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On 2 and 3 May 2008, Cyclone Nargis struck the coast of Myanmar and moved inland across the Ayeyarwaddy Delta and Yangon Division, causing widespread devastation, destroying livelihoods, and severely affected health conditions and infrastructure. The number of human casualties is strikingly high. Over 130,000 people are officially recorded as dead or missing. This amount alone is more than half of the overall number of the dead and the missing which were lost in 15 Asian and African countries as a result of the 2004 Indian Ocean Tsunami.
 Nargis is the most devastating cyclone to strike Asia since 1991. The Government of Myanmar admitted that Nargis was the worst natural disaster in history of the country, and that the cyclone had hit the region that is not prone to receive severe tropical storms.

Globalization of Natural Disasters
Arguably, there is a link between Cyclone Nargis and the globalization of natural disasters. Recent scientific research has linked the trend in the increased number of severe tropical storms directly to the trend in higher sea surface temperatures. In other words, there is a direct link between the global warming phenomenon –which is largely induced by human activities and the release of greenhouse gas – and the increasing amount and severity of tropical storms. Between 2000 and 2004, each year an average of 326 climate disasters was reported, and 262 million people were affected, more than double the level in the first half of the 1980s (Figure 1).
 One obvious example is Hurricane Katrina, which is considered the deadliest hurricane in the United States in the last 80 years, and cost 1,836 lives and damages worth $81.2 billion. 
Figure 1: Climate disasters are affecting more people
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Another aspect of the globalization of natural disasters is that the effects of global warming spread over the world, and its impacts are not limited to industrialized areas or the more developed countries that produce and release more greenhouse gas. The intensive media coverage that accompanies such climate disasters in rich countries as Hurricane Katrina may create a distorting prism that climate disasters affects industrialized countries more. However, the reality is that the overwhelming majority of those affected by climate disasters lives in developing countries (Figure 2).
 Furthermore, global warming increases the chance of severe tropical storms hitting parts of the countries or regions which are not traditionally considered “severe tropical storm-prone” areas. Cyclone Nargis could be a forerunner of this new phenomenon, as cyclones forming in the Bay of Bengal hit Bangladesh and the northwestern coast of Myanmar (Rakhine State), and usually not the low-lying Ayeyarwaddy Delta or Yangon.

Figure 2: Natural Disaster risks are skewed toward developing countries
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Natural Disasters, Health, and Mortality


Cyclone Nargis, which affected the area twice the size of Lebanon, caused widespread destruction to homes and critical infrastructure, including roads, jetties, water systems, and fuel supplies. Power and communication lines were downed. Moreover, it severely affected agriculture, rice fields, livestock, fisheries, as well as industry and commerce. Economic and social activities in the affected area are seriously disrupted.

Despite the serious damage to the economy and infrastructure, the greatest loss caused by Cyclone Nargis is indisputably human health and mortality. As of July 2008, the official death toll stood at 84,537 with 53,836 people still missing. The number of those who were physically injured by the cyclone is as high as 20,000. Severe damage to water and sanitary systems and other infrastructure is likely to cause illnesses and health problems such as enteric, respiratory, and skin diseases. The mental and psychological impact of the cyclone is also significant. According to the Village Tract Assessment (VTA) survey, nearly a quarter of all respondents reported that family members had experienced or observed psychological problems due to Nargis.
 It is clear that the demand for health care services has risen markedly after the cyclone.

Like other catastrophic events, the precipitous rise of demand in health care services comes at the time that the supplies of health care services plunged abruptly following Nargis. Not only were health care facilities and equipment damaged by the cyclone, and medical supplies washed away by sea surge and floods, but a number of health care personnel also died or injured by the storm. Unfortunately for Myanmar, pre-existing conditions and governance of the health sector in the country only make the problems worse. 

Pre-Nargis Situation

Health System

Health care in Myanmar is provided through both the public and private sectors. Although there has been a rapid growth of private health care providers in the late 1980s and 1990s following the launch of market-oriented reforms, private health care facilities are still relatively limited to urban areas. A large number of people in rural Myanmar, therefore, solely depend on a modicum of basic health services provided by the Government.
The main structural unit with the primary responsibility for providing basic health care services is the township-level health system, covering 100,000-200,000. On average, a township medical care system includes a township hospital with 50, 25, or 16 beds depending on population, one or two lower-level 16-bed station hospitals, and between 4 to 7 rural health centers (RHCs) serving about 20,000-25,000 people each. An RHC has, on average, 4 sub-centers (sub-RHCs) operated mainly by a midwife.
 
Health Financing
Myanmar’s health sector is financed by the Government’s annual budget, external assistance, social security, trust funds and community contributions, and fees paid by users of public health services. Since Fiscal Year (FY) 1990-91, total government expenditures on health have increased in nominal terms every year, with the exception of FY 1992-3. However, it appears that the government health spending has declined in real term over the same period. In FY 1990-91, the proportion of government health expenditures (GHE) out of Gross Domestic Products (GDP) was 1 %, and the proportion of GHE out of total government budget was 7.3%. In FY 1999-2000, however, the proportion of GHE out of GDP declined five-fold to 0.2%, and the proportion of GHE out of total government budget fell to 3%.

With the decline of government health spending, it is clear that the health sector in Myanmar faces a critical shortage of funding to address existing and emerging health needs. The social security system covers only 1% of the country’s population. Support from external donors, though low compared with what other less developed countries in the region received per capita, as well as community participation has become a vital element of Myanmar’s health care system.

Health Care Facilities and Services


During the past two decades, the government has paid much attention to expand public hospitals in towns and cities. Between 1989 and 2001, the number of public hospitals in Myanmar grew nearly 19%. However, much less attention was paid to the expansion of primary health care facilities in rural areas, namely RHCs and sub-RHCs. The number of RHCs increased just around 4% over the same period.
 By 2006, there were 832 public hospitals, 1,463 RHCs, and around 5,600 sub-RHCs in Myanmar.

It is interesting to note that the expansion of public health facilities during the 1990s was not distributed equally among Myanmar’s five regions: Hilly, Coastal, Central Plain, Lower Plain, and Delta. Special attention appears to have been devoted to the Hilly region and border areas where ethnic minorities reside. Despite the relative close proximity to the capital Yangon, the Ayeyarwaddy Delta region, with a population of 7 million, received the least benefit from the 1990s public health facility expansion scheme. Of the five regions, according to a statistic in 1999, Ayeyarwaddy Delta is the area with fewest public hospitals, with just 69 hospitals compared with 228 hospitals in the Central Plain and 193 in the Hilly region. Furthermore, the Delta is also the region with the lowest number of public hospitals per population. There is only 1 public hospital per 100,000 people in the Delta region, compared with 2.76 in the Hilly region, and 1.41 in the Coastal region and Central Plain (Table 1).

Table 1: Public Hospitals per 100,000 (by region), 1999

	Region
	Hospitals per 100,000 people

	Hilly
	2.76

	Coastal
	1.41

	Central Plain
	1.41

	Lower Plain
	1.35

	Delta
	1.00


Source: ADB, Myanmar Health Sector Review, 2004, p. 27. Calculated from Ministry of Health, Annual Hospital Statistics Report, 1999.

Moreover, the Delta area also has the lowest number of available hospital beds per 100,000 population (Table 2), and the lowest number of RHCs and station units, which are main primary health care facilities in rural Myanmar (Table 3).
Table 2: Number of Available Hospital Beds per 100,000 population, 1999

	Region
	Available Beds
	Available Beds per 100,000 people

	Hilly
	8,155
	115.5

	Coastal
	3,845
	60.7

	Central Plain
	10,835
	67.6

	Lower Plain
	13,078
	111.1

	Delta
	2,896
	42.0

	Average
	7,761
	80.0


Source: Calculated from state and division data in Ministry of Health, Annual Hospital Statistics, 1999, and ADB, Myanmar Health Sector Review, 2004, p. 28.
Table 3: Number of RHCs and Station Health Units by Region, 2001

	Region
	RHCs and Station Health Units

	Hilly
	266

	Coastal
	195

	Central Plain
	484

	Lower Plain
	266

	Delta
	193


Source: ADB, Myanmar Health Sector Review, 2004, p. 29. Calculated from data provided by Ministry of Health.


With limited health care facilities scattering across rural Ayeyarwaddy Delta, the people in this region needed a long time to reach their nearest health centers. The problems worsen as the region is crisscrossed by thousands of rivers, canals and waterways. Road infrastructure is limited, and several main towns in the region, including the township city of Mawlamyinegyun, is only accessible by boat. As much as 20% of people in the Delta area need over one hour to get to the nearest health facilities, and 4% need more than 2 hours. 

Human Resources in Health


As of 2004, Myanmar had about 40 doctors, 41 nurses, and 35 midwives per 100,000 population. Although the supply of physicians compared with nurses and midwives is unusually high, it is important to note that as much as 65% of doctors work in private or cooperative practices, and they are concentrated in urban areas and hospitals, especially in the Lower and Central Plains.
 The proportion of doctors and nurses per population in Delta region is low. While the average numbers of doctors and nurses per 100,000 population in the Lower Plains are 11.15 and 20.13, the same number for the Delta area are just 3.45 and 4.76. Furthermore, the proportion of midwives per 100,000 population is among the lowest in Myanmar. There are only 15 midwives, on average, per 100,000 population in the Delta region.


One of the main reasons for the lack of health personnel in Myanmar is low wage. In spite of the five-fold pay increase in April 2000, public sector health professionals received extremely low wages. Some incentives such as housing, vehicle, transportation allowance and utility subsidies are given to health personnel, depending on rank and position. A medical doctor at a public hospital earns approximately 80,000 Kyat (US$ 72) per month, and could also operate at private clinics to receive additional incomes. A midwife earns only 30,000 Kyat (US$ 27) per month, and has limited options to operate privately.
 To supplement salaried health professionals hired by the government, Myanmar also recruits volunteer health professionals, mainly community health workers and auxiliary midwives, many are based in the most rural areas. Even though the community health workers and auxiliary midwives could earn money by providing services, there is little to earn in the most rural area of Myanmar, resulting in a strikingly high attrition rate of 28.5% and 21% respectively.

Even though the Government of Myanmar claims that every village has at least one trained health professional, e.g. a community health workers or an auxiliary midwife, the reality is different. According to interviews by the author during the trip into the fields affected the cyclone, there is no health professional in several villages, even before the cyclone. Therefore, it is clear that there is a serious lack of health professionals in rural Ayeyearwaddy Delta before Cyclone Nargis.

In summary, general health care conditions in Myanmar is considered poor by international standard. The fact that Ayeyarwaddy Delta had the country’s poorest health care infrastructure and the country’s lowest proportion of health care personnel per population before Nargis only worsens the situation, making the Ayeyarwaddy Delta the region that was the least equipped and prepared to face natural disasters and the sudden rise of demands for health care services following a catastrophic event.
Post-Nargis Situation


The United Nations estimated that 1.5 million people were “severely affected” by Cyclone Nargis, and up to 2-3 million people were left homeless and exposed. All these conditions have significant health impacts and caused a sharp and sustained increase in demand for health services, and simultaneously a dramatic drop of supplies for health services. 

Sharp Rise of Demands for Health Care Services


Interestingly, the majority of injuries during the cyclone were not caused by extreme wind speeds of up to 200 kilometer per hour or heavy rain. It was mainly due to the storm surge and flash floods, with the water level rising up to 3.6 meter. As homes and buildings were crushed to the ground, those who survived were directly exposed to the rapid flow of the floods and risked being hit and injured by flowing particles. Even those who were lucky enough to hang on to tree trunks until the storm subsided were usually inflicted with severe burns and wounds. However, the people who could survive the cyclone uninjured would be wrong to think that they were safe. On the contrary, they face increased health risks. In fact, the number of people who fell sick due to the consequences of the cyclone would be much higher than those who were directly injured or disabled by the cyclone itself.

Two major causes for increased health risks are low sanitation level and unsafe water usage. The cyclone has damaged many pit latrines and the high-level water table makes their usage even more difficult. Prior to the cyclone, according to the VTA survey, 77% of the households interviewed had a pit latrine; now this has declined to 60%. Most of those who lost their latrines now defecate openly, rising from 8% to 16%. Defecation in trenches increased from 12% to 17%. A particular concern is the increasing use of floating latrines by river banks, which has increased from 3% to 7% (Figure 3), and the low usage of soaps, only 33% at the household level.

Figure 3: Low Sanitation Level
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Source: Village Tract Assessment (VTA) survey

Water sources of affected households are also of particular concern. Almost 40% of the villages reported their rivers and ponds have been salinated, due to the influx of sea water during the storm surge. Most have shifted from these sources to rainwater tank collection. Still 74% of households are using risky water sources, which include ponds, rivers, and open dug wells. Given the contamination of these sources, the potential for the spread of pathogens is huge. Water quality tests by the Government found coliform as well as e.coli bacteria in ponds, creeks, and rivers. Households are aware of this risk, as more than 60% of households reported usage of unsafe water sources (Figure 4).

Figure 4: Water Sources of Affected Households
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Source: Village Tract Assessment (VTA) survey
Due to increased health risks, more than 65% of households reported health problems among family members during the period one month after the cyclone. Nearly 40% reported cold and fever. Thirty-four percent of households reported diarrhea, and nearly 10% reported skin infection and rash (Figure 5). In addition to physical illnesses, 22% reported mental problems due to the cyclone. However, as mental and psychological problems are likely to be understood only as very serious incidences by village respondents, the proportion of people with psychological stress may be much higher.

Figure 5: Common Health Problems
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Source: Village Tract Assessment (VTA) survey
Dramatic Drop of Supplies for Health Care Services


While the demands of health care services sharply increased following the cyclone, the supplies for health care services dropped so dramatically, especially in rural areas. The drop in supplies for health care services is due to several reasons. First and foremost, the supplies for health care services suddenly decreased as health care facilities were severely damaged by the cyclone and storm surge, especially the facilities in rural areas. According to Damage and Loss Assessment (DALA) survey, the cyclone resulted in the destruction or severe damage of about 60% of public health facilities in Ayeyearwaddy Delta and 52% of facilities in the Yangon Division (Table 4).
 

Table 4: Damage to Public Health Facilities by Division/State
	Division/State
	Damage

	
	Full
	Partial
	Roof
	None
	Total number of Facilities

	Ayeyarwaddy
	15%
	21%
	24%
	40%
	621

	Yangon
	6%
	14%
	32%
	48%
	548

	Bago East
	4%
	17%
	67%
	12%
	24

	Mon
	0%
	35%
	45%
	20%
	18

	Kayin
	0%
	0%
	0%
	100%
	6

	Percentage Total
	11%
	18%
	29%
	42%
	1,217


Source: PONJA Team Estimates

Although larger facilities were also affected, the cyclone mostly affected smaller public health facilities that serve more remote and rural populations, namely station hospitals, RHCs or sub-RHCs. Seventy-four percent of RHCs were damaged. Thirteen percent of station hospitals and 12% of sub-RHCs fully collapsed (Table 5). More importantly, such damage has resulted in the disruption of health services to the majority of the rural population and the poor who rely on these facilities and were most affected by the cyclone.
Table 5: Damage to Public Health Facilities by Type

	Facility Type
	Full
	Partial
	Roof Only
	None
	Total

	100+ hospitals
	0%
	46%
	18%
	36%
	28

	50-100 Bed Hospitals
	0%
	24%
	47%
	29%
	17

	16-25 Bed/Station Hospitals
	13%
	25%
	26%
	36%
	85

	RHCs/Clinics
	7%
	25%
	42%
	26%
	257

	Sub-RHCs
	12%
	14%
	24%
	50%
	821


Source: PONJA Team Estimates


The destruction of public health care facilities not only was due to the severity of the cyclone and storm surge, but also the weak structure and sub-standard construction and engineering techniques used to build the facilities. According to the field survey by the author and the team, the structure of public health facilities in the affected areas was already weak and lacked maintenance even before the cyclone. Cracked walls, rotted wooden structure, and wooden poles eaten by termites were commonplace prior to Nargis. Moreover, the standard of construction adopted by the government was poor, especially in comparison to facilities nearby which were built by external donors. The author’s team directly observed that the facilities built by external donors withstood the cyclone much better than nearby facilities which were built by the government, which often collapsed totally after the cyclone.


An additional reason for the severe damage of public health facilities in the rural area is the lack of government support and funding for rural facilities. The government only supports the cost of construction of public health facilities down to the level of RHCs but not sub-RHCs. Therefore, funds needed to build sub-RHCs usually come from the scarce resources of the communities or midwives themselves, resulting in poor structure of many sub-RHCs. According to interviews during the field visit, several sub-RHCs in many villages existed only because of the savings of midwives alone. Given that each midwife has an average salary of 30,000 kyat per month, she cannot be blamed for the poor quality and structure of the facility.
Damage to health facilities was also accompanied by losses in equipment, medical supplies, vehicles, and ambulances. It is important to note that there were few equipment and medical supplies to start with at a sub-RHC or an RHC. With toppled roof and collapsed walls, whatever equipment and medical supplies that a health center has, usually without covers, would be damaged by rains. Then, as the water level rose with storm surge, most medical supplies and equipment, except for large furniture, were washed away. Trees also fell on roads and emergency vehicles, delaying emergency rescues and services.

Apart from the losses of public health facilities, equipment and medical supplies, human resources in health are also significantly affected for several reasons. First, several health professional in the areas affected by the cyclone lost their lives or ran away, decreasing the supplies of health workers in rural areas.
 In response to the cyclone, the government put an emphasis on increasing the number of health personnel stationed in hospitals in urban areas. Therefore, the proportion of doctors working in urban areas has increased from 9% to 16%. However, the population in rural villages could not benefit from this increase as the facilities in towns are beyond their reach. 

It is unfortunate that number of doctors and health professionals based in rural areas after the cyclone has decreased. Having weaker structure than an RHC, most housing quarters of public health professionals in affected rural areas totally collapsed, especially those of health assistants, Lady Health Visitors and midwives. As many health professionals in the rural areas become homeless, they are more likely to leave the rural areas for towns to stay with friends and relatives. Indeed, the government has insufficient trained health professionals to replace those who died or injured by the cyclone, or those who ran away or needed to leave the rural areas due to the cyclone.
Due to damaged health facilities, equipment, medical supplies and losses of health professionals, there is a sharp drop in crucial health services offered to people in the rural areas affected by the cyclone, particularly immunization and response to communicable diseases with decreases from 83% to 66% and from 43% to 34% respectively (Figure 6). As communicable disease already posed a major threat to the health of the people in Myanmar before Nargis, the decrease in health care service delivery needs to be reversed as rapidly as possible to control the situation.

Figure 6: Decrease in Crucial Health Services
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Source: VTA survey
Conclusion: Preparation for Future Disasters

There are several lessons we could learn from Nargis. Cyclone Nargis not only shows the world that, due to global warming, natural disasters have become globalized, more disastrous, taken greater toll of life, and resulted in more severe economic and social impacts. It also shows that people living in developing countries are increasingly at risk of being affected by natural disasters, including those living in the areas not traditionally affected by such disasters, or the areas that are the least equipped with health care facilities and personnel to deal with the aftermath of a disaster. Everyone needs protection against this kind of climate disasters, and this protection cannot be done by individuals alone. It requires social intervention, organized and paid for by the government. 
More importantly, Nargis provides the world with the opportunity to learn to handle natural disasters in one of the least developed countries, where the political situation is not always favorable, and where people are almost always poor and vulnerable, with little support from their own government. In such a country as Myanmar, joint efforts and support from donors, civil society organizations and people around the world, together with the government can make a difference to the poor and the vulnerable.
Specifically for the Government of Myanmar, the first issue that it needs to address in preparation for future climate disasters is early warning and drills. According to interviews with several villagers and health professionals in the cyclone-affected areas, the government’s issuance of warning about the arrival and expected consequences of Cyclone Nargis was weak and late. The villagers, including health professionals, neither realized that the cyclone would be so severe, nor were they well informed on the preparation for the cyclone.


In addition, the government needs to prepare for disaster and emergency response, including provision of mobile public health teams, floating hospitals, and disease surveillance. In preparation for the long term, the government needs to reconstruct or renovate all public health facilities and staff housing quarters to agreed standards for cyclone resistance. The quality and quantity of health personnel in rural areas needs to be improved significantly, including raising health workers per population ratio, providing higher incentives to health workers, increasing government support for the construction and operation of sub-RHCs, and introducing additional benefits for non-salary health workers in rural areas. Most importantly, that the government must ensure that there is at least one health professional per village, with strong community support and reporting on results. The sooner the Government of Myanmar takes the above-mentioned action, the better the country would be prepared to deal with natural disasters.
� The estimated number of the deaths and the missing as a result of the 2004 Indian Ocean Tsunami is 230,000. The tsunami affected 15 countries, including Bangladesh, India, Indonesia, Kenya, Madagascar, Malaysia, Maldives, Myanmar, Seychelles, Somalia, South Africa, Sri Lanka, Tanzania, Thailand, and Yemen.
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