale, 
::. the Chinese province of Sichuan. 
•Tremors were felt as far away as 
Beijing and even Hong Kong. Soon 

iV'the media were reporting hundreds 
J j . ‘ and thousands of lives lost. Particularly 

_ _ dreadful was the loss of life of the 
| | § pupils attending afternoon lessons in 

‘ the 7000 schools which collapsed. As 
.•. .•...• { the end of June, 2008, the official 

' mortality figures had reached 70000, 
but millions of others have been and 
continue to be affected both indirectly 
and directly fay the earthquake's impact 

The main difference between the 
response to the Sichuan earthquake 
and the 1976 Tangshan earthquake— 
the quake with the highest mortality 
in the 20th century^—has been in 
China's progressive openness towards 
information and media access. Recent 
economic development has also 
enhanced the country's capacity to 
respond effectively to major natural 
disasters. 

Within hours of the earthquake, local 
Communicable Disease Centres (CDCs) 
had become involved in disaster 
relief, and the national network, 
built up as a response to SARS, was 
used to bring in public-health help 
from other regions. In an email sent 
to the director at Chinese University 
of Hong Kong a few days after the 
disaster, the director of the CDC in 
Chongqing wrote, "I was sent to the 
epicenter in Yingxiu Town, Wenchuan 
County as an expert to direct activities 
of epidemics prevention after earth-
quake. The epidemics prevention 
group from our center is the first one 
to arrive in the epicenter zone. We 
conduct water surveillance, medical 
aid and envfronmenta! protection (eg, 
sprinkling disinfectant) activities in 
the earthquake areas…many groups 

are organised from CDCs across the 
nation to battle In the front line 
against epidemic outbreaks." 

As someone Involved in disaster relief 
in Asia for the past decade, I was asked 
to join the M^declns Sans Front res 
team that was offering assistance. The 
experience provided an opportunity 
to assess not only the short-term 
needs of those affected, But also the 
medical and public-health challenges 
that will face the Chinese population 
in the post-earthquake rehabilitation 
and reconstmction effort. 

The first days 
We arrived at Chengdu by nightfall on 
day 3 after the disaster carrying drugs 
donated by colleagues and plastic bags 
overflowing with donated snacks and 
water bottles from flightcrew and 
passengers. Chengdu, the provincial 
capital of Sichuan and a few hours drive 
away from the earthquake epicentre 
of Wenchuan, was where most of the 
45000 medical relief volunteers from 
outside the province first assembled 
to obtain access to the affected sites.̂ '" 
Although high-rise buildings In the 
city did not seem to be damaged, an 

unspoken emptiness was in the air 
since most citizens had temporarily 
moved to rural areas to avoid any 
potential collapse of the masstve urban 
structures within the city. 

Aithough the Chinese Government 
was generally receptive to offers of 
outside support and help, in practice, it 
was cautious about civilian-based relief 
efforts from outsfde mainland borders 
because of concerns about the overall 
efficiency of operations. Even within 
the country, dozens of relief teams 
from other provinces were not given 
official facilitation to reach the relief 
sites. No civilian airtravel was granted 
into the disaster area. Meanwhile, 
although roads were monitored by 
the People's Liberation Army, this did 
not stop many people trying to rush 
to the destruction zone to offer their 
help. The British consul In Chongqing 
later told me he found himself doing 
most of his search for wounded 
British ctttzens in a series of hitch-
hiked lifts. However, the government 
granted our civilian medical team, 
largely composed of Chinese nationals 
from Hong Kong- who had relevant 
earthquake-relief experience, immed-

AcoHapsed section of the elevated expressway near YingxiuTown, Wenchuan County 
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iate facilitation with travel permits, 
endorsement letters for participation 
In relief efforts, and the flexibility to 
choose the site where we might best 
support the medical-relief effort. 
We travelled from Chengdu by road 
and, in contrast to other Asian relief 
settings, highway travel was well 
managed by troops, with no traffic 
or security problems. En route, huge 
road-side propaganda billboards and 
banners were prominently displayed 
as encouragement to victims and 
relief teams alike. 

During our first day in the disaster 
zone (day 4 after the earthquake), we 
visited several relief medlca! facilities, 
and our rapid assessment of health and 
medical needs revealed no apparent 
lack of medical supplies. However, the 
effectiveness of the medical response 
seemed to be impaired by suboptimum 
organisation of the medical fkdiitles, 
mismatch of clinical specialties, and 
a general lack of skill mix In the field-
relief teams, in some sites, although 
the patient to doctor ratio was 1:3, 
80% were orthopaedic surgeons 
and too few anaesthesiologists were 
available to assist operations or 
manage pain control. Many sites had 
no generalist physicians to manage 
underlying common chronic medical 
conditions® and no mental-health 
specialists to deai with post-disaster 
psychological needs during the first 
week. The lack of multidiscfplfnary 
teams or a more hollstfc approach 
meant that some survivors who had 

Many earthquake survivoi^ were elderly people 

no immediate surgical needs but 
who had potentially life-threatening 
medical conditions (eg, unstable 
arrthymias or hypertension) did not 
always receive best management 
despite the availability of drugs and 
resources As a consequence, a patient 
entering trauma surgery might have 
no pre-operative assessment and poor 
management of underlying unstable 
chronic medical conditions. 

Treat ing elder ly pa t ien ts 
That evening, we arrived at Guanghan 
San Shiu Triage Referral Hospital—one 
of the six airlift triage sites that had 
been recefvtng patients evacuated 
by helicopter from the areas which 
experienced the greatest devastation 
Wehdiuan, Ching Ping, Mengzhu, 
Belchuan, and ShiFang. The site was 
originally a modem maternal and child 
health centre and had been turned 
(nto a triage site 2 days after the 
earthquake. Its workforce consisted 
of both local and out-of-province 
volunteer doctors, none with previous 
experience In disaster response or 
preparedness training. Overwhelmed 
and working with limited resources, 
the existing team qyickfy incorporated 
us into the medical-relief operations. 
We soon found ourselves at the front 
[me of care, receiving patients and 
assessing their Injuries and genera! 
medical conditions. 

Providing adequate medical treat-
ment for our patients was challenging 
since many were seriously injured, 
having been trapped in the mbble 
for at least 48 h, anxious about 
their families, and in mental shock. 
Unlike affected populations in other 
large-scale disasters in Asia such 
as the 2004 Indian Ocean tsunami 
and 2005 Pakistan earthquake, 
many patients were older, reflecting 
the socioeconomic environment in 
rural China, where many people of 
working age have migrated to urban 
settings for better job opportunities, 
leaving behind a populatton in whfch 
older people, women, and children 
are over- represented Although the 

official total mortality had not yet 
been released, the media had tended 
to focus their reports on mortality 
among young people in the collapsed 
schools. However, the greatest 
morbidity will probably be among 
those over 60 years who lived in 
low-density houses which collapsed. 
Despfte military triage before patients 
were atrilfted, which gave priority to 
those wfth the highest chance of sur-
vival, the median age of our patients 
was 79 years. Similar age patterns 
were observed in other government 
and civiiian relief sites, with 40% 
of patients older than 60 years ̂  Al-
though no major oatbreak of tetanus 
has been reported In Sichuan, this Is 
inevitably a risk, and our survey®found 
that 78% of the population older 
than 60 years were not vaccinated. 

Elderly people In rural Sichuan wiil 
be heavily dependent on the post-
disaster reconstruction programme, 
which will have major implications 
for their future. In addition to the chal-
lenge of rebuilding their socioeconomic 
support systems, they face not only 
the typical needs after an earthquake 
related to orthopedic trauma, but 
also the continuing needs for clinical 
management of complex chronic con-
dittons. However, past experience in 
japan, the Pakistan earthquake, and 
Hurricane Katrina^® suggests that 
chronic medical needs post disaster are 
often inadequately managed and can 
result in Increased rates of complica-
tions and Indirect morbidity after z 
disaster. The issues about payment for 
such condftions within a health systeir 
recently reorganised to provide some 
but not all, medical health-care cost 
can potentially increase the stress anc 
anxiety of survivors as they struggle tc 
rebuild their lives. Additional medica 
costs will pose a substantial finan 
cial burden for people caring for thei 
families, if not for themselves. 

Mental-health needs 
Not only will chronic diseases pose . 
burden, but the mental-health need 
of patients, which were apparent ii 
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Patients are transferred out of the Sichuan Province by simpfetrucks 

additional care over and above the 
disaster response. Their rehabilitation 
will pose particular challenges—not 
least how their care will be paid for. 

Survivors expressed their concerns 
about medical costs and the associated 
treatments. To quote a 49-year-old 
man with multiple rib and hip frac-
tures who was sent to Guangzhou to 
receive surgical intervention: "I don't 
know how we will get back to Sichuan. 
Things were so expensive in Guang-
zhou and we have nothing lef t 
Everything is buried under the rubble. 
We have no resources to survive in 
the city and to pay for the treatment" 
Almost 10% of the most severely 
injured patients were sent out of 
province for treatment and it was not 
clear how they might pay for their 
daily living maintenance, rehabilita-
tion after surgery, or return expenses 
to Sichuan after a potentially long stay 
for treatment despite the ongoing 
generosity and public support from 
richer parts of China. 

Migrant workers among these in-
terna! displaced people could also face 
lack of entHJement to free medical 
services after the disaster. In the 
Immediate aftermath, the govern-
ment provided free access to services, 
irrespective of place of origin or status. 
Yet migrant workers, who make up 
15% of the population in the affected 
area, tend to be from the lowest 
socioeconomic strata" and could fece 
uncertainty about entitlement to 

the immediate aftermath of the quake, 
will also need long-term treatment 
and support. 

Typically, patients first arrived with 
an excessive eagerness to tell us how 
they survived through the ordeal 
but as they settled after a few hours, 
their emotional state was obvious, 
ranging from abnormal pos'rtivity 
towards their rehabilitation after the 
earthquake to uncontrollable crying, 
and even attempted suicide. The lack 
of experiehce and training in mental-
health needs perhaps limited patient 
care and sensitivity in this phase of the 
emergency response. The imbalance of 
the doctonpatient relationship in rural 
China, where doctors are credited with 
powerful professtonai status, perhaps 
contributed to a lack of sensitivity to 
patients' psychological needs, but the 
health-care staff themselves also had 
their own needs. Chronically fatigued 
and emotionally disturbed by the 
traumas they had wftnessed, our role 
as more experienced disaster-relief 
workers included providing support to 
members of our local medical team. 

Although the mandate at the 
triage site was to stabilise patients 
after their aeromedical transfer and 
to quickly redirect them out to other 
hospitals at the city or provincial 
level, by May 17, the third day of the 
triage centre's operation, the hospital 
was overflowing with patients. Trans-
fer to the well equipped secondary 
hospitals designated for major opera-
tions was just not possible since these 
tended to be multistorey buildings, 
and their use was prohibited because 
of fear of structural instability. Our 
work was also further complicated 
by the frequency and magnitude of 
aftershocks. We could only work on 
the ground floor of our three-storey 
building after an aftershock measuring 
6-3 on the RItcher scale occurred. 
Indeed, at midnight on day 5, l ^e 
government, worried about further 
aftershocks, Issued an evacuation 
order to move all patients outside the 
building onto the street Within 2 h we 
had transferred 100 seriously injured 

patients to hastily erected hospital 
field tents, each one with different 
manufacturers' instructions. 

Such experiences highlight the 
mental and physical stress that 
health relief personnel were under. In 
addition to their heavy clinical duties 
under suboptlmum conditions and 
resources, teams had no preparedness 
training, little rest, and were working 
under ad-hoc arrangements. Dis-agree-
ments about protocols for ciinical 
management, quality of care, and 
level of expertise Inevitably emerged, 
adding to the pressures. However, the 
team shared a common goal: helping 
survivors. And everyone held great 
respect for our site coordinators, who 
tried their best to support our work 
In difficult circumstances. The team 
spirit helped alleviate the discomforts 
of our shared makeshift home, where 
regardless of rank or gender, we slept 
in the open air on the streets, next 
to the tents where our patfents were 
crammed together. When it rained we 
created makeshift shelters using thin 
plastic sheets, which kept us partially 
diy but offered little protection from 
the cold when the ambient tempera-
ture fell to below 10°C The sound of 
falling cement, the movements of 
aftershocks, and patients moaning 
made an unlikely lullaby. 

Our work at the triage site came to 
an end on day 14 after the disaster 
as the government decided to close 
down all triage sites and send all 
patients either to tertiary hospitals 
in Chengdu or Chongqing or out of 
the province for severe cases. 

Post-emergency medical issues 
Reflecting on the experience several 
lessons emerge. The rapid and effective 
response by the government should 
be commended, but the region's 
preparedness was insignificant, even 
though Sichuan is known to be at 
risk of earthquakes and had a major 
quake with human mortality in 1981." 
The patterns of morbidity revealed a 
large burden on older people, whose 
chronic long-term conditions required 
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Survivors evacuate liimugh the robbleofYingxiu onthelrway out of the epicentre 

health services once the immediate 
emergency relief is over. 

In addition to physical needs, 
mental health after the disaster will 
need to support not only survivors 
but also those involved in the relief 
process, including health-care workers 
themselves. And, as the acute phase 
of disaster relief comes to an end, the 
challenge of long-term policy and 
planning for rehabilitation services 
for populations with long-term dis-
abilities becomes an additional need. 
Eardiquakes are known to cause 
comparatively high mortality but low 
morbidity.'^ Injury patterns reported" 
in Sichuan seem to be similar to other 
earthquakes and survivors who are 
left with permanent disabilities might 
face challenges in physical recovery 
as well as having psychological 
needs, A month after the earthquake 
Chok Wan Chan, the president of the 
International Pediatric Association 
visited specific medical facilities for 
child survivors in the affected area. On 
his return he commented: "Children 
are housed in temporary tents where 
daytime temperatures can reach up 
to 40 C Although their health condi-
tions are stable, most of them are very 
frightened and many [are] left with 
disabilities. In addition to their mental 
health, the wellbeing, rehabilitation 
and protection of these orphaned 
children needs to be highlighted." 
Indeed, the media reports a police 
crack down on infent traffickers who 

prey upon lost children and orphans 
in hospitals. Concerns for "orphaned" 
older people should run in parallel. 
Social service and primary health-
care facilities with an understanding 
of geriatric services will be needed 
to bridge the service gaps and pre-
vent complications which could arise 
from a lack of medical treatment and 
care for their often multiple chronic 
diseases. 

Conclusion 
Most media and the international 
community have witnessed and com-
mented positively on how China has 
responded to the Sichuan earthquake, 
the most severe natural disaster of 
the 21st century to date. The long-
term health issues that China will 
need to address include senslttvily 
to the demographic profile and its 
implications for affordable treat-
ment, rehabllftationf and long-term 
care at both ends of the age spectrum 
including concerns about mental 
health. 

The successful avoidance of epi-
demics of infectious disease and 
provision of basics for pubilc health 
such as dean water and food were 
commendable, and the efforts of 
volunteers and local organisations 
heroic. However, while the immediate 
rescue and response was managed 
In a swift and effective manner, the 
lack of emergency preparedness and 
training for medical staff to face the 
challenges of a natural disaster in 
a high-risk geographic area should 
signal an important lesson for future 
policy development. 

Finally, as in other major disasters 
and human-security crises, the trau-
matic events will inevitably fade into 
the background and be forgotten 
by the media as other world events 
unfold." The most difficult challenge 
in 2008 will be for the public to 
celebrate the Beijing Olympics while 
remembering the plight of those 
survivors who face long-term con-
sequences and must rebuild their lives 
and communltiss. 

1 gratefully acknowledge the support and time 
by Professor Stan Grlffiiths during the writing 
process.The views expressed in this article are" 
of the author, and do not necessarily reflect tht 
policies of any organisation. I declare that (hav 
conflict oFlnterest. 

EmilyYYChan 
em!ly-chan@cuhk-edu,hk 
Assistant Professor, School of Public Health, O 
UnfversltyofHong i(fong. Prince of Wates Hosp 
Shatin, NT, Hong Kong, SAR, China. 

X OFOA/CRED. Emergency Events Database 
Top 10 Countries affected by Earthquake 
1901-2008. Bru^ets, Belgium: Centre for 
Research on the Epidemiology of Disaster 
Untverske catholique de Louvaln. http:/A 
emdatbe/ (accessed june 25,2008). 

2 WattsJ. China's health chalienges afterth 
earthquake. Lancet2007; 371i 1825-25, 

3 Xinhua News Agency. Sichuan Province OF 
News Updates ofWenchuan EarthquakeX 
News Agmcy (Befjing) May21,2008. bttp7 
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Chronic health needs immediately after natural disasters 
in middle-income countries: the case of the 2008 Sichuan, 
China earthquake 
Emily Y.Y. Chan and Jackie Kim 

Few studies have focused on chronic health needs 
immediately after natural disasters in middle-Income 
countries. This study examines chronic medical needs 
during the acute phase after the 2008 Sichuan earthquake. 
A descriptive, cross-sectional study was conducted in 
an emergency triage clinic in Sichuan, China. Information 
on physical, social, and public health preparedness was 
collected In predesigned templates. Descriptive and 
Pearson's association analyses were conducted. One 
hundred and eighty-two evacuees were received at the 
triage site Of these, 54% required trauma treatment and 
77% of evacuated patients who required care 
had underlying chronic medical conditions. Tetanus 
immunizations and the possession of chronic health 
medication were low, particularly among older patients. 
Chronic health needs constituted a significant proportion 
of emergency care during the acute phase in the study 

population. Effective post-disaster assistance requires 
attention to demographic and epidemiological 
population profiles. European Journal of Emergency 
Medicine 00:000-000 © 2010 Wolters Kluwer 
Health | Lippincott Williams & W kins. 
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Background 
Recent disaster studies [1-7] have shown that chronic 
medical conditions are important health needs during the 
recovery phase of natural disasters. However, owing to the 
lack of data, chronic health needs and clinical profiles of 
survivors during the acute phase of natural disasters (first 
2 weeks) are rarely reported. The patterns of emergency 
clinical needs during the acute disaster relief phase are 
uncertain, and information gaps may impede the clinical 
preparedness, resource allocation, and effectiveness of 
post-disaster medical response. 

On 12 May 2008 an earthquake measuring 7.9 on the 
Richter scale occurred in Wenchuan in Sichuan, China. 
The earthquake, with a death toll of at least 80 000 [8], is 
considered to be one of the most destructive earthquakes 
till date. [9] This study examines the health and chronic 
disease burden presented during the acute emergency 
phase of the Sichuan earthquake. 

Methodology 
A descriptive, cross-sectional study was conducted in an 
emergency triage center in the 14 days after the Sichuan 
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earthquake (13 May-28 May). Record-based data were 
collected from San Shui Triage Hospital, a maternal and 
child health care center turned emergency triage center 
that received helicopter-evacuated patients from the earth-
quake epicenter. The hospital provided emergency clinical 
care and stabilization and redeployment of patients to 
tertiary hospitals (within or out of province). Owing to 
damaged structural stability, only 15 patient beds were 
safe for patient care. Nevertheless, a total of 182 patients 
were admitted before the site rejected further patient 
admissions and the patients were managed in make-shift 
beds. When the site dosed down after 15 days of emer-
gency operation, all patients were either discharged or 
transferred to other sites. Clinical records were registered 
on predesigned templates. Anonymous patient information 
including background, physical health, social well-being, 
and proxies for public health preparedness and planning 
was collected. Descriptive analyses were conducted to as-
sess morbidity patterns and health care needs of survivors. 
The association between demographic variables and health 
outcomes was examined using Pearson's tests. Analyses 
were carried out using Microsoft Excel (Windows Microsoft 
Excel, Microsoft Corporation, Redmond, Washington, USA) 
and STATA 10.0 (StataCorp LP, College Station, Texas, USA). 

Results 
During the acute post-disaster phase (days 2-7), 182 
patients were evacuated to this triage center. Among these 
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82 (55) 
15 (68) 
3 (27) 

100 (55) 
W=24 

5 
19 
24 

149 (82) 
22 (12) 
I t (6) 

182 
N=50 

21 
29 
50 

A/=132 

W=82 
Median age (range) 78 (2 monfh-

years) 
Origin 

Local (epicenter) 67 (45) 
Proximal areas (Cheung Xia/Chung Ching) 7 (32) 
Out of province migrant workers/travelers 8 (73) 
Total 82 (45) 

Transferred upon arrival W=26 
No clinical indication of care needed 16 
Needed rediversion owing to other treatment 10 
Total 26 

Patients requiring management and hospital care A/=56 
Trauma/surgical {/7=71) 

Main site of trauma: 
Head/face 

Spinal 
Chest (ribs) 
Pelvic 
Extremities (arms/legs) (include joints) 
Hand/feet (include joints: wrist and ankle) 
Multiple trauma (which include more than one site with at least one of the following: cervical/chest/ 

spinal/pelvis) 
Nonlrauma related/but required hospitalization (n=51) 

Noncom unicable diseases without injury related treatment needs 
Need secondary clinical support (e.g. exhaustion, dehydration, nutritional wound infection) 

Pneumonia 
Gastrointestinal infection 
Wound infection 
Exhaustion/dehydration 

Patient requiring outpatient care (n=10) 
Need simple management and managed as outpatient {e.g. minor cuts, wound infection) 

13 

56 

Among the 182 patients, 21 patients were discharged right away upon initial examination 
(such as cuts and bruises, which required wound dressing only and 
surgeries because of hemodynamic instability. Thus, a total of 50 
evacuation were not established. 
®One hundred and thirty-two patients were included in the analysis, 
bQf note, 16 patients had multiple trauma and their injuries profiles 
TTiirty-nine patients had no orthopedic injuries but chronic disease, 
''Rounded up to complete figures. 

I clinical medical needs were established. Ten patients had minor injury 
outpatients. Twenly-nine patients were rediverted to tertiary hospital for life-saving 

excluded in this analysis as their medical records were incomplete or medical reasons for 

were not listed in details to avoid double counting, 
which needed management. 
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evacuees, 12% (21 patients) were discharged on initial 
examination as no clinical medical needs were established, 
whereas another 16% (29 patients) were diverted to a 
tertiary hospital for life-saving surgeries. The study analyses 
thus focus on the 132 (73%) patients who were retained for 
clinical reasons in the triage center. It is worthy of note that 
no death occurred at the site during the study period. 

Table 1 shows the demographic characteristics of patients 
in the triage center during the study period. Overall, older 
women constituted the majority of the patients. In general, 
there were more women (55%) than men (45%) among 
the evacuees. The median age for patients after triage was 
79 years. Although most of the evacuees (82%) originated 
from the earthquake-affected zone were women (68%), 
73% of the migrant subgroup was men. 

Among the 132 patients (73% of total 182 evacuees) who 
required clinical management onsite, 54% of patients 
required trauma/surgical management, and 46% of patients 
had nonsurgical-related clinical needs. Trauma pattern 
analysis showed that 12% had trauma injury in multiple 

sites and that the extremities (12%) was the most common 
site for trauma injury. Patients who required chronic non-
communicable disease (NGD) management represented 
30% of the clinical burden. 

Table 2 shows a detailed breakdown of chronic NGD 
health needs, and emergency preparedness planning. The 
majority of admitted patients had at least one underlying 
NCD (77%). One-fifth of those had more than NCD, 
whereas another 12% were unaware of their NCD condi-
tion before this clinical encounter. Hypertension (47%) and 
diabetes mellitus (24%) represented the largest NCD 
disease burden. It is worthy of note that 54% of the NGD 
patient subset had clinical complications as a result of 
either disease exacerbation or lack of medication and 
required active clinical management. 

Patients accompanied by family were found to have a 
more positive outlook on the future than those who were at 
the site alone. Findings show significant associations be-
tween reported future confidence and patient with accom-
panied person ( =0.03) and between reported future 

Patient demographic and health needs profile 

Patient profile (%) 



=0.013* 

>60 years old 
5 
52 
16 
73 

Di etes meliitus 
Hypertension 
Heart arrhythmia/health failure 
Other conditions (required chronic medication 
Tolal 
More than one chronic medical condition 
Confidence about future 
Accompanied by someone 

Family/friends/relatives to re!y on after disaster 

Emergency preparedness 
Tetanus" 

15 
13 
90 

No 

No 

Negative 
Do not know 

NA 
12 
NA 
Yes 
17 
32 
28 
B 

S 60 years old 

11 

CI, confidence interval; NA, not applicable; NCD, noncommunicable disease; OR, 
^Two independent spot blood glucose and blood pressure measurements, 
blood pressure cut off values at 140/90 mm Hg. 
''Example: thyroid supplements. 
"One hundred forty-two with uncertain status/not immunized status; 77% not immunized. 
*P value of Pearson's x^ is less than or equal to 0.05. 
**P value of Pearson's x^ is less than or equal to 0.005. 

Spot glucose test was done 2 h after meal, cut off value: 7.0mmol/l; 

confidence and someone to rely on {P< 0.01). Patients 
with perceived social support were 2.01 (95% confidence 
interval; odds ratio: 1.00-3.24) times more likely to report 
confidence with regard to the future. 

Emergency preparedness in terms of tetanus immuniza-
tion was low, particularly among the older age group. Over 
60% of evacuees onsite were never immunized and 15% 
were not sure about their status. A significant difference 
in tetanus immunization status was found when compar-
ing the age group of less than or equal to 60 years with 
those over 60 years of age. 

Discussion 
Chronic disease needs immediately after natural disasters 
in developing countries are rarely examined or reported 
on. Furthermore, mcdical needs during disasters observed 
in developed nations [1-4] may not be translatable to 
developing areas with suboptimal surveillance systems. 
Lack of management of chronic conditions may affect 
wound healing, hemodynamic suitability for surgery, and 
long-term complications. A clinical service utilization study 
in Banda Aceh, Indonesia post 2004 Tsunami showed that 
chronic disease medical needs [6] made up 43.5% of all 
medical service needs 1 month post disaster. Our study 
found that NCDs constituted 77% of immediate health 
need post earthquake, which is much higher than the 
48.6% national NCD burden reported in 2008 [10]. 

To effectively address needs during the 'emergency phase' 
of natural disasters, preparedness, and planning are essen-
tial. As illustrated in the findings, there is a wide range of 
challenges for managing patients with chronic disease in 
developing countries. Some issues include patient un-
awareness of their clinical condition, inability to afford 

medication, medication lost during evacuation, and lack 
of medication stock-up for disasters/events. It is worthy of 
note that there might also be patients that are indirectly 
affected by the disaster owing to the collapse of medical 
infrastructure. Specifically’ in China [11] the lack of pos-
session in chronic disease medication and limited coverage 
of tetanus vaccinations indicate that emergency prepared-
ness was limited in the study population. "With the aging 
population and change in epidemiological disease profile 
of low-income and middle-income countries, the burden 
of chronic disease has become a major health need post dis-
aster. Patients should be advised to stock up on necessary 
chronic disease medication in the event of an emergency to 
avoid preventable clinical complications. In addition, for 
effective response, dietary and allied medical support 
should be included in disaster response, as it enhances the 
recovery potential of patients. The decision to operate also 
depends on the mandates and guidelines [12] of agencies. 

Limitations of this study include its small sample size and 
the lack of baseline comparison. Similar challenges were 
reported in other postdisaster epidemiologicaj studies of 
health studies of internally displaced populations during 
the emergency phase in China [13], the south-east Asian 
Tsunami [6] and the Pakistan and Kashmir earthquakes 
[7]. True incidence rates could not be obtained for this 
study, as local surveillance systems were unable to capture 
the high levels of population movement immediately after 
the earthquake. The sample did not include fatalities or 
information related to victims' causes of death. As there 
are neither published reports nor explicit triage criteria for 
the acute rescue phase operations, inconsistencies may 
have affected the health and disease profile of survivors. 
However, the study attempted to provide the best avai-
lable evidence to describe patterns of disease and health 
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Health care needs for patients in the triage site (n= l02) 

Newly diagnosed Treatment need Patients with medication 
Chronic disease Known history {no earlier awareness)® Total (%) (among NCD cases) (%) {among NCD cases) (%) 

OR 
.28 

J 
.01 

i 
Total 
41 
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needs immediately post disaster. It is worth noting that 
the template-based study design offered an unobtrusive 
opportunity to obtain relevant information. Not only did 
this provide data for further research analysis, but it also 
assisted relief operations in providing evidence of real-
time program planning support. For instance, the original 
operation mandate did not include chronic disease manage-
ment at the relief site. Nevertheless, with the available 
data, the evidence helped reprioritize needs, make medical 
assessments, and distribute related treatments. 

Conclusion 
The findings of this study highlight that while it is imp-
ortant to address acute trauma during the emergency phase 
post disaster, chronic clinical needs may constitute a 
significant proportion of emergency care needs immedi-
ately post earthquake in low-to-middle-income settings 
in China. The results serve as an important reminder for 
disaster emergency responders in developing countries 
that the management of NCD is complicated. Preexisting 
epidemiological profiles of the population, local infra-
structure, and long-term sustainability in the affected 
areas should be taken into account to ensure effective 
and meaningful responses. 
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Remote mobile health service utilization post 2005 
Kashmir-Pakistan earthquake 
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Aims Limited published studies have examined patient 
characteristics and disease patterns served by mobile 
clinics in remote areas post natural disaster. By comparing 
users of a remote mountainous stationary clinic and a 
mobile helicopter outreach clinic in Neelam Valley, 
4 months post Pakistan-Kashmir earthquake, this study 
aims to: (i) compare the demographic and disease profile 
of health service users, (ii) examine how acute and 
chronic disease patterns vary with clinical settings, and 
(iii) discuss the potential implications to mobile emergency 
clinical service planning acute phase of natural disaster 
In remote areas. 

Methods Cross-sectional, retrospective record-based 
study in two remote clinical settings in Neelam Valley, 
Kashmir-Pakistan. Patients who presented to cHnics from 
21 January to 20 February, and whose diagnoses were 
available, were included in the study. Descriptive statistics 
and significance tests were conducted. 

Results Different users and disease profiles were found 
between mobile and stationary clinics. While older age, 
female sex, living further way from clinics, earthquake- related 
trauma, wound and gastrointestinal infections were found to 

be more significantly associated with mobile clinic users, 
stationary clinics patients tended to be younger, living closer 
to the clinic site, and disease profiles were predominantly 
chronic in nature. 

Conclusion in addition to the provision of acute and 
chronic medical clinical service, mobile clinics operating 
during post acute emergency phase of natural disaster 
in remote areas should be sex sensitive, with highly trained 
and experienced staff as well as the capacity to provide 
trauma care. European Journaf of Emergency Medicine 
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Introduction 
Published studies [1-8] have indicated that one of the 
major challenges after natural disasters in developing 
countries is the lack of access to health services in rural 
areas. Outreach medical services are a potential service 
provision modality that may improve access to health 
services in secluded and remote environments. Except for 
one published study on mobile health clinic utilization in 
conflict settings [9] there is no other published literature 
on the patient profile or disease pattern of mobile clinic 
users in remote areas after a natural disaster. 

On 8 October 2005 at 08:50 h an earthquake measuring 
7.6 on the Richter scale struck Pakistan's autonomous 
state of Kashmir and part of Indian-administered Kashmir 
[10]. In Neelam Valley, a mountainous region in Pakistan-
administrated Kashmir close to the earthquake's epi-
center, disaster destruction was close to 100% [11]. Using 
attendance in mobile clinics as a proxy indicator for 
expressed medical needs, this study compares retro-
spective clinical attendance data in a remote mountain-
ous stationary clinic and a mobile helicopter outreach 
clinic to: (i) examine the demographic and disease profile 
of health service users in different settings, (ii) examine 
0969-9546 © 2009 Woitars Ktuwer Health | Lippincott Wlliiams & Wilkins 

how acute and chronic disease pattern vary with clinical 
settings, and (iii) discuss the potential implications of 
emergency planning for mobile clinical services in the 
acute phase after natural disasters. 

Methods 
This cross-sectional, retrospective, record-based study 
was conducted in two remote clinics in Neelam Valley 
2-4 months after the Kashmir—Pakistan earthquake. 
Relief clinical services in the two study clinics were set 
up and provided by the same relief organization [12] 
during the acute phase (the first 8 weeks after the 
earthquake). Similar treatment provision standards and 
management were ensured. Of note, the two study sites 
were the ody cJialcal treatment facilities availabJe in the 
area during the initial 4 months post earthquake, so it was 
assumed that health needs were captured by clinic 
attendance during the study period. Patients who visited 
clinics from 21 January to 20 February, and whose 
diagnoses were available, were included in the study. 

Table 1 describes the research design and general 
characteristics of data collected in the two remote clinics 
post disaster. Data set 1 was collected from a mountainous 

DDI: 10.1097/MEJ.0b013e328331 ddd3 
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Table 1 A description of research design and utilization pattern of clinical attendees in various health-
records from January to February, 2006 

setting according to clinical 

Location Border Mountain Clinic® at Sarti Sacha Outreach clinic'' reachable only by helicopter 

Methods 

Data collecting too! 

Total record availabis 
Record included in the analysis 
Data (brief overview) 

Service taken up by older peopte" 
Male/female 

of clinical records from 21 Januaiy to 20 
February, 2006 

of residence from clinics {by hours) and 

Retrospective review of cfinical records from 21 January Retrospective rs' 
to 20 February, 2006 

Information table [clinic operation dates, patient case code, ago, sex, distance of 
main diagnosis) 

3097 14B 
2942 (95%) 142 (98%) 

AveragB age of sampte=38 years Average age of sample 5=35 years 
Age ranges 0-

14% 

Age range= 
Five full-day helicopter clinic i 

study penod 
9% 

during the 

"Merlin's P3, Sarii Sacha Clinic. 
''Merlin's PI, Panjkot oulreach medical clinic. 
"According to UNHCR, population aged 45 years conslituted to about 19% of the population In that area. Old age obh be defined in many ways, particularly between 
different societies. In rural Pakistan, it would be impractical to define old age by adopting the United Nation's chronological definition of older people as 60 years or above 
becauss the official life expectancy in 
social expectations of people in i 
context specific and set to be 45 years < 

border clinic at Sarii Sacha and data set 2 was solicited 
from outreach clinicai services serving three rural areas 
(Zabbar, Kbnka and Telegra) around Neelam Valley 
reachable only by helicopter post earthquake. Five 
episodes of helicopter clinic sessions were made during 
the study period. One of the authors (EG) visited and 
collected clinical attendance data in February 2006, 
4 months after the Kashmir-Pakistan earthquake. Previous 
pubJished studies have documented the methodological 
limitations of the setting [4,11]. 

Clinical records were reviewed and data were entered 
anonymously into a manually input information table, 
which recorded cJinic operation dates and patient 
information. Patient data included patient case code, 
age, sex, distance of area of residence from clinics (by 
hours), and main diagnosis. In total, 3097 (site 1) and 145 
(site 2) clinical records were available for analysis. After 
review, 5% (site 1) and Z% (site 2) were excluded owing 
to illegible handwriting and missing information. For the 
final analysis, 2942 (95%) and 142 diagnoses (98%) were 
included. The data did not show evidence of selection 
bias in the recording of diagnoses and any nonrecording 
was assumed to be random. 

AJl basic calculations were performed on-site. Information 
collected was categorized into various variables for 
analysis- Four age categories: less than 5, 6-44, greater 
than 45, and greater than 65 years were constructed. Sex 
of the patient was reported as a binary variable. Proximity 
to clinic was grouped into four groups; less than 30 mm, 
30min to 1 h, 1-4 h, and greater than 4h. Clinical 
diagnosis was divided into four main groups, namely: 
trauma/injury (earthquake related and nonearthquake 
related), infection (wound, respiratory, gastrointestinal-
related, skin), chronic conditions (diabetes meJJitus, 
hypertension, heart related conditions, arthritis, pain), 
as well as nonspecific medical complaints. 

Descriptive statistics and % significance comparisons 
were conducted to examine and compare the patient 
profile and disease patterns between the two remote 
clinics. Pakistan national data were aJso obtained from a 
public database to compare demographic characteristics 
and disease profile [13]. Data entry, management, and 
analyses were conducted using Windows Microsoft 
Excel (Microsoft Corporation, Redmond, Washington, 
USA) and statistical packages EPI Info [United States 
Department of Health and Human. Services, Centers 
for Disease Control and Prevention (GDC), Atlanta, 
Georgia, USA] and STATA 10.0 (StataCorp LP, College 
Station, Texas, USA). 

Results 
A total of 2942 and 142 consultation records from the 
mountainous clinic (site 1) and the remote area outreach 
medical services (site 2), respectively, were reviewed 
and analyzed in this study. Results are presented in the 
following sections according to: (i) the comparison of 
demographic and disease profile of health service users in 
the two study sites and (ii) comparison of acute and 
chronic disease patterns in these remote settings. 

Compar ison of demograph ic a n d d isease profi les 
of heal th service users in the t w o remote clinical s i tes 
Table 2 shows the results by comparing user demographic 
characteristics and diagnoses of stationary clinic versus 
mobile ciinic after the acute phase of 2005 Kashmir 
earthquake in remote areas. Overall, significant differ-
ences were found in the comparison. The average age of 
stationary clinic users (38-years-old) was slightly higher 
than those at the mobile clinic (35-years-old). While 44% 
of the stationary clinic were from the extreme of age (<5 
and > 45-years-oId) as compared to 32% in the mobile 
clinic, the mobile clinic had twice as many patients older 
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NA 
NA 
NA 
NA 

41.2 (95% CI: 32,2 50.0) 
per 1000'' 

< 5 years old 
6-45 years old 
>45 years old" 
> 65 years old° 
Mean age, years (range) 

Sex 
Female ratio (%) 

Proximity to clinic (travel time from home) 
<30min 
>30mln to < 1 h 
> t io < 4 h 
> 4 h 

Main diagnosis 
Traumeû njuty 

Trauma/injuty earthquake related 

Trauma/injury nondfsaster related 
Infection 

Wound 
Respiratory (include pnsurnonia, URTJ) 
Gaslrointeslinai (watery diarrhea, bloody diarrhea) 
Skin/Soabies 

Chronic conditions 
DM 
HT 
Haart conditions 
Arthritis 
Pain (back, slomaoh, heBtJ) 

Nonspecific medical condition 

30 (28-32) 
56 (54-58} 
14 (13-15) 
3 {2-4) 

38 (0-83) 

3:7, 30 (2B-32) 

25 (23-27) 
35 (33-37) 
30 (28-32) 
10(9-11) 

23 (16-30) 
23(16-30) 
9 (4-14) 
6 (2-10) 

35 (0-63) 

i:4, 56 (47-64) 

16 (9-21) 
25 (18-32) 
40 (32-48) 
20 (13-27) 

18 (12-24) 

7{3-t1) 
51% 

15 (9-21) 
20 (13-27) 
15 (9-21) 
1 (0-2) 

21% 
3 (0-4) 
9 (4-14) 
2 (0-4) 
3 (o~e) 
4(1-7) 
3 (0-6) 

NA 

<0.01 

0.01 
0.02 
0.01 

<0.01 

NA 
<0.01 

NA 
<0.01 

0.52 
<0.01 

0.11 
NA 

<0.01 
<0.01 

CI, confidence interval; DM, diabetes mellilus; HT, hypertension; NA, not applicable; URTl, upper respiratory tract infection. 
"Rural areas, Pakistan Demographic Survey 2003, Federal Bureau of Statistics, Govsmment of Pakislan, 
bRura! unintentianal injuries per year, National Health Survey Pakistan 1980-1994. 
"Old age can be defined In many ways, particularly between different societies, in rural Pakistan, it would be impractical to define old age by adopting the United Nation's 
chronological definition of older people as 60 years or above because Ihe official life expectancy In 2009 was reported o be 63,4 and 65-64 years for male and female, 
respBDtively [10]. Taking inio consideration functional capaci^, and social expectations of people in rural Pakistan who tend to marry young and become grandparents In 
their mid-forties, the definition of oldar age in the study satting was context specifio and set to be 45 years or above. 
*P value is rounded up to two dacima! places. ‘ 

than 65-years-oJd [stationary (3%) vs, mobile (6%), 
/" = 0.03]. Fifty-six percent of mobile clinic users were 
female compared with 30% in the stationary clinic 
(jP< 0.011). Travel distance was also found to be signifi-
cantly longer at the mobile clinic than the stationary 
clinic (P < 0.01 in all categories), with 20% of mobile 
clinic users living in areas more than 4 h away as compared 
with 10% in the stationary clinic group. 

Except for respiratory disease, which was the largest 
single diagnoses group and constituted 20-22% of case-
load in both the clinics, disease patterns were different 
between the sites. Mobile clinic attendees tended to 
have more earthquake-related trauma [mobile (18%) vs. 
stationary (10%), P < 0.01], wound infections [mobile 
(15%) vs. stationary (5%), jP< 0.01], and gastrointestinal 
diseases [mobile (15%) vs. stationary (5%), P < 0.01]. 
Meanwhile, stationary clinics had tripled the number of 
patients presented with chronic conditions than mobile 
clinics. Arthritis [stationary (13%) vs. mobile (3%), 
/ • = 0.01] and various forms of pain (including stomach, 
head and back) were found to be significantly different 
between the two sites [stationary (17%) vs. mobile (4%), 

P = 0.01]. In addition, more nonspecific medical condi-
tions were presented at stationary clinic as compared with 
mobile clinic [stationary (8%) vs. mobile (3%), 0.02]. 

Difference in acute versus chronic disease patterns 
in dinicai settings 
As indicated in Table 2, chronic diseases constituted 42% 
of caseload in the stationary clinic, which was double that of 
the mobile clinic (21%). Figure 1 shows a comparison 
of the proportion of chronic and acute diseases per week 
within the study period. 'Acute conditions' consisted 
of trauraa/injuiy (earthquake related and noneaxrhquake 
related) and infection (wound, respiratory, gastrointestinal 
related, skins whereas 'chronic conditions' included 
diabetes mellitus, hypertension, heart-related conditions, 
arthritis, and pain. Nonspecific medical complaints were 
grouped as 'uncertain group' within the figures. In 
general, although more chronic conditions were pre-
sented in the stationary clinic than the mobile clinic, 
descriptive results indicaced that diagnosis of acute 
conditions remained as the majority cause of clinical 
visits (approximately 50-75%) for both remote clinics 
during the post acute phase of the disaster. 
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Table 2 Chl-square comparison between user characteristics of stationary clinic versus mobile clinic post acute phase of 2005 
Pakistan-Kashmir earthquake in remote areas 

Stationary clinic (n=2942) Mobile clinic (n= 142) z® test 

Demographic information % (95% CI) % (9B% CI) P vaiue* National statistics {%) 



stationary Mabila Stationary Mobile Stationary MobKs StaHonaiy Mobile StaHonaiy Mobile SlDllonaiy Mobile 
January January JanuBiy31 February February February 
21--2B 26 30 toPabruaiy4 6-9 10-14 1B~20 

A comparison of the proportion of acute and chronic diseases presented at the two study sites in remote areas per week during the study 
period. A total of 2942 and 142 consultation records were reviewed from the mountainous clinic {site 1) and the remote area outreach medical 
services (site 2), respectively during the defined study period from 21 January to 20 February 2006. Acute conditions consisted of trauma/injury 
(earthquake related and nonearthquake related) and infection (wound, respiratory, gastrointestinal related, skins), chronic conditions included 
diabetes mellitus, hypertension, heart-related conditions, arthritis, pain and nonspecific medical complaints was grouped as uncertain group 
within the figures. 

To summarize, the findings indicate a different demo-
graphic and disease profile between mobile clinic and 
stationary clinic attendees in remote settings during the 
acute emergency phase of a natural disaster. Older age, 
female sex, living further way from clinics, patients with 
earthquake-related trauma, wound infection, and gastro-
intestinal conditions were found to be more significantly 
associated with mobile clinic users. Meanwhile, users 
of stationary clinic tended to be younger, living closer to 
the cJinic site, and having disease profiles, which were 
predominantly chronic in nature. 

Discussion 
The findings coincide with a previous study of mobile 
medical units after Hurricane Katrina struck in New 
Orleans, USA [8]. Among the underserved population in 
affected areas, commonly encountered diseases included 
respiratory illnesses, skin conditions, and minor injuries. 
A high proportion of visits were for vaccine administration 
and chronic medical problems including hypertension, 
diabetes, and asthma. Our study of mobile service users 
post earthquake in remote Pakistan suggests that in 
addition to acute and chronic medical needs, trauma and 
wound care are needed in areas served by mobiJe clinic, 
which presumably are more remote and secluded. In 
addition, the user demographic patterns also imply that 
sex-sensitive services should be organized to cater to the 
traditional and conservative culture in rural areas. 

There seems to be an underreporting of chronic disease 
health needs (<30%) when compared with other post 
disaster health-care utilization studies of the 2005 Indian 
Ocean tsunami [6], the EI Salvador earthquake [1-3], as 
welJ as the Kashmir earthquake [4,14,15], which reported 
caseloads of 43-79%. A possible explanation for this 
discrepancy may have been the lack of awareness of 
underlying medical problems and lack of clear protocol for 
documentation in this study. A review of clinicd records 
showed an absence of clear documentation of underJying 
common chronic diseases. In addition, while most relief 
health care settings had the necessary drug procurement 
for basic treatment of common chronic medical problems 
(e.g. diabetes mellitus or hypertension), the lack of 
awareness of underlying medical problems and the absence 
of technical expertise may have contributed to a general 
reluctance in managing nonacute conditions [16]. 
Although evidence shows suboptimal care and a missed 
opportunity for populations with noncommunicable 
chronic conditions to receive quality clinical treatment 
[17] there are currently limited standards and guidelines 
for the management of existing chronic diseases to 
complement the management of acute situations. For 
example, the second edition of Sphere project recom-
mends that only life-saving therapy should be given post 
disaster for patients with chronic conditions [18]. With 
the complexity of clinical management and potential 
implications on sustainability of treatment post disaster, 
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further research study is warranted to examine issues 
related to the scope and management of chronic diseases 
post emergency in resource-deficit and expertise-deficit 
settings. 

AJthough mobile services might be an effective initiative 
to improve access to emergency health services for 
disaster-affected populations, it is important to highlight 
certain limitations [9]. Similar to mobile clinics in 
conflict zones, mobile services post natural disaster in 
remote areas are generally expensive to run and require 
extensive logistical and operational support including 
helicopters, medication, or equipment supply chains. To 
be effective, mobile clinics should always have the ability 
to send patients to a referral facility and carry out medical 
evacuations as necessary. Mobile clinic service providers 
should be highly trained and experienced as they are 
gatekeepers to expensive patient transfer procedures and 
specialized services. Before services are commissioned, it 
would be important to preassess the disease pattern in 
served areas to prioritize services. 

The findings had several study limitations. First and 
foremost, technical and situational resources were the 
major challenges encountered during the Kashmir field 
health needs assessment [4,11]. Our access to clinics was 
subject to difficult terrain, weather uncertainty and 
constant environmental risks such as landslides. These 
challenges posed major difficulty in planning and 
impeded our assessment team from venturing into home 
settings in remote mountains. As a result, only atten-
dance to the two study clinical sites was used as a proxy 
for expressed health needs. Of note, the choice of sites 
for fixed and mobile clinical service-by-service provider 
was dictated mainly by logistic feasibility and government 
recommendations. The remote fixed clinic was estab-
lished at a collapsed government high mountain outpost 
post earthquake where a helicopter-landing pad was 
available for transportation purpose. The helicopter 
mobile cJinical service was supposed to outreach popula-
tion that had major access difficulty to the fixed clinic 
and the choice of mobile clinical provision sites was 
governed by the potential remote population coverage, 
area remoteness, weather conditions, and landing feasi-
bility. Although our study design attempted to explore 
health needs of remote population post earthquake, it 
nevertheJess suffered from intrinsic population selection 
bias and captures no information for understanding the 
experiences of the most vulnerable that were presumably 
unable to reach clinics owing to immobility or distance 
[19]. In addition, while local counterparts attempted to 
inform potential attendees about clinic dates and 
Jocation, the helicopter mobile service was irregular 
and limited by weather conditions. It is uncertain how 
information dissemination regarding the timing of mobile 
clinic availability and mobile clinical services site selec-
tion might also have affected patient access. 

In addition, information bias might have stemmed from 
clinical diagnostic inaccuracies owing to the limited clinical 
expertise, the lack of relevant diagnostic equipments (e.g. 
blood glucose monitoring), potential equipment instability 
(subzero temperatures), and unawareness of the impor-
tance of good audit data collecting and record keeping of 
medical information. As a cross-sectional study, it was 
impossible to examine the dynamic nature of the post 
relief experience. For instance, even though user compar-
ison was made during the same study period and these 
clinical services had no service provision competitors, 
the stationary clinical service was made available 5 weeks 
post earthquake and the helicopter mobile unit was only 
available after 8 weeks because of the concern of access 
and well-being patients in the secluded area. It was 
unclear how this may have affected the attendance and 
ultimately user characteristics. Last but not least, with 
limited published literature on this topic, no comparison 
could be made related to the findings of emergency 
clinical service delivery in the post acute phase of natural 
disasters. Nevertheless, the findings of this study may 
help enhance the understanding of clinical emergency 
responders to health needs in remote rural settings in 
developing countries. 

Conclusion 
Findings indicated a different disease profile in mobile 
clinics when compared with stationary clinics during 
the acute emergency phase after a natural disaster. To 
effectively address acute and chronic health needs in 
remote areas after a natural disaster, mobile clinic 
operating during acute emergency phase should be sex 
sensitive, have highly trained and experienced staff, and 
provide trauma and wound care. 
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Original article 

Characteristics and health outcomes of internally displaced 
population in unofficial rural self-settled camps after the 2005 
Kashmir, Pakistan earthquake 
Emily Y.Y. Chan and Jacqueline J. Kim 

Objectives No published study, to date, has examined 
the characteristics and health outcomes of natural 
disaster-affected populations In unofficial rural 
self-settled internally displaced camps. By examining 
resident profiles in various unofficial rural displaced 
settlements after the 2005 Kashmir, Pakistan earthquake, 
this study aims to (i) describe the demographic 
and epldemiofogical characteristics of residents, 
(ii) compare their health outcomes with those of 
residents in official displaced camps, and (iii) highlight 
health needs and discuss implications for future disaster 
health relief operations. 

Methods A cross-sectional, cluster-sampling, face-to-face 
household survey was conducted in 167 households 
in various forms of Internally displaced camps within 
a 185 km radius around Muzafarabad city 4 months after 
the 2005 Kashmir, Pakistan earthquake. Demographic 
characteristics, earthquake damage, and self-reported 
health outcomes were collected from these camps, and 
descriptive statistics were determined and significance 
comparison conducted. 

Results Significant differences in demographic 
characteristics and health outcomes were found according 
to the size of the unofficial internally displaced camps. 
Although residents of larger unofficial self-settled camps 
seemed to have similar characteristics and health 

outcomes to residents of official camps, those living 
in smaller unofficial camps had the largest average 
family size; received the least assistance and resources 
to sustain livelihood; had less access to information, 
medical service, and chronic disease medication for 
underlying medical problems; and worse self-reported 
health outcomes. 

Conclusion The study results Indicate that future 
post-earthquake medical relief operations should evaluate 
health needs and consider delivery of direct medical 
assistance to small unofficial self-settled camps in affected 
rural communities. European Journal of Emergency 
Medicine 00:000-000 © 2009 Wolters Kluwer Health | 
Lippincott Wlliiams & Wilkins. 
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Introduction 
Disasters tend to affect the most vulnerable population 
subgroups in developing countries. Owing to logistic 
difficulties, disaster-affected populations in rural areas 
often rely on community resources instead of external 
assistance for post-disaster relief and recovery [1]. 
Post-disaster, many rural residents have to seek refuge 
in self-settled unofficial internally displaced population 
(IDP) camps. Although an accurate figure is difficult to 
ascertain, in ZOOS there was an estimated 24.5 milJioji 
IDP worldwide [Z]. IDPs are a heterogeneous group as 
their experiences vary with their length of stay, the 
resources available, and the political situation. Yet, many 
IDP camp settlers experience difficulty in accessing 
assistance and relief resources, and they often have to 
face higher risk for negative health outcomes, such as 
diseases, death, violence, and problems related to poor 
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general public health [3-5]. Although there are published 
studies that report the health status and experiences 
of populations in temporary 'official' IDP camps, no 
published study has examined the health outcomes of 
residents of ‘unofficial self-settled camps, which often 
consist of fewer than 50 tents in rural areas. Specifically, 
as these small self-settlements have no official status, 
their residents are typically forgotten in the relief sys-
tem. Residents are frequently excluded in policy, and are 
ineligible to receive external assistance or medicaJ 
support [1]. 

On 8 October 2005 at 08:50 h, an earthquake measuring 
7.6 on the Richter scale struck Pakistan's autonomous 
state of Kashmir and part of Indian-administrated 
Kashmir [6]. A field health need study was undertaken 
in February 2006 [7], 4 months after the earthquake in 
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Neeiam Valley, a mountainous region close to the 
epicentre where disaster destruction was close to 
100% [8] . By examining resident profiles in various 
unofficial rural displaced settlements after the 
earthquake, this study aims to (i) describe the demo-
graphic and epidemiological characteristics of these 
camp residents, (i i) compare their health outcomes w i th 
those of official camp residents, and (ii i) highlight health 
needs and discuss implications for future disaster health 
rel ief operations. 

Methods 
A cross-sectional, cluster-sampling, face-to-face, house-
hold-based survey was conducted 4 months after the 2005 
Kashmir, Pakistan earthquake. A total of 167 households 
in internally displaced camps located w i th in a 185 km 
radius of Muzafarabad ci ty were included in the study. 
There were nine unofficial self-settled camps w i th less 
than 50 households in the area, and w i th the assistance of 
the largest local N G O disaster response group that had 
accessed these settlements, all nine unofficial self-settled 
camps were included in the sampling frame. For cluster-
sampling purposes, the study team artificially divided 

‘ t h e nine camps into three main clusters according to 
the number of households (1-15 households; 16-30 
households, and 31-49 households) wi th in these camps. 
One camp was randomly selected from each cluster size 
and a total of three unofficial camps were invited to 
participate in this study. T h e household response rate 
post-invitation was 98% and a total of 85 ‘unofficial camp' 
households were included in this scudy. For the final 
analysis, the 'unofficial camp' sample included 49 house-
holds (392 residents) for the 31-49 household cluster, 
28 households (238 residents) for the 16-30 household 
cluster, and eight households (66 residents) for the 1-15 
household cluster. To serve as a baseline comparison 
and to identi fy potential differences between official 
and small unofficial self-settled camps, a rural 'official’ 
registered I D P camp w i th 276 households (1932 
residents) was also invited to participate in the study. 
Through snowball sampling, 82 households (30% of the 
official camp) were recruited and interviewed. 

Face-to-face structured interviews were conducted over 
10 days in February 2006 to collect information related 
to demographic characteristics, earthquake damage, self-
reported heaJth outcomes of study participants w i th 
regard~to physical, mental, and social health status, and 
expressed needs post-disaster. T h e survey was designed 
in English and translated by bilingual speakers (Urdu and 
English). Sex-specific interviewers obtained the informa-
tion, and all interviews were conducted by interpreters 
and healthcare workers who spoke both Urdu and 
English. T h e questionnaires were pi loted and the 
reliabil i ty of the tool was tested. T h e reported infor-
mation was crosschecked w i th local healthcare workers to 

ensure the quality of translation. As illiteracy rates are 
high in the region (80%), verbal instead of wr i t ten 
consent w i th witness verif ication was obtained from all 
patients interviewed during the field assessment. 

T h e challenges encountered during the study are 
reported in detail i n another study [7]. Descriptive 
statistics and significance comparisons were conducted 
between different camps. Data entry, management, and 
analyses were conducted using Windows Microsoft Excel 
(Windows Microsoft Excel, Microsoft Corporation, 
Redmond, Washington, USA) and the statistical pack-
ages Epi Info [Uni ted States Department of Health and 
Human Services, Centers for Disease Control and 
Prevention (GDC), Atlanta, Georgia, USA] and STATA 
10.0 (StataGorp LP, CoUege Station, Texas, USA). 

Results 
Overall, the results indicate that resident characteristics 
and post-disaster profiles varied w i th camp size. I n 
general, greater similarities in resident profiles were 
found between official self-settled camps and the larger 
unofficial self-settled camps. Demographic characteris-
tics; earthquake-related impact; physical, mental, and 
social health; and expressed needs are discussed in the 
following section. Tables 1 -3 show the results for 
selected demographic characteristics, earchqualce-related, 
and health-related status comparison, respectively, among 
the various types o f rural self-settled I D P camps. 

Demographic characteristics 
Table 1 shows the comparison of demographic character-
istics among official and unofficial internally displaced 
camps. T h e households i n the smaller unofficial camps 
tended to be headed by women (percentage of men, in 
order of smallest to largest self-settled camp: 45, 55’ 
70%), had larger family sizes (average family size, in order 
of smallest to largest self-setded camp: 9,8,8), had a 
larger percentage of elderly residents than the larger 
camps (60 vs. 50% and 50%, respectively), and originated 
from local areas ( in order of smallest to largest self-settled 
camp: 60 35 30%). Smaller camps were also more l ikely 
to be the first sett lement for residents 4 months post-
disaster (first sett lement i n order of smallest to largest 
self-seeded camp; 80 48, 40%), 

Earthquake-related damage 
Table 2 reports on the difference in reported earthquake-
related damage among various official and unofficial 
internally displaced camps. Smaller self-settled camps 
tended to have residents who sustained more severe 
property/possession loss (smallest self-settled camp 
80% vs. official camp 70%, P = 0.09), reported more 
family deaths (smallest camps 60% vs. official camp 40%, 
P < 0.01), and received less assistance post-earthquake 
(aggregated small camp 49% vs. official camp 70%, 
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Households reported to have 
form of assistance post-aarthquake 

Loss of possessions 
HOUBB (non-repairable or in serious doubt 
about safety) 

Cannot sustain livelihood (loss of farmland, 
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Household income of some sort after 
earthquake (includes financial assistance) 

Experience death (at least one family member/ 
close relatives) 
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Data are expressed as pBrcentages (95% CI) and values are rounded off, 
C(, confidence interval; (DP, InSernally displaced population. 
"Combined represents the sum of unofficial IDP 1, IDP 2, and IDP 3 (1, 2, 3 being the IDP camp numbers). 
''82 out of 276 (30% response rate) households were included in the rural official IDP camp sample. The total number of residents in Ihe official 276 household camp 

P < 0.01). I t is of concern that these small self-settled 
I D P residents (aggregated small camps 71% vs. official 
camp 65%, P = 0.01) also had less means to sustain 
l ivelihood and household income post-disaster. 

Health-related impact 
Table 3 lUustrates the health outcomes of residents in 
various official and unofficial internally displaced camps. 
Residents of the official camp was nearly twice as l ikely to 
report better well-being as those residing i n the smallest 
camp (60 vs. 35%, P= 0.01). N o statistical difference in 
earthqualce-related injury incidence rate was detected 
among dif ferent self-settled camps (30-35%), although 
the official camp reported a lower incidence of earth-
quake injury. When, comparing self-rated health status 
before and after the disaster, 50% of the smallest self-
sett led unofficial camp residents claimed that their 

health had worsened compared w i th 35% in the largest 
unofficial self-settled camp. 

Although infectious disease patterns were comparable 
among small unofficial self-settled camps, when com-
pared w i th official camps, detailed differential analysis 
showed that residents in smaller unofficial self-setded 
camps experienced more gastrointestinal infections 
(smallest camp 65% vs. official camp 45%, P < 0 . 0 1 ) 
and skin infections (smallest camp 60% vs. official camp 
40%, P < 0.01) after the earthquake. Although the 
proportion of the population wi th chronic conditions 
was similar across these studied camps, 85% of residents 
in the smallest unofficial camp had no available drugs 
CO m a n a g e t h e i r c h r o n i c m e d i c a l c o n d i t i o n s as c o m p a r e d 
wi th their counterparts residing in larger rural unofficial 
(40%) and official camps (25%). 

Copyright • Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. 

IDP camp characteristics and health outcomes Chan and Kim 3 

Demographic characteristics among the IDP camps 

IDP 1 IDP 2 IDP 3 Combinad (C)" Official (0)b 
{n=392) (n=238) (n=86) (n=69B) (n=574) 1 x O 2 x 0 3 x 0 C x O 

Number of houaaholds 49 2B B 85 82 P value (v® test) 



301 European Journal of Emergency Medicine 2009, Vol 00 No 00 

Health-related issues among I DP camps 
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'With regard to psychological health, there was a 
significant difference in reported psychological symp-
toms when comparing rural official and unofficial camps. 
Although complaints of sleeplessness (40-50%) were 
similar among residents of various camp types, more 
residents in rural unofficial small camps were found to be 
feeling depressed (45% in smallest camps vs. 30% in 
official camp, P = 0.01), helpless (50% in smallest camps 
vs. 20% in official camp, jP < 0.01) and to be experienc-
ing poor appetite (50% in smallest camps, vs. 30% in 
official camp, P < 0.01) post-earthquake. Furthermore, 
residents in smaller camps reported having more fear 
of another disaster (55% in smallest camps, vs. 30% in 
official camp, P < 0.01). 

For social health and well-being, aJthough settlers in the 
largest unofficial rural camp were comparable wi th those 
in official camps in terms of establishing post-disaster 
contact wi th family (for both: 65%), onJy 20% of settlers 
in the smallest camp were in contact wi th other family 

members. In addition, only 55% of the smallest 
rural camp residents reported having felt supported by 
network and community when compared with the larger 
unofficial rural (70%) and official camps (75%). 

Expressed needs were also studied, and were found to 
be different among residents of the different camp 
types. For the smallest unofficial camp, medical, financial, 
and access to information were regarded as the most 
immediate needs 4 months after the earthquake (33% 
reported for each). The second smallest unofficial camp 
cited household utensils (45%), the largest rural un-
official camp cited psychological (55%) services, and the 
official rural camp reported both psychological services 
(45%) and utensils (45%) as the most important needs 
that would support their w d -being in the study period. 

Summary of the results 
Significant differences in settlers' demographic charac-
teristics and health outcomes were found according to the 
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size of the unofficial I D P camps. Although larger 
unofficial self-settled camps seemed to have similar 
characteristics and heakh outcomes to official camps, 
the most vulnerable population groups, who had the 
largest average family size and received the least 
assistance and resources to sustain livelihood, were found 
in the smaller unofficial camps. These residents exhib-
i ted the worst self-reported physical, mental, and social 
health outcomes. I t is noteworthy that the results also 
indicated that the populations in the smaller unofficial 
camps experienced less access to information, medical 
services, and chronic disease medication for underlying 
medical problems. 

Discussion 
Overall, our results indicate differences in population 
characteristics and health outcomes among residents of 
different types of rural small self-settled camps 4 months 
post-earthquake. The findings reveal that vulnerability, 
in terms of extremes of age, access to assistance, 
information, medication, and various health outcomes, is 
inversely related to the size of the internally displaced 
camp post-natural disaster. T h e most vulnerable popula-
t ion subgroups are found in the smallest rural unofficial 
self-settled camps. Unfortunately, owing to various 
policy and logistic reasons, major rel ief groups have fre-
q u e n t l y focused their rel ief e f forts on official camps [1 . 
Furthermore, disaster-affected populations in the small 
unofficial relief camps are frequently ineligible for official 
assistance. These marginalized groups are often left to 
fend for their own relief resources and health assistance. 
For instance, this study has found that residents in the 
smallest unofficial camps are four times less l ikely to 
obtain chronic medication to manage their underlying 
chronic medicai illness 4 months post-earthquake than 
their counterparts l iving in official camps. Given the 
demographic characteristics, l imi ted access to assistance, 
chronic medical conditions, and lack of information in 
smaller unofficial I D P camps, disaster response efforts 
that aim to target vulnerable populations should include 
service modalities (e.g. heakh information dissemination 
and outreach clinics) that may cater to the health needs 
of populations in these unofficial self-settled camps. 

Recent studies have highiighted the fact that populations 
i n official I D P camps post-conflict are susceptible to 
infectious diseases. [9,10] Physical and mental health 
statuses were also found to be associated w i t h deprivation 
of basic goods and services, traumatic events, and fear and 
uncertainty among displaced and crisis-affected popula-
tions [11,12]. Although specific patient characteristics 
and health patterns were identi f ied in small unofScial 
camps post-earthquake i n this study, i t is essential to 
highlight again that l imited published studies have been 
conducted among populations in small unofficial 
self-settled camps, post-conflicts or natural disasters. 

More research is needed on this topic to obtain a better 
understanding of how the most vulnerable population 
subgroups i n rurai settings might be affected and assisted 
during medical relief operations post-disaster. 

D i f f i cu l t terrain, weather uncertainty and constant land-
slides posed major di f f icul ty in assessment planning and 
t ime management. T h e f ield study was also affected by 
the unstable political climate, w i t h major demonstrations 
protesting against the Danish cartoon incident taking 
place across the Musl im world during the study period. 
There were several occasions when our assessment team 
encountered potential security risk of incit ing sentiments 
w i th the sight of foreigners inside a mo cor vehicle. 

I n addition to assessment challenges, there are a number 
of study limitations. First and foremost, the study was 
conducted 4 months post-earthquake, and respondents 
may have been suffering from recall bias related to acute 
post-disaster experiences. I t is also uncertain how a 
cross-sectional study may capture the dynamic nature of 
experiences post-disaster. I n addition, one of the major 
shortcomings of the study is the lack of comparable 
research in small unofficial I D P settings post-earthquake 
as most existing studies focus on official I D P camps post-
conflict i n Africa [4,5,8-13]. Further study in these areas 
is needed to obtain a greater understanding of small 
unofficial I D P camp experiences and to better formulate 
potential interventions that address health needs and 
vulnerabilities. 

Conclusion 
Significant differences in settlers' demographic character-
istics and health outcomes were found according to the 
size of various I D P camps 4 months post-earthquake. 
Issues reJated to disparities in overall health outcomes, 
access to assistance, Jack of information, l imited contact 
w i th family and friends, and lack of access to chronic 
disease medications were identif ied. More research wi l l be 
needed to enhance the understanding of health needs 
in these unofficial vulnerable population subgroups. T h e 
study results indicate that future post-earthquake medical 
relief operations should evaluate health needs and consider 
the delivery of medical assistance to small unofficial self-
settled camps in affected rural communities. 
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Why are older peoples' health needs forgotten post-natural disaster relief 
pin developing countries? A healthcare provider survey of 2005 Kashmir, 

Pakistan earthquake 
Emiiy Ying Yang Chan, BS, SM PIH, MBBS, DDM, DFM 

Abstract 
Although older people may be recognized as a vul-

nerable group post-natural disasters, their particular 
needs are rarely met by the providers of emergency 
services. Studies about older people's health needs post 
disasters in the South East Asia Tsunami, Kashmir, 
Pakistan, China, and United States has revealed the 
lack of concern for older people's health needs. Recent 
study of older people's health needs post the Kashmir 
Pakistan earthquake (2005) found older peoples' health 
needs were masked within the general population. This 
survey study examines the providers' perceptions of 
older people's vulnerabilities post-200S Pakistan 
earthquake, Ji aims to understand the awareness of 
geriatric issues and issues related to current service 
provision/planning for older people's health needs post 
disasters. Specifically, service delivery patterns will be 
compared among different relief agencies. 

Cross-sectional, structured stakeholder interviews 
were conducted within a 2 weeks period in February 
2006, 4 months post-earthquake in Pakistan-adminis-
trated Kashmir. Health/medical relief agencies of three 
different types of organizational nature: international 
nongovernmental organization (INQO), national organ-
ization, and local!community group were solicited 
to participate in the study. Descriptive analysis was 
conducted. 

Important issues identified include the need to sen-
sitize relief and health workers about older people's 
health needs post disaster, the development of relevant 
clinical guidelines for chronic disease management 

postdisaster in developing countries and the advocacy 
of building in geriatric related components in natural 
disaster medical relief programs. To effectively address 
the vulmrahility of older people, it is important for gov-
ernments, relief agencieSj and local partners to include 
and address these issues during their relief operations 
and policy planning. 

Key words: older people's health needs, clinical 
provider survey, disaster medical relief earthquake, 
Kashmir Pakistan 

Introduction 
Physical and mental health problems, reduced 

income, and limited mobility can pose challenge for 
older people to support themselves and their depen-
dants in emergencies.^ Although older people may be 
recognized as a vulnerable groups in post-natural dis-
asters, studies about older peoples' health needs post-
disasters in South East Asia,^ Kashmir, Pakistan^, 
China,^ and the United States®'"̂  revealed that most 
health needs of older people were often forgotten. 

On October 8 2005 at 08:50, an eartkquake meas-
uring 7.6 on the Ricliter scale struck Pakistan's 
autonomous state of Kashmir and part of Indian 
administrated Kashmir. In Neelum Valley, a nearby 
mountainous region close to the epicenter, the destruc-
tion was close to XOO percent, Researcli^ found that, 
while older populations composed 9-26 percent of the 
patient load in the disaster affected areas, their spe-
cific health needs were not met by emergency services 
providers. The goal of this study was to examine the 
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perception of healthcare providers toward older people 
vulnerabilities, to understand the provider's aware-
ness of geriatric issues and current provisions for/ 
planning for older people's health needs postdisasters. 
Specifically, service delivery patterns would be 
compared among different types of relief agencies 
to identify gaps and discrepancies in awareness and 
implementation of geriatric related services in devel-
oping countries. 

Methods 
TTaese were cross-sectional, structured stakeholder 

interviews which were conducted within a 2-weeks 
period in February, 2006,4 months postearthquake in 
Pakistan-administrated Kashmir. Health/medical 
relief agencies were of three different types of organi-
zational nature: international non-governmental 
organizations (INGO), national organizations, and 
local/community groups were solicited to paiiicipate in 
the study. Except for the nature of the organization, the 
identity of the organization remained anonymous to 
ensure confidentiality. The data collecting tool was a 
striictural interview questionnaire, developed accord-
ing to the HelpAge International guidelines® for 
best practices for older people in disasters and human-
itarian crises. The questionnaire had three subsets of 
questions that assess (i) organization operational back-
ground (five questions), (ii) general awareness and 
planning of older peoples' issues (five questions), and 
(iii) information related to the provision of geriatric 
related clinical service (six questions). Appendix 1 
shows the list of questions in the structnred interview. 

Results 
A total of 15 participants participated in the 

study: five from international organizations, five 
from national organization, and five local commumty 
responders. • Interviews were conducted in field offices 
of related organizations in February 2006 and each 
lasted for approximately 15-30 minutes. Because of 
the small sample size, only descriptive analysis of the 
results was conducted. Findings were organized 
according to: (a) perception of older people's vulnera-
bilities, (b) awareness toward older people's health 
needs, and (c) capacity, human and material resources 

for provision, of geriatric related services. Table i 
shows selected results of the provider survey. 

Perception of older peoples' vulnerabiUt'ies 
Among the respondents, 73,3 percent (11/15) of 

responding agencies had direct health/medical/mental 
health components i n thei r rel ief programs. Nine of 
the 15 agencies claimed to provide service that were 
age indiscriminating. Interestingly, while 93 percent 
regarded older people as a vulnerable group, only 
6.6 percent of responding providers had relevant 
planning/considerations in their program implemen-
tation related to older peoples' needs. 

Awareness of older peop/e issues 
An increasing awareness of medical relief guide-

lines for older people was found among local groups, 
national organizations, and INGrOs. Findings indi-
cated local groups had the least awareness rfegarding 
availability, of guidelines for geriatric service planning 
and program implementation. Although 40 percent 
INGOs claimed to have heard of relevant guidelines, 
none of these international agencies had planned 
for geriatric specific services or had related policies 
in their programs. In comparison, while only one 
national agency was aware of related guidelines for 
care of older people during emergencies, the organiza-
tion did consider geriatric needs in its earthquake 
relief programs. 

Capacity, human, and material resources 
In terms of capacity, none of the agencies provided 

geriatric specific clinical services witMn their emer-
gency programs. Although none of the providers had 
medical staff trained in geriatric subspecialties, 40 
percent of the responding- agencies had trained staff to 
manage chronic medical needs. In addition, 60 percent 
and 20 percent of the clinical service providing agen-
cies tad drugs that were useful to treat common geri-
atric morbidities as well as mobility aids to support 
iryured people. Although none of the respondents were 
providing geriatric-specific clinical services or psycho-
logical care during the study period, some respondents 
explained that their general clinical services and out-
reach services should have covered general medical 
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Appendix 1. Provider Structured Interview SurveyKashmir Pakistan earthquake 

itet 
i)UrNGO is: Local/National/InternatioTiLal/Don't know/Refused to Answer 

Question Circle the answer applicable 

j a ckg round n Does your relief service involve in medical/health/mental health 
service provision? Yes/No/Don't Know/Refused to Answer 

¥ Does yoior target population include population in all age? Yes/No/Don't Know/Hefueed to Answer 

h Does your program/consideration consider older people as special 
vulnerable groups? Yes/No/Don't Know/Refosed to Answer 

1 
p. 
f 

Are you aware of any guidelines related to management of older people 
issues? (e.g. ''Older people in disasters and humaBitariaa crises: 
Guidelines for best practice (2005)”, internal guidelines) 

Yes/No/Don't Know/Refused to Answer 

k 
L 

Does your relief intervention/program following the suggestions proposed 
by the guidelines? Yes/No/Don't Know/Refused to Answer 

|)oes your relief intervention have: 

11 Question 
5 u . . . . . . 

Circle the answer applicable 

1 beneral: HAI potential relief health interventions according to older health needs 

:gi Gender sensitive outreach medical service? j Yes/No/Doa't Know/Refused to Answer 
‘ ‘ ““ III 1 

Geriatric doctor/jiurse? | Yea/No/Don'fc Know/Refused to Answer 

‘ k Trained healthcare workers for effective management of chronic 
medical needs? 

1 
Yes/No/Don'fc Know/Refused to Answer 

G4. Psychosocial care program/other specialist mental care for older people? 1 Yes/No/Don't Know/Refused to Answer 

G5. 
Discussion with agency in the location to sensitize, coordinate, advocate 
and provide tedinical support on putting older people's special concerns 
and need into post-earthquake rehabilitation effort? ! 

Yes/No/Don't Know/Refused to Answer 

Specific: Belated to clinical service 

SI. Does your clinic have special days for older people? 
1 
Yes/No/Don't Know/Effused io Answer 

S2. Does outreacli health service available for tlie housebound older patients? Yes/No/Don't Know/Refused to Answer 

S3, 1 1 
Are drugs availability to treat the common causes of morbidity amongst 
older people? Yes/No/Don't Know/Refiised to Answer 

S4 Are xoajor disability recorded within the camps? "Yes/No/Don't Know/Refused to Answer 

S5. Are your providing services, indiscrimiiiation of age? Yes/No/Don't Know/Refiised to Answer 

S6. Axe your providing services, indiscriminatioii of gender? 
1 
Yes/No/Bon't Know/Refused to Answer 

S7. Are there availability of mobility aids? Yes/No/Don't Know/Refused to Answer 
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Table 1. Key f indings of heal thcare provider survey for o lder people hea l th n e e d s 
post-Kashmir Paldstan Earthquake (2005) 

Related question Overall*"" Local National^ International 

Background: Awareness of geriatric related issues and guidelines 

Have direct health/medical/mental health 
componentB? 73.3 percent (11/15) 80 percent (4/5) 60 percent (3/5) 80 percent (4/5) 

Consider older people* as vulnerable 
groups? 93 percent (14/15) 100 percent (5/5) 80 percent (4/5) 100 percent (5/5) 

Aware of any older people related 
guidelines in emergency relief and response? . 2 0 percent (3/15) 0 percent 20 percent (1/5) 40 percent (2/5) 

Are programs plarming/implementatioii. 
follows some guidelines related to older 
people? 

6.6 percent (1/15) 0 percent 20 percent (1/5) 0 percent 

Geriatric Service provision 

Providing service indiscrimination of age 60 percent (9/15) 80 percent (4/5) 40 percent (2/5) 60 percent (3/5) 

Providing relevant geriatric related 
clinical services 0 percent 0 percent 0 percent 0 percent 

Providing outreach services for older 
people 40 percent (6/16) 40 percent (2/5) 20 percent (1/5) 60 percent (3/5) 

Providing psychosocial care specifically 
for older people 0 percent 0 percent 0 percent 0 percent 

Providing clinical service indiscrimination 
of gender 60 percent (9/15) 80 percent (4/5) 60 percent (3/5) 40 percent (2/5) 

Providing gender sensitive outreach, service 33.3 percent (5/15) 20 percent (1/5) 40 percent (2/5) 40 percent (2/5) 

Human, and Material Resources 

Has geriatric Doctors/Nurses 0 percent 0 percent 0 percent 0 percent 

Has trained healthcare workers for chronic 
medical needs 40 percent (6/15) 20 percent (1/5) 20 percent (1/5) 20 percent (3/5) 

Has drugs treating common morbidity for 
older people 60 percent (9/15) 40 percent (2/5) 60 percent (3/5) 80 percent (4/5) 

Has mobility aid for patients 20 percent (3/15) 20 percent (1/5) 40 percent (2/5) 0 percent 

*15 organizations: five local (Muslim Hands, Chellabandi community group, Muzzafarabad regional hospital, Muzzafarabad 
community responders, Muzzafarabad city relief organizations) five National (Paldstan Red Crescent, Paldstan Ministry of 
Health, Pakistan Array) 5 International (Merlin, MSP, Turtey Red Crescent, UNHCR, UNICEF). 
tOut of province groups. 
^According to 2005 estimated figures^ people in Paldstan had life expectancy of 63 years, while 62.04 years for male and 
64.01 years for female. In this study, older people was defined as people aged > 45 years. 
%ut for those respondents who provided relevant services, most services include older people group within their target 
(general adult population). 
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needs for older people. Paradoxically, results revealed 
that the INGOs fared the worst among all provider 
subcategories regarding the provision of age- and 
gender-sensitive clinical programs. In addition, 80 per-
cent of INGOs had the relevant drug supplies, but 
none of them provided geriatric-specific services and 
mobility aids. On the other hand, local (20 percent) 
and national (40 percent) coxinterparts provided mobil-
ity aids and 80 percent of the local groups reported 
having programs which were more gender sensitive 
when compared with INGOs (40 percent). 

Discussion 
The study showed the discrepancy between provider 

perception, awareness, and actual clinical service/ 
program provision for older people's health needs post-
naixiral disasters. The guidelines for best practice® for 
older people in disasters and humanitarian crises sug-
gests five specific program considerations that might 

IT enhance older people^s access to health services dining 
emergencies. Specifically, emphasis has been placed on 
including special clinic days for older people, outreach 
health services for the housebound elderly, drug avail-
ability to treat the common causes of morbidity among" 
older people, records on major disabilities witMn the 
relief camps, and the availability of mobility aids. As 
indicated in the study, despite drug availabilifcy (as a 
result of basic primary care drug procurement for basic 
treatment of common chronic medical problems), the 
lack of technical expertise and awareness of older peo-
ple's healtli needs rendered this population subgroup 
as invisible in relief settings. Some may argue that the 
small patient load does not justify the provision of spe-
cific clinic days for older population. It is, nevertheless, 
important to ensure older people have equal access to 
all mainstream services. 

Monitoring and evaluating indicators should 
be established to support the assessment and deci-
sion-making regarding older people's health needs 
postdisasters. Studies of older people's health needs 
postdisaster indicated older people had distinct health 
needs when compared with the general population 
and currently, there was a lack of specific clinical 
guidelines to deal with geriatric medical problems such 
as arthralgia, stomach problems, diabetes meliitus, 

and hypertension which required long-term manage-
ment and were liable to polymedication. Traditional 
indicators and assessment bencliniarkŝ ^"^^ were inap-
propriate and inadequate to monitor chronic medical 
needs and outcomes of pat ientB. As bighlighted in previ-
ous studies,'̂  there was almost no report/record of com-
mon cardiovascular condition (such as hypertension, 
cardiovascular accident & diabetes meliitus) or concerns 
of nutritional statuŝ "̂ "̂ ® of the older age groups within 
the clinical recording system Possible explanations for 
the lack of information regarding chronic medical prob-
lems include: active ignorance of doctors/healthcare 
workers toward underlying medical conditions, subsiaa-
dard clmical management^ and the absence of basic 
anthropometric measures (such as weight, height, blood 
presstire, blood glucose) to guide cliBical decision-mak-
ing. It was uncertain about how these issues had 
affected the quality of healthcare but the queetionable 
quality of medical care presented a missed opportunity 
for older patients to receive good quality clinical treat-
ment and chronic disease management. 

With the aging of world's population.,̂ ® resources 
available during reliabilitatioxi phase present a good 
opportunity^'^ to put geriatric and chronic disease 
management agenda within the rebuilding/recon-
struction policy of the healthcare system in the disas-
ter-affected comnmnities, which tend to be in rural 
areas and with limited resources .Care fu l ly 
designed medical relief programs may help to train 
local staff, support early recovery of healthcare sys-
tems and, most important of all, help in preventing 
avoidable admissions as a results of interruption/ 
absence of chronic disease medical treatment or iatro-
genic causes. 

Study limitations include small sample size, bias 
in respondent recruitment as well as the difficulty in 
generalization to other disaster settings from the spe-
cific context of Kashmir. Nevertheless, while the small 
sample size might render statistical analysis beyond 
descriptive study inappropriate, the descriptive com-
parisons still reveal beliefs and practices of disaster 
relief agencies toward older people issues in Pakistan 
Earthquake. Of note, this study shows that although. 
INGOs have better awareness and resources (training 
and drugs) for dealing with geriatric issues, their 
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actual programs might be the least age/gender sensi-
tive when compared with, local/national providers. 

Conclusion 
Studies of older people^s health needs in conflicts 

and disasters had clearly shown a distinct epidemio-
logical characteristic wheix compared with general 
public. The study shows a discrepancy between aware-
ness and implementation of older people's issues. 
Despite most stakeholders regarding older people as 
vulnerable group, only a minority had reported special 
consideration to their specific needs. The result 
implies that, while awareness raising and skill train-
ing are important to deal with geriatric issues, more 
emphasis should be placed on actual impiementation 
programs to effectively address this major gap during 
postdisaster medical relief With the aginĝ ® of glo"bal 
populations and demographic characteristics in rural 
settings, disaster relief agencies must rethink program 
planning to address the most vulnerable groups and 
ensure that the older population group is not forgotten 
and receives adequate care during emergencies. 
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ABSTRACT 

Background Over the last 100 years, China has experienced the world's three most fatal earthquakes. The Sichuan Earthquake in May 2008 
once again reminded us of the huge human toll geological disaster can lead to. 

Methods In order to learn lessons about the impact of earthquakes on health in China during the past century, we conducted a bilingual 
literature search of the publicly available health-related disaster databases published between 1906 and 2007. 

Results Our search found that research was limited and there were major gaps in the published literature about the impact on health in the 
post-earthquake period. However, the experiences recorded were similar to those of other parts of the world. The available studies provide 
useful information about preparedness and rapid early response. Gaps identified included care of chronic disease. 

Conclusion Our literature review highlights the paucity of literature on the impact on health post-earthquske in China between 1906 and 
2007. Disaster mitigation policies need to reflect the needs not only of the disaster-related impacts on health but also of the ongoing health 
needs of the chronically ill and to establish safeguards for the well-being of the vulnerable populations. 

Keywords China, disaster epidemiology, earthquake, human impact, literature review 

Introduction 
On 12 May 2008, Wenchuan Township, Sichuan province of 
China was hit by an earthquake registering 8.0 on the 
Richter scale. The earthquake was the most destructive to 
occur in the People's Republic of China (PRQ since its for-
mation in 1949. By 16 June 2008 the State Council of 
China had pronounced that 69 170 people had died 17 426 
were missing 374 159 were injured and 45 509 241 wete 
affected, among which 1 390 833 were evacuated.^ 

According to international data, earthquakes remain the 
least ptedictable and most lethal of natural disasters.^ 
Table 1 shows that in the 20th century Asia has had 
as many as other continents. But -whilst China has 
enced die highest mottality tates, thete is limited literature 
available about the impact of earthquakes to allow compari-
son with other countries such as Japan and the USA, where 
the human impact of earthquakes has been extensively 
studied. This paper reviews the existing Ikemture about the 

human impact of earthquakes occutring in China prior to 
the 2008 Sichuan earthquake and assesses what lessons wete 
relevant for medical response to the recent disaster. 

Methods 
Publicly available information to describe the human impact 
of earthquakes in mainland China "was obtained from the 
following sources: the publidy accessible Emetgency Events 
Database (EM-DAl) database of CRED that provides 
descriptive information of earthquakes in China giving dates 
of occurrences, geographic distribution and die impact on 
human lives and academic databases that indude Chinese 
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Table 1 Earthquakes sorted by continent from 1906 to 2007^ 

Cont/nent Number Killed Injured Homeless Total affected Damage US (OOO's) 
of 

Total Averaged Total Average^ Total Averaged Total Avemge^ Total Averaged 

Africa 
America 
Asia 
Europe 

68 

234 
461 
217 

38 

918 
21012 

214789 
1 382 064 2998 

363 929 1677 
439 12 

59 258 871 
446107 1906 
996 445 2162 
135 601 625 

894 874 13 160 
3 515418 15 023 

12 242 213 26 555 
2 280 947 10511 

19 820 522 

1 655155 
24800145 
68438 958 
11 984231 

24341 11 073 893 162 852 
46 262 306 137 702 

183 247 859 397 501 
72 795 316 335 462 
2 509 419 66 037 

^Created on: 19 July 2Q05. Data version- v06.05. Source: EM-DAT: The OFDA/CRED International Disaster Database, Liniversite catholique de Louvain, 
Brussels. Belgium, 
^Average per event. 

Jocal journal frill-text databases [Chinese Journal FuU-text 
Database (CJFD) and Wanfang Database] and English intet-
national databases (PubMed, Medline and EUDIS) and 
Google Internet 

Since 1988 the WHO Collaborating Centre for Reseatch 
on the Epidemiology of Disastets (CRED) has maintained 
the EM-DAT, created with the initial support of the WHO 
and the Belgian Governmetit EM-DAT wsls accessed on 
line to provide core data on the occurrence and effects of 
over 12 800 mass disasters in the wodd from 1900 to the 
ptesent The database is compiled from various sources, 
including UN agencies non-governmental otgankations, 
insurance companies, research institutes and press agencies. 
Disasters ate defined as events that result in mote than 10 
deaths mote than 100 people affected, ot a request for 
international assistance after the declaration of state of emer-
gency? Of relevance to our study, the EM-DAT database 
contains information about eardiquakes in China. We chose 
to statt our literature search from 1976 as it is difficult to 
access to information before this time period in China since 
information was limited for political teasons. We have 
however included studies relating to the 1976 Tan^han 
eartliquake which had, previous to the Sichuan earthquake, 
caused the gteatest loss of life in the 20th centuty. We recog-
nize that there might still be tmder-teportbg of the human 
impact of this earthquake since teporting was testticted as 
Chairman Mao was on his deathbed and there was a furious 
succession battle involving the Gang of Four.^ These inci-
dents probably had diverted the attention of the press away 
from the suffering caused by the quake. 

Our literature search -was conducted in May 2008 and 
again on December 2008. It included relevant articles from 
two Chinese local journal fall-text databases CJFD and 
Wanfang Database], thtee English international databases 
(PubMed, Medline and EIDIS) and Google Internet 

A search a^oriffam w s developed to identify Jiteistate on the 
health impact of eardiquake in China, Earthquake-tekted key-
words include earthquake, after earthquake and disastet; 
•whilst mortality (rate), death (tate), injtity (rate)’ morbidity 
(tate) quality of life, mental (health), psychological (health), 
sodo-psydiolog^cal ^ealdi) and post-traumatic stress disotder 
(PTSD) were used as keywords for health impact In addition, 
the location of the earthquake is limited to mainland China 
when, searching the international databases, Sdeatific studies 
(both original attides and litetature reviews), field teports and 
documents from organizations providing medical disaster 
relief available in these databases were also reviewed in this 
study. Exclusion criteria include articles regatdkig non-human 
impact-telated studies and opinion columns. Two of the 
authors (E.C, YG.) conducted independent litetatute search 
in the databases and findmgs wcte compared to detetimne 
the fiml list of papets to be evaluated in details. M tdevant 
papers -were then read and examined hy E.G. and YG. inde-
pendently to didt relerant infotmadon regarding human 
health impact and lessons learnt in emergency medical 
responses post-earthquake in China during the study period 
(1906-2007). 

Results 
Figure 1 shows the search tesnlts in both Chinese and 
English databases- We selected articles published aftet 1976, 
and a limited number of articles "wete found related to earth-
quakes in China (only eight written or transkted into 
English) and most of them wctc published after 1990. Two 
major reasons may result in the limited articles and the pub-
lication time after 1990: one is die fact that the available 
Chinese local journal databases only coveted publications 
after 1994 and the other one is likely to be related to the 
open doot policy as China opened its door to international 
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Fig. 1 Diagram of literature search flow. *CJFD (covered 1994 2006), 
Wanfang {covered 1998-2006). English database covered publications 
since mid-1950s to 2006. Search conducted in May 2008. 

community only after the 1980s. In addition, before the 
current Trovisions of die PRC on the Disclosure of 
Government Infotmation' coining into force on 21 May 
2008, information related to eartibquakes’ a type of disastet, 
•was regarded as national secrets and therefore pubUshitig 
such information s restricted. Appendices 1 and 2 list die 
Chinese atticles reviewed, 

A specific search of Google Schokr (among biology, life 
sciences and environmental publications) located 338 articles 
fot ‘China and eatthquake’ Aftet reviewing the results of 
the Google internet search engine, we dedded not to 
include these as they mainly focused on buildiag engineering 
and earthquake prediction and were insufficiently rigorous 
or televant for this paper. 

From the search of EM-DAT, a total of 108 earthquakes 
were described in China firom 1906 to 2007. Earthquakes 
regularly mttle the vast Tibetan plateau, including Tibet and 
die far west region of Xinjiaog and Qitighai ptovinces. They 
are also common in southwest Ytmnan province. 
Earthquakes are relatively tate in centtal China and along 
the eastern seaboard, but the nortihwest is frequently hit by 
ttemots. 

According to the historical data, China^s most devastating 
earthquake in recotded history hit notthem Shaamd pro-
vince in 1556, killing an estimated 830 000 people.^ During 
the 20th century, the Tangshan earthquake that occutred on 
27 July 1976 claimed the highest toll in human lives of 
some 242 000 people. This earthquake registered 7.8 on 
the Richter scale and its destruction was equivalent to 400 
Hiroshima nuclear bombs/ In the three decades since 
Tangshan, thete have been 83 repotted earthquakes in 
China that resulted in human casualties. China's state media 

has reported that more than 610 000 people were killed by 
these earthquakes. Table 2 shows the mortality and chronol-
ogy of some of the China's biggest earthquakes since 

Mortality related to the major earthquakes in China (1976-

Killed Rkhter 
scafeb 

Tangshan. Pek.,Tientsin 27 July 1976 242 000 7.8 
Lancang, Mengiian counties 6 November 939 7.6 
(Yunnan province 1988 
Lishui Ninglang, Hsping counties 3 Februaiy 309 7-0 
(Lijian prefecture), Zhongdian 1996 
(Diqing prefecture), Heqing, 
Jianchuan (Dali precture), Lanping 
(Nujiang prefecture)Yunnan 
province 
Jiashl (Payzawat), Bachu. 24 February 268 6,4 
Yuespuhu, Yingjisha, Maigati, 2003 
Shule, Shufu, Kashi districts 
(Xinjiang region) 
Sichuan province 24 January 150 6.9 

^Created on: 19 July 2006. Data version: v06.05. Source: EM-DAT: The 
OFDA/CRED International Disaster Database, Universite catholique de 
Lou vain, Brussels, Belgium. 
^A logarithmic scale ranging from 1 to 10, used to express the total 
amount of energy released by an earthquake. In this scale an increase 
of 1 represents a 32-fold increase in released energy. 

Table 3 Recorded mortality related to major earthquakes from 
to 2007a 

Country Killed 

Japan 
Soviet Union 
Italy 
Pakistan 

Pakistan 

27 July 1976 
22 May 1927 
16 December 1920 
1 September 1923 
5 October 1948 
28 December 1908 
8 October 2005 
25 December 1932 
31 May 1970 
31-May-1935 

^Created on: 19 July 2007. Data version: v06.05. Source: EM-DAT: The 
OFDA/CRED International Disaster Database, Univeisite catholique de 
Louvain, Brussels, Belgium. 
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Tangshan in 1976, Table 3 shows diat Tangshaxi, along with 
two other earthquakes in China in the 1920s tanks top of 
the 10 most devastating earthquakes in the world for loss of 
human life between the years 1906 and 2006, but as pointed 
out previously reporte of earthquakes befote China's 
opening up need to be interpreted with caution due to 
incomplete reporting. 

Most studies result from the 1976 Tangshan earthquake 
and show that the causes of death from earthquakes of 
magnitude between 6.5 and 7.4 in China ate similar to 
earthquakes of tliat scale outside China.® Most mortality 
occuts in the first 6 h aftet the earthquake. Although limited 
study has reported on the fate of vulnemble groups such as 
children and older individuals, post disaster, findings did 
indicate that there were significandy increased numbers of 
deaths at extreme of age.^ Children are particaikdy vulner-
able and the highest death rate occurs in babies and children 
under 4 years old where burns and cold are the likely causes 
of death. For older people (72—89 years old), most deaths 
result from the exacerbation or complications of underlying 
ditonic diseases. Of note, diete ate no available studies on 
indirect mortality after eatthquakes in China, although several 
studies on earthquakes in Japan have shown chronic medical 
problems account fot medium- to long-texm post-earthquake 
mortality: Physical and stradutal enviroruneatal reasons are 
major causes of injuries that lead to mortality. One study 
analyzing principal causes of death from earthquakes (6—9 
on the Richter scale) in rural Karshi area (XinjiaiJ^ from 
1955 to 1998 shows that poor anti-setsmetic capacity of 
buildings "was the leading cause of death, in die lower sets-
meric earthquakes whereas population density is the first 
cause in the highet seismetic zones” 

Post-disastet studies have also been reported as clinical 
specialty reseatch attides, most of them following die 1976 
Tangshan eatdiquake. One study on the long-term heath 
impact of disaster-affected individuals showed that renal 
complications were the main physical morbidity post-
earthquake.^" Another study investigated high school stu-
dents in Grade 3 (aged 18 years old or above) -who were 
fetuses during and after the Tangshan earthquake and 
observed lower cognitive ftmction among those whose 
mothers carried them during the earthquake, especially 
those in utero in the second (3-6 months) and thkd (6-9 
months) trimestets” There is limited itiformation on odiet 
morbidity patterns, A studŷ "*" on earthquake-tekted PTSD 
and mental health in notthern China in 1998 using the 
DSM-IV criteria found that the Chinese popuktion has 
comparable ptevalence of PTSD post-earthquake to other 
countries. Anothet study of quality of life (QoL) post-1998 
Hebei earthquake found the exposute to earthquake wa.s 

associated •with multi-dimensional impairrxient of QoL. 
Victims suffered significantly mote psychological distress of 
depression, somatization and anxiety; ̂ ^ We found no study 
of the patterns of physical injnty pattern post-disaster. 

Discussion 
Major findings of this study 
Overall, there is limited published research-based literature 
in the public domain on the human impact of earthquakes 
in China before 2007. This is partly due to limited avail-
abiKty of infotmation before die micl-1980s when reporting 
was testricted and perhaps, the general lack of interest in 
reseatch related to the impact of disasters such as eatth-
quakes on health of the affected populations in China. 

Whilst mote health impact-related teseatch should 
emerge aftet the 2008 Sichuan earthquake, published litera-
ture before 2007 may still offer important lessons and 
insights regarding eatdiquake responses in China. For 
example, the case study report &om Qinglong comity 
during the Tangshan earthquake^ suggests that emergency 
prepatedness and appropriate response can decrease the 
adverse impact of the natural disaster on the health of the 
affected community: When citizens were given 'warning and 
time to ptepate for the disaster, more than 180 000 build-
ings were destroyed, yet according to records, only one 
person died. Since the mid"1990s, the Chinese governmeat 
has set goals to improve disaster response and increase 
local disaster prepatedness passing laws and developkig 
policies to improve emergenqr response to earthquakes. 
Table 4 gives die natioml eartiiquake-felated laws, rules 
regaktions and standard documents? Provincial govern-
meats have correspondingly establishing local administtative 
rules and regiiktionis. In addition to imptoving buildiag 
codes and earthquake predicting techniques, cettam provin-
dal governments have also stressed the importance of indi-
vidual preparedness fot disaster handling in recent years. 
In Yunnan province where earthquakes historically have 
claimed high mortaEiy, the provxnckl government is com-
mitted to equipping atotmd 30% of the general population 
•within the risk area •with die capacity to provide basic dis-
aster relief supplies within the fitst 24 h and to promote 
disaster response knowledge Similar policies have been 
developed fot Sidrnan, Irniet Mongolia, Chongqing city 
m d Tibet Such pteparedness may account for the rapid 
response to the devastating earthquake in Sichuan province 
in Mslj 2008. 

In addition, the findings of this study highlight gaps in 
understanding of the diatacterisdcs of siatvivots, morbidity. 

17 
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Table 4 National earthquake-related law, rules, regulations and standard document in China 

Law, rules, regulations Issued number Issued date 

National law, administrative rules and regulations (5} 
Environmental Protection Regulations on Earthquake 
Monitoring Facilities and Earthquake Observation 
Emergent Response Regulations on Destructive 
Earthquakes 
Law of the PRC on Protecting Against and Mitigating 
Earthquake Disasters 
Regulations on Administration of Earthquake Predictions 
Regulations on Administration of Seismic Safety Evaluation 
Regulations on Administration of Earthquake Monitoring 
Law of the PRC on Emergency Responses 
Regulations of the PRC on the Disclosure of Government 
Information 

Scientific and technological rules, regulations and standard document (7) 

Promulgated by Decree No. 140 of the State Council of the PRC 10 January 1994 

Promulgated by Decree No. 172 of the State Council of the PRC 11 February 1995 

29 December 1997 Order of the President of the PRC (No, 94) 

Promulgated by Decree No. 255 of the State Council of the PRC 
Promulgated by Decree No. 323 of the State Council of the PRC 
Promulgated by Decree No. 409 of the State Council of the PRC 
Order of the President of the PRC (No. 69) 
Order of the President of the PRC (No. 492) 

Regulations on Proclamation of Evaluation of 
Post-earthquake Trend 

Regulations on Administrative Law Enforcement on 
Earthquake 

Regulations on Administrative Reconsideration on 
Earthquake 
Regulations on Administrative Legal Supervision on 
Earthquake 
Ordinance concerning the Procedures for the Formulation 
of AdmWstrative Regulations on Earthquake 
Management Regulations on Requirement for Earthquake 
Resistance Protection of Construction Engineering 
Qualification Management Regulations on Seismic Safety 
Evaluation 

2 Pn^nrnlgatedbyDecreeNa2 

of the China Earthquake Administration 

3 Promulgated by Dec No. 3 

of the China Earthquake Administration 
Promulgated by Decree No. 4 of the China Earthquake 
Administration 
Promulgated by Decree No. 5 of the China Earthquake 
Administration 
Promulgated by Decree No, 6 of the China Earthquake 
Administration 
Promulgated by Decree No. 7 of the China Earthquake 
Administration 
Promulgated by Decree No. 8 of the China Earthquake 
Administration 

17 December 1998 
15 November 2001 
17 June 2004 
30 August 2007 
5 April 2007 

29 December 1998 

10 August 1999 

10 August 1999 

18 January 2000 

18 January 2000 

28 January 2002 

27 February 2002 

injury patterns and long-term rehabiKtation of survivors of 
Chinese earthquakes. Previous studies in odier developing 
countries such as Armenk 2 Guatemala Turkey,̂ ^ 
Philippines^ and I t a l p during the time period had indi-
cated that specific risk factors such as building types and 
tesponse management niight have a major impact on popu-
lation survival. Mote research in this atea should be 
undertaken. 

What is known on this topic 
The impact of a natural disaster is based on two principal 
factors, hazard and vulnerability. Hazard is fixed as it is 
based on geological, meteorological or ecological chatacter-
istics of a region, but the vobetability of a population can 
potentially be alleviated. Protective intervenrions should be 
targeted at identifying and reducing vulnetabilities in order 
to prevent unnecessary injury and death. Vialnetability 

includes physical, sodal, economic and environmental 
factors. Analysis has shown that disasters have greater 
impact in poorer countries^ and there have been various 
hypotheses of how poverty and the impact of disasters are 
linked. In China, the costs of damage, the loss of pro-
ductivity and life, ate difficult to estimate since they are 
compounded by the rapid economic gtowth that is occut-
tiag,^^ However one example of estimated costs from the lit-
erature studied suggested that the estimated costs of the 
earthquake in the southeast of Jiashi in Xinjian on 
24 February 2003, which registered 6.8 on die Richter scale 
was LA billion RMB. The earthquake resulted in the 
of 268 people and injury to 4853, including 2058 
injuries. About 49 656 families 205 079 people, wete dis-
placed from their homes. The affected region amounted 
to 21 498 km^, covering 6 counties or dries, 37 towns and 
931 villages. 
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What this study adds 
Of note, a major gap in both tlie Chinese and international 
litemtxire that is often overlooked is the impact of disasters 
such as earthquakes on populations suffering from chronic 
diseases, 26,27 In study of health concerns in 100 house-
holds following earthquakes in El Salvador, 79% of house-
holds contained a member who had experienced 
exacetbation of a chronic disease 3 Experience ftom 
Japanese earthquakes found that a strong link between the 
extent of damage due to the catastrophic earthquake and axi 
inctease in morbidity rates for botJi acute (pneumonia and 
peptic ulcer) and acute on chronic disease (such as 
asthma).^^ Tomitc?^ reported asthma worsened after the 
Tottoit-Ken Seibu earthquake in 2004. Among the 156 asth-
matic patients studied the acute asthma attack rate incteased 
within the first week aftet the eatdiquake and 11% had an 
exacerbation within 1 month after the earthquake, FoUowmg 
the Great Hanshin Earthquake in 1995 more patients wete 
admitted with acute-on-chronic respiratoty failute and acute 
exacetbation of bronchial asthma?^ W i ^ an aging popu-
lation and increasingly heavy burden of the chtonic disease 
in China, understanding tiie post-earthquake needs of 
those with chronic disease will be important to address in 
futute disaster relief efforts. 

Limitations of this study 
There ate sevetal potential study biases in this study. First, 
om Eteratute search algorithm may have unintentiomlly 
excluded related articles as it did not include gray literature 
soutces (local governmental reports, media/newspaper) and 
other non-health litemture database soutces. For instance, 
whilst highly relevant, a related study report of the 1988 
Yunnan earthquake^^ does not show up in out search strat-
egy as the journal s not within the search reach of the 
health literatute database. Furthermore, the scope of focus 
of this study was based on historical records and potential 
reporting bias may have resisted. Last but not least, 
although the WHO definition of health normally indudes 
physical, mental and sodal well-bemg of an individual, the 
health impact of this study only focused on examining the 
negative impact of earthquake on physical and psychosodai 
health. Social well-being and other related determinants of 
health outcomes were not mcluded. 

Conclusion 
China temaiias the country that has suffered die greatest 
human impact ftom earthquakes?^ The human toll in the 
recent Sichuan Earthquake in May 2008 

the destructive power of the geological disaster. Whilst 
China managed to mount a swift and effective emergency 
response to the Sichuan earthquake, analysis of the response 
highlights that not all lessons had been leamt ftom previous 
disasters-^^ The lack of emergency preparedness and of 
training for medical staff to face the medical chaUenges 
posed by natural disasters was highlighted by recent experi-
ence, In addition the needs of older people and people with 
chronic diseases were often ignored. This underlines the 
need for future policy development to leatn ftom this and 
other disasters not only to meet the immediate but also the 
long-term needs of the affected population. 
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Abstract 
Introduction: On 08 October 2005, an earthquake measuring 7.6 on the 
Richter scale, struck Pakistan's autonomous state of Kashmir and part of 
Indian-administrated Kashmir. The official death toll in Pakistan was 79,000, 
and nearly 1,400 in Kashmir. This study reports the findings of a three-week 
health needs assessment to understand the needs of rural, older people post-
eaxdiquake. This study was conducted in February 2006 in the Neelum Valley 
of Kashmir, Pakistan, four months after the earthquake. 
Hypothesis: During emergency relief, the vulnerability and health needs of 
older people in rural settings are different than are those in of urban areas. 
Methods: A comparative, descriptive study was performed using health infor-
mation to compare the differences between rural and urban health needs and 
the utilization of services of older people after the earthquake. Semi-struc-
tured interviews were conducted to collect information regarding demo-
graphic background, medical and drug history, self-reported heal^ status, 
healtiicare access and utilization, and social/financial concerns. Clinical 
records were reviewed and physical indicators for older patients also were col-
lected on site. 
Results: The health profile, access to health care, service availability, and 
prevalence of non-communicable diseases differ between urban and rural set-
tings. The greatest gap in health services at all sites was that non-conununi-
cable disease management was inadequate during non-acute, post-earthquake 
medical care. Health service utilization varied by gender, as in conservative 
rural aieas, older, traditional women were less likely to receive medical services 
while older men were less likely to access psychological services in aJl sites. 
Conclusions: This is the first study to compare the post-earthquake healthcare 
needs of older people in urban and rural settings. Findings highlight specific 
health needs and issues related to long-term, chronic disease management. 
Given the global pattern of aging of the population, it is important to 
strengthen the capacity to respond appropriately to medical disasters, which 
includes preparedness for treating the health needs of older people. 

Chan EYY, Griffiths S: Comparison of health needs of older people between 
affected rural and urban areas after the 2005 Kashmir Pakistan earthquake 
Prehosp Disaster Me^/2009;24(5):36S-371. 

Introduction 
According to the WHO, increased life expectancy is one of the major achieve-
ments of the 20 century.^ Nevertheless, older people have different health 
needs compare to younger members of a community. During emergencies 
such as disasters caused by natural hazards and conflict, in low-income coun-
tries, those persons >45 years of age have been found to have high mortality 
rates and to be the most vulnerable.^ Reports of the impact of the Indian 
Ocean tsunami on older people listed isolation, health difficulties, mobility 
problems, limited literacy, and a lack of proper documentation to prove owner-
ship or claim right of access as major causes of vulnerabilities among older peo-
ple. Detailed health information about the experiences and health needs of 
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Study Location Methods Sample Data Collection Instrument 

1 
Rural 
Border Mountain Clinic 

at Sarli Sacha 

a. Retrospective review 
of clinical records 
from 21 January-20 
February 2006 

b. Clinical interview and 
physical assessment 
of older people from 
20-23 February 2006 

a. Clinical Records = 2,942 
Average age of sample = 38 
Age range = 0-83 

b. Physical assessment = 85 
Average age of sample = 58 
Age range = 45-83 

a. Information table 
b. Questionnaire 

2 
Urban 
IDP camp 115 km from 

Muzzaffarabad city 

a. Retrospective review 
of clinical records 
from 21 January-28 
February 2006 

b. Clinical interview and 
physical assessment 
of older people on 
24-28 February 2006 

a. Clinical Records = 392 
Average age of sample = 39 
Age range = 0-69 

b. Physical assessment = 40 
Average age of sample = 53 
Age range = 45-69 

a. Information table 
b. Questionnaire 

Chan © 2009 Prehospita! and Disaster Medicine 

Table 1 A description of research design for the field assessment (age in years; I D P = internally displaced person) 

older people during disasters is limited. In particular, there 
is a dearth of available literature on the health needs of 
older populations in rural areas of developing countries, 
where the impact of humanitarian crises tends to be 
strongest, and the poorest suffer the most enduring damage. 

On 08 October 2005 at 08:50 hours (h), an earthquake 
measuring 7.6 on the Richter scale struck Pakistan's 
autonomous state of Kashmir and part of Indian-adminis-
tered Kashmir. As described by United Nations 
Environmental Programme (UNEP), 3.7% of Pakistan's 158 
million population is >65 years of age.^ To assess the heaMi 
needs of older people in this disaster-prone area, a field study-
was performed in Neelum Valley, a mountainous region in 
PaMstan-administxated Kashmir, four months after the 
earthquake.^ The region was close to the epicenter, and 
destruction was nearly 100%. The aims of this study were 
to answer three major questions: (1) compare and understand 
the difference between the disease patterns of older people 
post-earthquake in affected rural and urban areas; (2) analyze 
the health service utilization pattern of the older population; 
and (3) discuss the current inequities experienced by older 
people during post-earthquake medical relief. 

Methods 
Study Design 
This was a descriptive study performed in difficult circum-
stances, three months after the earthquake in Kashmir, 
Pakistan. Quantitative data were collected using a conve-

iple of older patients who attended two different 
of post-earthquake relief clinics during a 17-day field 

alth needs assessment during February 2006. The data 
collection sites included: 

1’ Rural (Site 1)~A mountainous border clinic at Sarli 
Sacha, set up post-earthquake and supported by 
Merlin, a UK charily. The clinic provided services for 
a cohort of30,000 rural residents of the sparsely pop-
ulated Pakistan/India border area; and 

2. Xhban (Site 2)An internally displaced person (IDP) 
camp, located with an in-camp dinic, 45 miles from 
Muzzafarabad city, organized by Muslim Hand at 

type 
heal 

Chella Band, a local non-governmental organization 
(NGO).This clinic served 382 displaced people. 

The research design for the field assessment conducted 
around Muz2;afarrabad city and in rural Kashmir, Pakistan 
is described in Table 1. 

Old age can be defined in many ways, particularly 
between different societies. In rural Pakistan, it would be 
impractical to define old age by adopting the United 
Nations chronological definition of older people >60 years 
of age, because the official life expectancy in Pakistan in 
2005 was 61.2 years for males and 60.9 for females.^ 
Considering the junctional capacity and social expectations 
of people in rural Pakistan who tend to marry young and 
become grandparents in their raid-forties, the definition of 
older age in this study was context-specific and defined as a 
self-reported age of >45 years.^ 

Data Collection Tools 
Data were collected using research documentation tools 
designed for this context. These tools included a study 
questionnaire for clinic attendees and retrospective clinical 
information tables. 

The questionnaire was designed to guide interviewers to 
capture the general health needs in both study sites. The sur-
vey included questions regarding demographic background, 
medical and drug history, self-reported health status, current 
and past symptoms, mental healA, healthcare access and uti-
lization, and post-earthquake livelihood-related issues. A 
mini mental health test and physical health indicators such 
as weight, height, mid-arm drcumferences, spot blood glu-
cose, spot blood cholesterol level, and blood pressure also 
were collected to detect potential underlying medical condi-
tions not captured during previous clinical consultations^The 
physical examination consisted of measurements of height, 
and body weight, blood pressure, blood glucose level, and 
blood cholesterol. An information table also was designed to 
record retrospective clinical information from dinic medical 
records during tbe study period. Case number, dates of clin-
ic attendance, gender, age, diagnosis, and medication/treat-
ment given were recorded in the information table. 
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Chan © 2009 Prehosprtal and Disaster Medicine 
Figure 1~~A comparison of the most common medical 
diagnoses* between rural and urban clinics as recorded 
in medical consultation records from January to 
February 2006 
*01der patient: One among 2,942 medical records at 
Sarli Saccha mountain d ink ; three among 392 medical 
records at the urban M H Chella Bandi I D P clinic 

Data Collection 
Translators converted questionnaires into Urdu from English. 
Both questionnaires were piloted with patients at each site the 
night before the actual interviews so that necessary modifica-
tions could be made in Urdu. Gender-spedfic healthcare work-
ers fluent in Urdu and English were employed to administer 
the questionnaires, and the assessment team provided training 
to ensure consistency in data quality. Since iUiteracy rates are 
high in the region (80%), verbal consent with witness verifica-
tion was obtained from patients before interviews and physical 
examinations were conducted. Patients attending the consulta-
tions were invited to participate in the study and were reassured 
that their participation in the study would be independent of 
their eligibility to receive medical care/treatment. If the patient 
agreed to participate, a research team member conducted the 
interview while the patients were waiting for their consultation. 
All physical examinations and indicator measurements were 
performed by the assessment team physidan (EC). Due to the 
instability of electronic appliances in areas ofhigh-altitudc and 
extreme temperature, all medical and health records were hand-
written. Clinical records were reviewed manually and all basic 
calculations were performed on-site. Medical records from the 
previous month were reviewed on-site and relevant informa-
tion was recorded in the information table. 

Results 
A total of 125 questionBaires and examinations were com-
pleted on-site (85 in the mountainous clinic and 40 in the 

IDP camps) (Table 1). In addition, the clinical records of 
2,942 and 392 consultations from the mountainous clinic 
(Site 1) and the IDP medical services (Site 2) respectively, 
were reviewed, during the defined study period, 21 
January-20 February 2006. 

Specific Health Care Needs of Older People 
The most common medical diagnoses and underlying; 
medical conditions reported for older people m urban and 
rural setting are compared in Figure 1. Examination of the 
clinical records and the disease patterns among the older 
population were similar in both study settings. 
Backache/myalgia, upper respiratory tract infection 
(URTiypneumonia, heartburn/gastritis, and arthralgia 
were the most common medical conditions recorded. This 
pattern also was similar to that of urban older people. Dr. 
Nj\ . Shericli of Central Military Hospital, Muzaffarabad, 
the main referral hospital in the city, confirmed that the 
most common medical conditions observed that in the 
urban hospital during the study period were respiratory 
infections and skin infections such as scabies. 

While the medical records showed similar disease pat-
terns, a comparison of self-reported health status between 
older people in the remote mountainous area and IDP 
camps showed significant differences. Twice as many older 
people in the remote mountain area (68%) reported that 
their health was worse post-earthquake than did those in 
the IDP camp, although neither group of respondents sus-
tained any injuries due to the earthquake. A chi-square 
comparison indicated that remote mountain respondents 
complained of higher frequencies and increased severity of 
clinical symptoms such as headache (40% vs. 23%,^ = 0.04), 
psychosocial distress (72% vs. 44%, f <0.001) and sleeplessness 
(65% vs. 45%,/ <0.001) when compared with affected indi-
viduals living in the IDP camps. In terms of specific physi-
cal complaints, older people from mountainous areas in 
Study 1 had more dental, hearing, eating, and visual diffi-
culties compared to their IDP counterparts. The severity of 
dental problems was confirmed in reports of weight loss 
(75% vs. 50%,/> <0.001) and eating problems (87% vs. 50%, 
J> <0.002) among older people. The results of selected, self-
reported health statuses and well-being of older people are 
in Table 2. 

Of note, clinical records reviewed in all study locations 
showed a systematic absence of documentation of common 
chronic diseases. Specifically, records showed that only 
acute medical complaints were managed in these clinics. 
There was little or no record of common cardiovascular 
conditions (e.g., hypertension, cardiovascular accidents, or 
diabetes mellitus) or nutritional status of the older age 
groups in either the mountain clinics or the IDP camps, 
unless it was reported as a chief complaint during the con-
sultations (e.g., hypertension). Chronic conditions such as 
diabetic mellitus and hypertension, and basic anthropomet-
ric data such as body mass index (BMI) were not recorded. 
On other hand, findings of the self-reported health surveys 
illustrated that 25-38% of the respondents were aware of 
the existence of at least one unmanaged, underlying med-
ical problem. The three-day, on-site physical examination 
in the mountainous clinic confirmed this finding by indi-
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Rural Site Mountainous 
Clinic* (%) 

Urban Site Internally 
Displaced Person Camp** (%) p-value 

Selected Physical Health-Related Problems 

Dental Problems 100 25 <0.0001 

Visual Problems 75 38 <0.0001 

Weight Loss 75 50 0.001 

Eating Problems (indigestion, lack of 
appetite) 87 50 0.002 

Hearing Problems 54 40 0.043 

Other physical complaints 
Headache 
Dizziness 
Joint/Muscle Pain 

40 
34 
54 

23 
20 
50 

0.043 
0.07 
0.10 

With known underlying medical problems: 
Of which: 

a. without treatment/never had 
treatment 

b. treatment before disaster 
Discontinue treatment post-disaster 

25 

65 
35 
80 

38 

30 
35 
40 

0.02 

<0.001 
<0.001 
<0.001 

Selected Psychosocial Health-Related Problems 

Experience death (at least one family 
member/close relative) 90 40 <0.001 

Loss of possessions 
Some 
All 
Refused to answer 

30 
50 
20 

30 
40 
30 

0.1 
0.07 
0.06 

Feeling depressed and helpless 72 44 <0.001 

Sleeplessness 65 45 <0.001 

Feeling lack of resources: 
Medical 
Food 
Clothes 
Shelter 
Financial support 
Social support 
Most cited other needs: 

Cooking utensils 

60 
25 
20 
70 
90 
60 

40 

20 
5 
5 

20 
55 
20 

5 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 

Overall worsening of health post-earthqu^e 
(4 months after) 68 34 <0.001 

Social-Related Issues 

Currently living alone 
Living with family 
Living with friends/neighbor 

10 
50 
40 

2 
70 
28 

<0.001 
0.04 

<0.01 

Living in: 
Houses 
Tents 

30 
60 

10 
90 

0.03 
0.02 

Received assistance post-
earthquake (aside from medical 
services) 

50 100 <0.01 

Chan © 2009 Prehaspital and Disaster Medicine 
Table 2—Selected self-reported health status of older people in two different settings 
*Results abstracted from mountainous clinic: 85 

Results abstracted from internally displaced person camp clinic: 40 
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Location 
Rural 

Mountainous 
Clinic* 

Urban IDP Camp** 

Total attendees 2,942 392 

Service taken up 
by older people^ 14% 26% 

Male/Female 7:3 3:4 

Chan © 2009 Prehosp'rta) and Disaster Medicine 

Table 3 U t i l i z a t i o n pattern of older people in various 
healthcare setting according to clinical records from 
January to February 2006 
*MerIin's P3, Sarli Saccha Clinic 
•^Muslim Hand I D P camp in CheUa Bandi 
According to UNHCR, population 45 years of age consti-

tuted to approximately 19% of the population in liiat area. 

eating that 38% of the examined patients (31 of 85 
patients) had at least one type of underlying chronic condi-
tion. Furthermore, the most common under-diagnosed or 
managed chronic condition found during on-site physical 
examination was diabetes mellitus (22%, 19 of 85 patients). 

There also were increased disparities in access to care for 
chronic medical conditions among both study population 
groups post-earthquake. Before the earthquake, only 35% 
of older people living in the mountains had received med-
ical management for their underlying chronic medical 
problems, compared to 70% of the older people who lived 
near the city IDP camp. Post-earthquake, among those 
who had chronic medical treatment prior to the earth-
quake, 80% of those living in the remote mountain report-
ed losing access to chronic medical treatment compared to 
40% of those who were living near the city IDP camp. 
Moreover, clinical records showed discrepancies between 
diagnoses and drugs prescribed and an over-prescription of 
antibiotics across all age groups. 

Health Care Utilization of Older People in Different Settings 
Healdacare services utilized by older people are in Table 3. 
Fewer older people attended the remote mountainous clin-
ic (Site 1) compared to the IDP clinic. This suggested geo-
graphic access barriers may exist in remote areas. This also 
is supported by the internal survey of Merlin's airlifted, 
medical mobile clinic in the remote areas of Neelum Valley 
(Zabbar, Koaka, and Telegra), which showed older people 
comprised approximately 45% of the consultations at the 
medical service outreach services to the remote area.^ 

Differences in gender utilization of health services by 
older people were found in both settings. Men were pre-
dominant users of services (70%) in the mountainous clin-
ic (Study 1) but utilization by older women was inversely 
related to the travel distance to the clinic (i.e. the use of 
services was greater the shorter the distance from home). 

Access Issues 
On-site visits also indicated that although direct treatment 
costs were not a major issue for access to health/medical ser-
vices for the respondent, an important unintended barrier to 

reported by urban and rural respondents was 

that men had no access to psychosocial support because most 
programs were targeted exclusively to women and children. In 
addition, a recurrent theme found among men in both clinics 
was “a feeling of limited access to international relief services 
because thq^ are for the vulnerable groups: women and infant". 
On the oilier hand, another barrier to access for older women 
in rural areas was related to the gender of service providers. 
Clinic attendance records in mountainous clinic showed that 
during days when solely male doctors provided dinical ser-
vices, medical services utilization decreased by 30%. 

Discussion 
Overall, post-earthquake health needs identified during the 
assessment were compatible with other findings of older 
people's health needs in crisis/unstable settings such as 
Darfur and Sierra L e o n e , 14 Although the burden of older 
people's post-disaster medical needs made up a significant 
proportion of the services utilized, particularly in the most 
remote areas, the main findings of this study indicate that 
the needs of older people were not formally considered dur-
ing the first four months of the post-Kashmir earthquake 
relief effort. 

Stakeholder interviews^ conducted to understand how 
older peoples issues were dealt with by NGOs in the Pakistan 
Kashmir relief and rehabilitation-planning phase showed that 
95% of the stakeholders agreed that ">45 years old” was a rea-
sonable definition for old age. While almost all of the relief 
stakeholders regarded older people an important population 
group, most respondents admitted, at most, a "reactive" 
approach toward the problems of older people was adopted as 
they assume the medical problems of older people would be 
dealt with by the medical relief groups and none of those 
interviewed were aware of the HAI Guidelines far Best Practice 

for Older People in Disaster and Humanitarian Crises.^ 
Meanwhile, discussions with the medical relief groups indi-
cated none of the medical relief groups had regarded older 
people as a separate group from general population. Thus, no 
special consideration was given to their needs such as chron-
ic disease mana^ment and medication provisions. Some 
stakeholders believed older people issues were beyond their 
mandates and should be dealt with by development agencies. 

In addition, findings show the post-disaster manage-
ment of chronic disease was suboptimal and reveal a missed 
opportunity for older patients to receive good quality clini-
cal treatment. For instance, although most relief healthcare 
settings had the necessary drag procurement for basic txeat-
ment of common chronic medical problems (e.g., diabetes 
mellitus or hypertension), there was a general reluctance to 
manage non-acute conditions. The lack of awareness of 
underlying medical problems and absence of technical 
expertise in the setting rendered most of the stockpile med-
ication useless. The edition of the Sphere Project (2004) 
sets the minimum standard to be observed by relief groups 
and recommends that, although life-saving therapy should 
be given post-disaster for patients with chronic condition, 
there is a need to establish standards and guidelines for the 
management of existing chronic diseases to complement 
the management of acute situations. Strategies to address 
chronic diseases by promoting technological transfer (e.g., 
older patient management and health training for medical 
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and health personnel) and investment in local structures 
(e.g., dental, eye and psychosocial services) during the reha-
bilitation phase are needed. 

In addition, gender inequality in health service access 
exists and agencies that are interested in the provision of 
services in rural setting should increase their sensitivity 
toward potential cultural barriers. This is particularly rele-
vant as the health utilization pattern in this study confirms 
that in traditional conservative rural Pakistan, women do 
not travel far from their households 

Data Collecting Challenges and Information Quality 
Similar to other disaster field assessments,^^ the lack of 
technical and situational resources was the major challenges 
encountered during the Kashmir field health needs assess-
ment. In terms of technical challenges, the efficiency of this 
field assessment was hampered by the lack of appropriate 
needs assessment tools and raedicaJ/liealdi guidelines to 
deal with health needs of older people in disaster situations. 
Generic health assessment tools have limitations in elicit-
ing information about older people's health problems and 
needs, capturing mental health status or adequately reflecting 
living hazards relevant to the setting (urban/rural/mountain 
life). In addition, language dialect and cultural specificity in 
the mountain region made a rapid, in-depth, qualitative 
analysis of health, needs a daunting task. As a result, the 
combination and modification of several health needs 
assessment tools were necessary for this study; however 
these ad hoc assessment tools may raise questions about 
validity and consistency of the study results. 

In addition, there is a lack of available, accurate baseline 
data. For example, the urban clinic was selected as it was con-
sidered by the United Nations Children's Fund (UNICEF) 
to be one of the largest IDP camps with 2,700 displaced peo-
ple. However, this assessment identified, at most, 400 resi-
dents in the camp. This could have been due to population 
movement resulting from IDPs voluntary repatriation to 
their place of origin. Camp officials also admitted that there 
might be population inflation of clinical records by local 
indigenous populations to use the camp health services. TMs 
was compounded by a lack of accurate recording of clinical 
data. Possible explanations for the absence of recording with-
in the clinical records could be the lack of relevant equipment 
(e.g., blood glucose monitoring), equipment failure (subzero 
temperature), or unawareness of the importance of collecting 
and keeping records of medical information. 

Previous disaster studies have shown that cluster surveys 
are an appropriate methodology to capture populations 
during disasters.^^ However, given the situational chal-
lenges and time constraints in Kashmir, a formal cluster 
survey was rendered infeasible within the limited time 
frame. Difficult terrain, weather uncertainty, and landslides 
also posed major difficulty in planning and impeded this 
assessment team from venturing into home settings in the 
remote mountains. As a result, this limited the assessment 
team's ability to investigate the needs of the most vulnera-
ble, immobile older population. Moreover, as helicopters 

lary mode of transportation in Neelum 
» clinics was subject to weather con-

were used as the prima 
Valley, our access to clinics was subject 
straints and flight schedule limitations. 

The assessment mission also was complicated by the 
unstable political climate with major demonstrations 
against the Danish cartoon iBcident occurring across the 
Muslim world.l3 There were several occasions when tbe 
assessment team unwillingly, but inevitably, had to drive 
through mobs of demonstrators in rural villages with a 
potential security risk of inciting sentiments witJi the sight 
of foreigners inside of a motor vehicle. 

Limited timeframe, uriavailability of certain key stakeholders 
for interviews, and l o g ^ c complications (e.g., expensive trans-
portation) had posed further complications in the assessment-

Conclusions 
There was an unmet need among rural, older people after 
the earthquake. Some examples of potential healA inter-
ventions to address the needs gap include active manage-
ment of chronic diseases, gender-specific oiitxeach medical 
services, specific health services for psychosocial problems, 
dental care, and ophthalmology. 

The quality of care could be enhanced through training 
activities, specialist support, and the presence of agencies 
that advocate on behalf of older people and coordinate 
older people's care.9 Moreover, the ongoing, non-commu-
nicable disease (NCD) burden of local older populations 
could be reduced by establishing a long-term N C D strate-
gy during the recovery phase. As most of the health issues 
of older people indicate the need for longer-term care, col-
laboration with local partners and technical groups would 
be important to ensure that older people are not forgotten 
during the recovery phase. In addition, to be effective, 
NGOs in relief settings should increase their sensitivity 
towards challenges faced by older people during disasters 
and plan their interventions accordingly. 

Recent research on the roles that older people play in 
emergencies have shown that they make significant contri-
butions both economically and socially to local relief 
efforts.^ To maximize community potential and recovery 
policy-makers should take the opportunity to invest in the 
health, of older people so tiiat they can continue to con-
tribute to society. 
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Abstract 

Although natural disasters may cause 
massive loss of human life and destrucfioB 
of resources, fhey also present affected 
popalations with a rare opportunity to 
access external resources. Nevertheless, 
many post-disaster medical relief 
intervention programmes only focus on 
the provision of acate medical services 
and tjie control of communicable diseases. 
Carrenfly» no specific study has examined 
why chronic medical needs seem to be 
insufficiently addressed in disaster relief 
interventions. This paper review current 
knowledge about how natural disasters 
affect people with chronic medical needs, 
assess possible factors in disaster 
preparedness and response that pre-empt 
addressing chronic medical needs and 
suggest possible ways to overcome these 
barriers, Unawareaess and insensitivity 
of relief workers towards chronic medical 
conditions, tKe practice of risk rather 
than need-based assessments a focus on 
acute needs’ the lack of reliable Indicators 
and baseline information, and the mtild-
dimensional characteristics of chronic 
medical problems aU pose serious 
chaUenges and probably deter the 
government and post-disaster relief 
agencies to deal with diseases of a chronic 
nature. It is important to increase the 
awareness and sensitivity of the 
stakeholders towards chronic medical 
problems during all pbases of planning 
and intervention. Relevant assessment 
tools should be developed to rapidly 
identify chronic medical needs in resource 
deficit settings. Commmity partnership 
and collaboration that promote local 
ownership and technical transfer of 
chronic disease management skills will be 
essentiai for the sustainability of services 
beyond the disaster relief period. Potential 
programmes might include the technical 
training of local staff, establishnietit of 
essential drug and supply lists, and the 
provision of a range of medical services 
that may address chronic health needs. 
Asia Pac J Public Reaith 7; 19(Spedal 
Issue); 45-51. 

Keywordsx Disaster medical relief, 
chronic disease needs assessment, 
natural disaster, resource allocation, 
sustainability, community partDersbip, 
SPHERE. 
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Introduction 

In 2000, the WHO reported that non-
communicable diseases accounted for 
up to 59% of the total mortality in the 
world and 46% of the global burden 
of disease'. These diseases often have 
the greatest effect and worst 
consequences in the developing world 
and in the poorest segments of the 
population^. It is estimated that 
chronic conditions will be responsible 
for 78% of the disease burden in 
developing countries by 2020. With 
limited resoiirces and expertise, many 
of these developing countries will 
have to concurrently respond to the 
double burden ofboth acute infectious 
diseases and chronic diseases 

In recent years, the international 
disaster response guidelines such as 
the Sphere Project's Humanitariaii 
Charter and Minimum Standards in 
Disaster Response^ have advocated 
for the inclusion of non-
communicable diseases as part of the 
minimum standards of humanitarian 
medical interventions. Nevertheless, 
many post disaster medical relief 
intervention programmes only focus 
on the provision of acute medical 
service and the control of com-
municable diseases. Moreover it 
could be argued, that disasters not 
only cause massive loss ofhrnnan life 
and the destruction of resources, but 

may also present the affected popu-
lations with a rare opportunity to 
access external resources and to 
improve access to services. Fre-
quently, emergency medical relief 
agencies remain at a disaster affected 
region for more than six months post-
disaster to provide assistance. With 
their technical expertise, resources 
and manpoweii these external medical 
relief resources have significant 
potential to support the restoration, 
reconstruction and improvement of 
health services in disaster affected 
areas. For example, the low cost inter-
ventioQS that are geared towards 
disease prevention and reduction of 
chronic medical complications may be 
established alongside the emeigency 
primary health care services provided 
during the relief phase. 

Thus far, no specific study has 
examined if chronic medical needs 
can and should be addressed in the 
post-disaster interventions. If a case 
can be made to mclude chronic 
medical needs in the post-disaster 
emergency plarming, it •will also be 
useM to examine the factors that 
currently hamper the proper assess-
ment of these needs and mdusion of 
appropriate interventions in the 
miergency response. We will explore 
these issues further mtids paper. More 
specifically we aim to (1) review 
current knowledge about how natural 
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disasters affect populations with 
chronic medical needs, (2) analyse 
possible factors in disaster prepared-
ness and response that pre-empt 
addressing chronic medical needs, and 
(3) suggest possible ways to overcome 
these barriers. 

While a similar case can probably 
be made for addressing chronic 
medical needs in conflict-affected 
populations, the dynarmcs of conflict 
and the response options are suffi-
ciently different, thus in this article we 
limit ourselves to natural disasters. 

Methods 

The WHO^ has expanded the 
definition of chronic condition from 
traditional "non-communicable 
diseases" (e g. diabetes, cancer and 
asthma) to include conditions that 
require extended periods of health 
care support such as persistent 
communicable conditions, long-term 
mental disorders as well as ongoing 
physical impairments. However; for 
this study we limit the scope to 
" t rad i t i ona l non-comraunicable 
disease" only. In addition, due to flie 
specific focus on natural disasters, we 
limited the literature search, to natural 
disasters and deliberately excluded 
man-made disasters and conflicts. A 
medical literature search and web site 
review was conducted using PubMed, 
Medline, Eldis, Reliefweb and Google 
Internet searcli engine with keywords 
like: "chronic medical needs", 
"disaster", "heart disease and 
disaster'*, "diabetes mellitus and 
disaster", "asthma and disaster", 
"disaster medical guidelines". Sources 
of articles included a mix of scientific 
studies, field reports, and documents 
provided by the organisations for 
medical relief. Personal experience in 
many disaster response settings, in 
particular a recent exploratory mission 
of assessing older people's health 
needs after the Kashmir earthquake 
has provided the necessary back-
ground. The disaster cycle model, as 
presented in Figure 1 proves a useful 
framework to discuss factors ham-
pering the inclusion of chronic 

medical needs in the disaster response. 
The foUowiEg are some limita-

tions to this study, i) the exclusive use 
of publicly available documentation 
in English, li) inconsistencies in 
quality of the used materials, and lii) 
iinder-reportiBg on health experiences 
in post-disaster settmgs in developing 
countries. 

Research analysis 
The literature search initially yielded 
approximately 150 relevant articles 
related to various chronic medical 
needs in natural disasters. Ei^ly three 
percent of these studies were 
conducted in developed countries 
(e g the US and Japan), while most 
studies conducted in developing 
countries were only available as 
impublished grey literature or agency 
technical reports. About 10% of the 
articles identified were in languages 
other than English, but with a 
translated title indicating relevance. 
Most of these were from countries that 
were prone to natural disasters, such 
as Japan and Chirm. Given the 
sophistication of the earthquake 
related research in Japan and the high 
frequency of natural disaster 
occurrences in countries like China 
and India, a pitfall of our study was 
the necessary exclusion of these 
papers due to the language barrier. 

We also conducted a literature 
search on health experience of the 
post-natural disaster older people as 
we believe the burden of chronic 
disease usually falls upon older 
people. The results of tihis additional 
search did not change the selection of 
articles as most of the studies on the 
post-natural disaster older people 
focused on the excessive motility of 
the older population group '̂'̂  rather 
than on the chronic health conditions 
of the survivors. 

Results 

(I) How disasters affect populations 
with chronic medical needs? 
Overall, there is great scarcity of 
literature addressing the issue of 
chronic medical needs during 

disasters. However, there is 
evidence that people with chronic 
medical problems are negatively 
affected by natural disasters m both 
developing and developed countries. 
A study of the health status of 
populations affected by floods in 
China" from 1996-1999 reported a 
higher prevalence of eight chronic 
diseases m flooded areas when 
compared with non-flooded areas. In 
New Orleans, a post-flood study 
showed that about 25.4% of adults in 
the affected population had at least 
one or more chronic medical 
problemi8.i9. A study in Japan showed 
a 3.5 fold-increase of myocardial 
infarctions and double frequency 
increases of stroke cases in people 
living close to the epicentre of the 
Hanshin-Awaji earthquake in 1995 
wilbin the first four weeks, while an 
increase in. cardiac mortality con-
tinued for about eight weeks after the 
earthquakê ®. Ano&er Japanese study 
found a strong hnk between the extent 
of damage due to a catastrophic 
earthquake and an increase in 
morbidity rates for both acute 
(pneumonia and peptic ulcer) and 
chronic diseases (such as asthma): 
Fuithermore, asthma was reportedly 
worse after the Tottoir-Kea Seibu 
earthquake m 2004, and acute asthma 
attacks were more likely to occur 
within the first week after the 
earthquake^^. Acute and chronic 
respiratory failure and acute exa-
cerbation of bronchial asthma each 
made up 6.8% of the total hospital 
admissions for respiratory problems 
one month after the Great Hanshin 
Earthquake in 1995". Earthquakes 
might also trigger and exacerbate 
gasfnc ulcer^ M, with bleeding often 
reported as a complication. Other 
studies showed that earthquakes 
adversely affect chronic renal failure 
requiring (iialysis^5,26 paring the 
Turkey's Marmara Earthquake in 
1999, research showed that the 
earthquake had a negative impact on 
glycemic control and quality of life 
(QOL) of people with type 1 
diabetes^"^, while for the Kobe 
earthquake, Japanese researchers 

46 

M . 

L > m 

feveale 
^^stiessa 

cietabc 
("S^/ith c 

"studiej 
( - q u a l i t 
fjTestaWi 
S of tim 
^ ,incree 

^ diagiK 
theea 

^^ ip20C 
of ol 
Cbarl 
medi‘ 
ditior 
disab 

Pf; - of ad 
come 

K 1 
three _ 
base-

A ‘ 
^ asso( 

h 1 

t : : indic 
with ft 
natu 

k ^ exis 
neec 

6 

mos 
dev( 

pop 
r" prol 
I be 
I: disc 
k . exp 

f ma 



Asia-P^ific Journal of Public Health 2007 Vol 19 Special Issue 

revealed that chronic, life threatening 
stress as a result of a disaster worsened 
metabolic control (HbAlc) m patients 
with diabetes melhtus^s-^o. These 
studies also revealed that pre-quake 
quality of life levels only got re-
estabhshed after the extended penods 
of time. Other research showed an 
increase m the number of newly 
diagnosed diabetes patients following 
the earthquakes i n Los Angeles^^ and 
Armenia^^ respectively A CDC study 
in 2004 on needs and the health status 
of older people after Hurricane 
Charley showed that the disruption of 
medical care for pre-existing con-
ditions (CVD, diabetes and physical 
disabilities) had led to a 32% mcreasc 
of adverse effects of medical out-
comes m some areas 

The literatuie search leads to 
three conclusions First o f a l l , a l -
though many cl inical f indings were 
based on aggregated data and the 
associations may be subject to eco-
logical fallacy, the overall pattern 
indicates that the population groups 
with pre-existmg cturomc medical 
problems tend to be worse off post-
natural disaster. Secondly, the pre-
existing care fo r chronic med ica l 
needs may be seriously disrupted, with 
reported of adverse outcomes. Finally, 
most available documentation is from 
developed countries, and only Imuted 
information on the experience of 
populations w i t h chronic medica l 
problems in developing countries can 
be found. A l though similar chronic 
disease complication patterns can be 
espected ftom patients regardless of 
countiy of origin, the lack of reporting 
may reflect the lack of understanding, 
concern and expertise to deal with 
people with chronic disease m the 
developing countries Further analysis 
HI the following section attempts to 
show how factors m disaster prepared-
ness and response processes may pre-
vent the uptake of addressing chronic 
medical needs in field practice 

factors influencing attention to 
address chronic medical needs 
More and after a disaster 

gure 1 shows a model that highlights 

decision making moments in relief 
resource allocation post natural 
disaster This disaster-cycle modeP^ 
views sudden impact disaster as a 
continuous time sequence of five 
different phases of operational im-
portance: a pre-disaster phase, the 
immediate impact of the event; the 
initial relief response based on an 
initial needs assessment, followed by 
a relief programme modification 
based on further assessments; and 
finally work on longer term rehabili-
tation and reconstruction 

(1) Pre-disaster 
In general, the degree of socio-
economic development will influence 
the availability of medical services 
and health resources for a particular 
population For developed countries 
that have resources and experience in 
dealing with chronic medical pro-
blems, services for chronic medical 
needs can be comprehensive, and 
disaster preparedness planning^^ 
should also include needs of patients 
with non-communicable diseases 

during emergency. However, in low-
income developing countries, 
fragmented medical services and 
limited health resources typically limit 
access to appropriate care for people 
with chronic medical problems 
Frequently, in rural or poor regions, 
where a disaster tends to dispropor-
t ional ly affect the most vulnerable^'^, 
patients may not even be aware o f the 
existence of their chronic medical 
problems and needless to say, pre-
paredness and awareness of chronic 
medical needs during disaster would 
be non-existent Thus, the ability for 
disaster affected populations to handle 
chronic the medical needs of post 
disaster varies vastly according to the 
pre-existing avai labi l i ty o f services 
and care. This implies that i f disaster 
medical relief groups attempt to 
address ch ron i c med i ca l serv ice 
during relief interventions, they would 
have to overcome the lack of pre-
existing local service structures, 
including human resources and 
technical knowledge, and the absence 
of a government strategy to sustain 

Figure 1. Decision making raoraents in relief resource allocation post natural 
disaster 
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services created for chronic medical 
conditions during a relief operation. 
This set of constraints alone usually 
deters emergency relief agencies to 
venture into the arena of managing 
non-communicable chTonic con-
ditions. 

(2) Impact 
During a disaster, the massive loss of 
life, destruction of health services and 
structures have often impaired the 
ability o f both government and relief 
agencies to provide relief beyond 
essential life saving procedures. Even 
for countries with disaster prepared-
ness plans, resources for regular 
primary health care services may be 
re-directed to emergency services.As 
a result, chronic medical needs would 
be sidelined. As pointed out in the 
previous section, an association 
between exacerbation of chronic 
medical conditions and disasters is 
reflected in the literature. To further 
complicate the process, relief workers 
might also unknowingly complicate 
the medical condition of population 
groups through their insensitivity 
towards specific needs of patiente 
with chronic medical conditions. For 
instance, adverse drug interactions 
may go uimoticed and dietary needs 
of diabetes and hypertensive patients 
may not be addressed in food distri-
bution in disaster relief operations'*. 
Unless sensitivity and knowledge of 
relief workers towards chronic medical 
needs increases, medical interventions 
will remain less efficient and effective. 

(3) Initial needs assessment 
While it is critical to respond quickly 
to save lives and prevent suffermg, 
obtaining valid infonnation to make 
evidence-based, appropriate and 
relevant relief decisions is just as 
important. Health needs are tliose 
needs that can benefit from a service 
or intervention along the pathway of 
care, namely, health protection, health 
education, disease prevention, 
diagnosis, treatment, rehabilitation 
and terminal care. Health, needs 
assessment is a systematic method of 
identifying unmet health and 

healthcare needs of a population and 
making changes to meet these unmet 
needs. Although assessing health 
needs prior to intervention appears to 
be evidence-based, it should be noted 
thattr^tionalneeds assessment tends 
to focus on identifying health risks 
rather than health needs. These health 
"needs" assessments focus on 
minimising potential health risks or 
hazards (such as possible disease 
outbreaks) instead of supporting 
ongoing chronic medical/heifh needs 
which have been present prior to 
disaster. 

In addition, most health need 
assessments only identify acute health 
problems^. Standardised essential data 
set of different agencies for rapid 
needs assessment did not identify 
chronic medical disease as essential 
data to be collected during assess-
raeiit35. Despite the fact that 25% of 
people using health facilities 
following the earth-quake of Kashmir 
Pakistan, were older people, none of 
their chronic health conditions were 
managed because these needs were 
not characterised or targeted during 
the initial relief assessment^. 

Furthermore, unreliabie popula-
tion data, highly mobile populations, 
poor security, difficult access, and 
extreme terrain will render direct, 
accurate collection of health statistics 
improbable. The lack of pre-existing 
information on prevalence of chronic 
problems makes estimation of needed 
resources more difficult. Proxy 
measures are often used instead. In the 
US, the use of the Behavioral Risk 
Factor Surveillance System (BRFSS) 
was reported in 2004 to estimate the 
prevalence and number of people with 
chronic diseases such as diabetes, 
heart disease, stroke, hypertension, 
and current asthma who lived in the 
New Orleans-Metairie-Keraier area. 
This information can assist the 
medical and public health conunimily 
in assessing the needs of people with 
chronic diseases after disasters and 
in planning relief efforts. However, 
needs assessments in difficult areas 
like Iraq, South Sudan and Somalia, 
often come down to assessments of 

"availability of health facilities" or 
"presence/absence of health ser-
vices"^® Although these indicators 
may capture access to health services, 
they do not provide the information 
that truly reflects the health problems 
or related needs of the population. 

Moreover, factors that affect 
health outcomes are multidimen-
sional. Many health needs assess-
ments focus on simple measures such 
as mortaJity and neglect other relevant 
health determinants that may have 
contributed to morbidity. Ill health 
may be caused by the lack of basic 
necessities for healthy living such as 
access to clean water and sanitation 
or food and nutrition, poor environ-
menta l factors, and inadequate 
housing and security. Relief operation 
recommendations drawn from single 
sector assessments w i l l be inadequate 
to address all aspects of underlying 
health needs. It is also important to 
identify the capacity and performance 
of the local health services. Access 
to drags and trained personnel will 
affect the health of the population. 
Challenges to the collection of field 
mformation will deter intervention 
planners from conducting in-depth 
assessments. Overly simplistic health 
indicators (raortality rates and raal-
nutrifion) are not sufficient to capture 
possible solutions to addressing real 
needs. 

Despite the criticism of the 
relevance and accuracy of needs 
assessments, perhaps the most likely 
culprit in making chronic disease 
invisible during disaster relief 
intervention is the fact that formal 
assessment was not found to be the 
most important trigger for response. 
Results of foimal assessments were 
often marginal to decision maMng^ .̂ 
In practice, many health interventions 
are based on normative needs deter-
mined by relief workers, rather than 
on unmet needs of the most vul-
nerable. If the relief workers are not 
sensitive to potential chronic medical 
needs of an affected population, it will 
be unlikely tiiat decision makers m 
disaster relief programmes will 
include chronic medical needs. 
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Overall, the lack of awareness 
and insensidvity of irehef workers and, 
needs based assessments that are 
primarily focused on health risks and 
acute needs, together with the lack of 
reliable indicators, baseline 
mformation, and multi-dimensional 
characteristics of chronic medical 
problems all pose serious challenges 
and deter government and relief 
agencies to deal with diseases of a 
chromG nature 

4 (5) Programme modification 
and Rehabilitation 
In a situation such as a disaster, 
competition over limited resources, 
the lack of know-how and the absence 
of institutional strategies to deal with 
chronic medical problems provide 
poor incentives for medical care 
workers to deal with chronic con-
ditions. In addition, in developing 
countries where pre-disaster health 
services are limited, itwiil be unlikely 
to find relevant local staff with 
adequate knowledge of drag use and 
skills to support the management of 
chronic disease. The lack of appro-
priate human capital, supporting 
structures, history of raultidisciplinaiy 
collaboration and government's 
policy that would be required to 
sustain services beyond the emer-
gency will often hamper the manage-
ment or development of relevant 
chronic disease strategies post-
disaster. Fiuthennore, the absence of 
relevant field-friendly clinical 
diagnostic criteria, uncertainty in drag 
availability and the lack of rehabi-
litation facilities also pose additional 
challenges to provide chronic medical 
service in resource deficit settings. 
Fundamentally, many disaster medical 
interventions are acute in nature and 
targeted on short-term outcomes. 
Unless relief agencies or governments 
have strong underlying development 
ethos or policies that encorarage 
community participation in the 
process, the concept of planning the 
long term strategies and sustainable 
exit planning are simply neglected. 

Table 1 provides a sumniaiy of 
the identified factors that may impede 

the provision of care for chronic 
medical needs in the disaster affected 
populations 

(HI) What can we do? 
In order to make chronic disease 
management part o f the medical 
response m developing countries 
affected by conflict it will be 
important to take steps in all phases 
of disaster planning and response. 
Disaster preparedness will need to 
mcorporate plans to deal with chronic 
non-communicable diseases should 
disaster strike. Locally available data 
will assist in determining disease 
patterns and prevalence rates, which 
w i l l be he lp fu l in fo rmu la t ing a 
response including the stockpiling of 
appropriate drugs and supplies. 
Similarly, international relief agencies 
will need to incorporate expected 

needs regarding chronic diseases m 
their contingency planning and be 
prepared to deal with these diseases, 
which may include awareness and 
technical training of their staff. 
Awareness of the needs of often older, 
chronically ill people will be a key 
element during the initial relief phase 
and w i l l include ident i f icat ion o f 
patients and maintenance o f their 
treatment, possibly through active 
case finding. Once more extensive 
needs assessments can take place to 
modify the initial relief programmes 
an4 to prepare for longer term 
rehabi l i tat ion and reconstruction, 
chronic medical needs w i l l have to be 
taken into consideration as well As a 
guide, various possible, low-cost 
activities are listed i n Table 2 using 
Leavell's^^ distinction in primary, 
secondary and tertiary prevention 

Table 1. Factors that may hinder the provision of medical care for chronic 
conditions during the post disaster medical interventions 

(1) Pre-disaster 
No services available (resource deficit setting) 
No human and technical resources 
Chronic medical needs not included into disaster preparedness and planning. 
Not government policy priority 

(2) Impact 
Acute needs take priority 
Relief workers unawareness (iatrogenic problems) 

(1) (3) Needs assessment 
Risk-based rather than need-based 
Acute need f ^ s 
Assessment issues (mobile population, difficult access, lack of appropriate 
indicators) 
Multidimensional outcomes which require multi-sector collaboration 
Lack of sensitivity of relief workers towards chronic care needs 

(4) Rehabilitation 
Opportunity cost of investing limited resources in chronic medical service 
Lack of technical know how of relief workers 
Absence of institutional strategy to deal with longer tenn strategies 
The absence of relevant field-friendly clinical diagnostic criteria, uncertainty 
in drug availability and lack of rehabilitation facilities 

49 

eal 

the V 
jds i 
:eiy 



Table 2 
of population in developing countries 

Primary Prevention 
Educate the affected population about chronic disease prevention and awareness (e g. dietary/habit, exercise smoking 
cessation, alcohol use, injury prevention) 

Secondary Prevention 
Identify and assess health risk (cardiovascular risk) during opportunistic consultation 
Opportunistic screening of chronic medical condition (hypertension, diabetes) 
Establish patient management plans for chronic medical problems based on local resources availability 
Support establishment of chronic medical service through training and coordiBation 

Tertiary Prevention 
Educate health care workers to prevent and detect chronic disease complications through training and coordination. 
Act as a liaison to support the development of multidiscxplinary service among different sectors in to promote 
communication and partnership. 
Establish disease target monitoring according to local service availability 
Support development of disease surveillance programmes at local setting 

I n pursu ing these act iv i t ies 
agencies should ensure that these 
activities can be incorporated and 
sustained in the (re-)emergiQg health 
system fol lowing reconstruction The 
temporary additional resources, in 
terms offunds and technical capacity, 
often seen in post-disaster, may be put 
to use to give a boost to previously 
neglected care for chronic diseases, 
but should remain withra the longer 
term realities o f the health system at 
hand. Community partnership and 
co l laborat ion that promote local 
ownership and technical transfer o f 
chronic disease management skills 
w i l l be essential for the sustainabibiy 
o f services beyond the disaster relief 
period. 

Conclusion 

The current scarcity of data in the 
literature points to the necessity for 
more research on the extent of needs 
of people with chronic, non-
communicable diseases, in particular 
of older people who may suffer from 
multiple chronic conditions. Such 
research may lead the way to 
improved needfe assessment tools and 
intervention models during disaster 

responses. This may not only save 
l ives and reduce unnecessary 
suffering, but may also have longer 
te rm effects. A s po in ted out by 
Stephenson and Dufrane^''''^^, disaster 
relief has long term, implications on 
the affected area. From a public health 
perspective, it will thus be important 
to seize the oppo r tun i t y du r i ng 
disaster rel ief to decrease the global 
burden o f ch ron ic disease. 
Fundamenta l ly , expand ing the 
concept o f med i ca l disaster 
i n te rven t ion to i nc lude chron ic 
medical needs in different stages o f 
disaster p lann ing , response and 
rehab i l i ta t ion may benef i t loca l 
populations i n a sustainable way 
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their needs can be effectively addressed. We would argue 
that the 'tyranny of numbers' often violates the human 
rights of those from smaller groups. Coupled with their 
minority status, the sodo-cultural stigma that Aravanis 
carry with them makes this population extremely 
vulnerable in both developmental and disaster contexts. 
Gender-just disaster management would see that 
Aravanis, the victims of gender discrimination, are helped 
in an equitable manner, in all phases of disaster response. 
Sex- and gender-disaggregated data should take them 
Into account, and their differing needs, capacities and 
aspirations should be recognised. 

‘when we pray we always say 
"Let us be the last Aravanis on 
earth ” Pad ma and Uma, Nagai 
and Cuddlalore, Tamil Nadu 

The needs of Aravanis.for safe housing, access to 
citizenship documents, secure livelihoods, including 
access to credit and training for alternative livelihoods, 
their inclusion In the job market and recognition of their 
capacities and of the jamat as a legitimate body are some 
of the areas interventions can seek to address. Such 
gender-sensltlVe needs assessment will require a process 
of reflection and a conscious effort to tackle entrenched 
biases and gender blindness, constant interaction with 
Aravanis themselves and a deliberate effort to counter the 
negative perceptions of Aravanis within mainstream 

Institutions. Participatory capacity-building workshops 
focusing on ways to integrate their differing needs into 
ongoing programmes could be made an integral part of 
the disaster preparedness agenda. 

To mamstream the gender concerns of Aravanis, strong 
advocacy and lobbying with policy-makers is needed to 
facilitate access to their entitlements, encompassing both 
their practical and strategic gender needs. In this context, 
a government order from 2006 safeguarding the Interests 
of Aravanis needs to be properly analysed and widely 
disseminated, both to stakeholders and to Aravanis 
themselves. Giving the order practical effect remains a 
challenging task for all actors concerned. Finally, there is a 
need for donor agencies to channel funds for the 
empowerment of Aravanis through specific programmes, 
ensuring them a life of dignity and an existence free of 
violence, discrimination and stigma. 

Chaman Pincha is a freelance writer and researcher based 
in Chennai. Her e-mail address is pincha.chaman® 
gmail.com. Hari Krishna is a Humanitarian Representative, 
India, with Oxfam America based in Chennai. His e-maU 
address is harL2068@yahoo.com. 

This article is an edited extract from a research study 
entitled Indian Ocean Tsunami Through the Gender 
Lens Insights from Tamil Nadu, India, supported by 
Oxfam America, The book can be downloaded from 
www.beyondboundaries.org. The views presented In 
this article are those of the researchers, and do not 
necessarily represent the views of Oxfam. 

Including chronic disease care in emergency responses 
Emily Y. Y. Chan and Egbert Sondorp 

Although acute physical injuries are the leading cause of 
human mortality and morbidity in natural disasters, a 
significant proportion of deaths are a result of poor 
hygiene and sanitation, inadequate nutrition as well as 
insufficient health care services due to the destruction of 
healthcare structures and resources to cope with the 
diseases prevalent in the affected area. Whilst the 
provision of bask care following disasters usually focuses 
on the treatment of acute conditions like injuries, 
diarrhoea and respiratory infections, as well as more 
recently on psychosocial and mental health services, the 
provision of care for chronic diseases is rarely seen as a 
priority. For the twenty-first century, the aging of most 
populations around the world. In combination with an 
Increase of non-communicable, often chronic, diseases, 
calls for a rethink,^ 
1E. Y. Y, Chan and E. Sondorp, 'Medical interventions Following Natural 
Disasters Missing Out on Chronic Medical Needs', AS/G Pacific Journal 
of"Public Health, vol, 19, Special Issue 2007. 

The burden of chronic disease 
Table 1 (page 44) highlights the burden of chronic disease 
in selected countries frequently affected by natural 
disasters. The absence or disruption of treatment for 
chronic diseases (like diabetes, high blood pressure, 
mental illness and HIV/AIDS) is not only life-threatening 
for vulnerable groups, but may also give rise to 
complications (e.g. diabetes retinopathy, stroke) resulting 
in a reduction in quality of life and potentially impaired 

-Itvellhoods, due to the costs of complication treatments 
and avoidable deaths. 

To act or not to act 
Typically, a natural disaster emergency health response 
would Include treatment for Injuries, basic care for common 
diseases, surveillance and emergency preparedness for 
disease outbreaks. Management of non-communlcable 
chronic disease Is usually left out There are a number of 
questions that need to be considered when deciding- to 
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Table it Burden of chronic disease and natural disasters in selected countries (2000-2008) 
Country 

c 
i 

f • 

Country 

c 
i 

_ 
f • 

China * 235 33 20 17 8 1 79 
,•166 •• • { VV • ^...... ••”,;.•. ••/• •8 2 , " . . ' . J : 5 3 s i • 

Indonesia* 133 28 12 7 11 3 61 

Pakistan**'--', ‘‘ 
, ’ i : -R- :.i.V,.i-.:’,\v,. -•S :•• \-../sWir̂ vi ̂  T4 •• '4? ‘ V V . v 

Sources WHO, Preventing Chronic Disease: A Vital Investment, World Health Organization Global Report, 2005, http:/ /www.who.!nt/chp/ 
chronfc-dfsease report/en/; Centre of Research on Epidemiology of Disaster (EMDAT), http://www.un)sdr.org/disaster-statist[cs/pdf/isdr-
disaster-statistics-50top-countries.pdf. and http://www.emdat.be/Database/Trends/trends.html. 
* As projected in 2005 ** As projected in 2002 

Table 2 issues to consider 

Toact , - ‘ , & 

Hopuiation need 

Demand from recipient population 

Pre-existing structure/availability of resources and capacity _ _ pf 0 in tm < , \ 

Invitation of the local authorities \ mmmmmmmmmmmmmmm 
Resources (medication, human resources, equipment) 

Operational mandate 

Humanitarfan imperative (emergency/lffesaving for patients) mi^mEmmMmm^mmsmi 
Technical capacity and experience 

Sustainability/continuity because of available local partnership unwillingnessoyiacKofcooparano.fr.mstakeholder . “ 

Willingness to accept technical transfer (of knowledge and 
know-how) 

provide medical services for chronic diseases in developing 
countries during medical relief after natural disasters. Table 
2 outlines some of these issues. 

Gaps in responses 
There are virtually no guidelines regarding the 
management of chronic medical conditions after natural 
disasters. The Sphere Minimum Standards highlight the 
Issue of chronic medical condition management, but 
guidelines in terms of deciding which conditions to 
manage, indicators for monitoring or guidelines on 
treatments to adopt in emergency settings are absent. The 
key gap at the field level seems to be the lack of mandate 
and awareness among relief agencies and health workers 
of the need to manage chronic diseases during emergency 
relief operations. After the Sichuan earthquake In May 
2008, frontline medical teams found that up to 38% of 
survivors needed clinical management of their pre-
existing chronic medical conditions before further surgical 
interventions could be performed for their physical 
trauma,2 Only a handful of relief groups had identified 
chronic disease management as a priority during 
2 L Y. Y. Chan, "The Untold Stories of the Sichuan Earthquake', The 

Lancet, vol. 3 7 2 , 3 5 9 - 3 6 2 , no. 9 6 3 6 , 2 August 2008, ht tp: / /www. 

the[ancetcom/journals/lattcet/artic(e/Pl[Soi4o6736o86at4%i/fu{ltext. 

emergency medical relief work. Even when surgeons and 
appropriate drug supplies were available, many older 
patients with orthopaedic trauma were not surgically 
treated because of their poor clinical condition (for 
instance unstable glucose control for diabetes). In 
addition, immediately after the Initial acute phase, the 
patient profile changes as there will be an increasing 
number of patients seeking care for non-disaster health 
needs, such as unstable hypertension and minor stroke as 
a result of a lack of medication. 

in the decades to come, chronic 
medical conditions will become 
too significant a burden to ignore 
during emergency medical field 
operations 

The major field debate regarding chronic disease 
management post-disasters concerns whether medical 
care should be provided for chronically HI people living in 
areas where pre-disaster health services do not exist. To 
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help decision-making on whether or not to Include care for 
chronic diseases after a natural disaster, we present a 
conceptual model In Figure i . 

It is Important to understand the pre-existing 
circumstances in the disaster-affected location before 
making decisions. Population beliefs and receptivity, pre-
disaster service availability, local technical capacity, 
resource availability in terms of finances and materials, 
the commitment and duration of Involvement of the 
Intervening agency and possible partnerships should all 
be considered. During the assessment, the timing of the 
Intervention (in terms of the stage of the disaster), Its 
goals, where operations are set up, the availability of a 
referral system and the technical capacity of relief 
agencies all have to be examined. 

Regardless of the decision, It is Important to highlight that 
management of chronic conditions Involves a spectrum of 
services ranging from disease prevention/protection to 
health promotion, diagnosis, treatment, rehabilitation 
Ctertiary prevention,) and palliative care. Some of these 
services, such as health advice, would incur no cost but 
have, potentially, long-term implications for disease 
prevention. For instance, not only can smoking cessation 
advice prevent potential adverse clinical outcomes such 

as heart diseases, stroke and cancer, but health advice 
may also reduce spending on cigarette consumption. Even 
If it is decided not to provide chronic disease treatment, 
there are still ways to provide support. For example, 
agencies could try to Identify referral options, where 
relevant services and clinical management support are 
provided, and facilitate referral. At the very least, they 
might consider documenting the key chronic disease 
burdens among the disaster-affected population so as to 
highlight health gaps that need to be addressed. 

In the decades to come, non-communicable chronic 
medical conditions wUl become too significant a burden to 
Ignore during emergency medical field operations. It is 
Important that emergency medical missions do not 
substitute for local systems, and issues ofsustainabUity of 
treatment should be carefully assessed. Nevertheless, 
refusing to manage chronic medical conditions during 
emergency operations may result in the very mortality and 
morbidity which the relief operation Intends to minimise. 

Emily Y, Y. Chan (emily.chan@cuhk.edu,hk) works in the 
School of Public Health, Faculty of Medicine, The Chinese 
University of Hong Kong. Egbert Sondorp is a member of 
the Health Policy Unit at the London School of Hygiene of 
Tropical A/ledicine. 
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Figure 4 Proposed conceptual model for decision-nialdng on whether or not to provide chronic medical services 
post-disaster in developing countries 


