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Edexcel A2 Geography 

12 Pollution and human health at risk

Exam practice sample answer

Plan

Introduction
The key player, the World Health Organization, stated in its annual report in 2008 that on the whole people are healthier, wealthier and live longer today than 30 years ago. They have reduced health risks because of increased drug coverage, improvements in access to water, sanitation and antenatal care as technology and expenditure have increased. However, these have not been universal, and we now have added risks from faster, wider transmission of disease, associated with globalisation and rapid urbanisation and increased pollution. Changes in lifestyles and food choices have resulted in the present obesity pandemic whilst over 850m (Dunn et al 2009 A2 textbook) people are chronically hungry with associated health issues. Increased ageing populations present more health issues, and overlaying all these morbidity and mortality risks is the largely unknown as yet effects of a changing environment resulting from climate change.

Causal factors of health risks may be split into two sorts; internal (through lifestyle) and external (from the surrounding environment) see Figure 1 which also shows the role of management and effectiveness by international/national/local authorities and NGOs and businesses and charities, which may mitigate the original cause.

Figure 1
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However, there are distinct geographical patterns in the types of causes globally, regionally and locally.

Models will help support this report because they help describe patterns and trends and predict patterns of health risk over time, such as Omrans epidemiology and the WHO health transition models. The former is particularly useful as a framework to compare and contrast spatial patterns as well as over time. Broad divisions of health patterns can be seen globally and locally. Specific diseases may also show different sorts of patterns of diffusion, so measles and HIV/AIDs will be compared. Many patterns are directly linked to economic development, especially with environment related health risks, as suggested by Kuznet so contrasting areas of China and the UK will be used. Many of these suggest differences between the cause and economic development of an area, and hence examples in this report will be taken from LEDCs, NICs, RICs and MEDCs, rural and urban areas and within urban areas. However, partly because of today’s globalised world with switched on and off locations, many developing areas are suffering an increased double burden of infectious and chronic risks, as seen in China. This suggests some health risks are in fact similar across the world.
Section 2 Methodology and research
The following range of sources was used to compile this report:

2.1 Methodology
Most textbooks, articles and websites dealing with the causes and patterns of health risks such as the Philip Allan textbook by Dunn et al and Unit Guide published 2010, and Geography magazine articles will be relatively unbiased and factually accurate. For more depth the BMJ website archive was used, with peer reviewed articles on health issues. Initial starting point was data and teaching podcasts found on worldmapper and for topical information, media sources like the BBC news service, CNN and clips posted on U Tube by a variety of sources were helpful, but likely to be less academic and potentially biased. Charities like Medicine San Frontiers, Oxfam Disaster emergency Committee, Chernobyl Children, Greenpeace and the name and shame pollution website: Blacksmith Institute may be more biased because they are promoting a specific viewpoint. Particular care was taken when using Wikipedia to assess the sources of information, although it was a good starting point.

2.2 Overall patterns and changes over time
Initial research centred on the Gapminder website, which has readily available data suitable for A Level studies, on health trends and patterns. Figure 2 is a sketch of a key graph showing income against childhood mortality, commonly used as an indicator of health risk.

Figure 2
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2.3 What are the causes of patterns at a global-national scale?
According to the World Bank and WHO: High-income countries mean over US$11,456/year/person. These are low mortality countries, where over 66% of the population live over 70 years. Chronic diseases dominate: cardiovascular disease, chronic obstructive lung disease, cancers, diabetes or dementia. Lung infection remains the only leading infectious cause of death for example UK, USA.

In middle-income countries nearly 50% population lives to the age of 70 yrs. Chronic diseases (cardiovascular, respiratory) dominate as in high-income countries, but unlike in high-income countries, HIV/AIDS, complications of pregnancy and childbirth and road traffic accidents also are leading causes of death for example China, Brazil. In both these last two broad divisions, there are also huge pockets of poverty, as highlighted recently with Obama’s reforms of health care in the USA where millions will now receive ‘Medicaid’ who could not previously afford cover and hence had high health risks.

In the low-income countries, meaning less than US$935/year/person, there is high mortality where less than 25% of all people reach 70 yrs, and nearly 33% of all deaths are among children under 14 yrs. Cardiovascular diseases are the main single cause of death. Infectious diseases together (especially HIV/AIDS, lung infections, tuberculosis, diarrhoeal diseases and malaria) create more deaths. Complications of pregnancy and childbirth together continue to be a leading cause of death, for mothers and infants for example in Kenya and Bangladesh. Here, a poorer standard of living generally means more risk from: less clean water, poor access to health care, less female freedom. Politics is a major indirect cause: witness the handling of cholera outbreaks by corrupt and inefficient governments such as Zimbabwe. These countries tend to have a lower ability to cope with natural disasters, as witnessed in Pakistan August 2010 with its devastating floods and tertiary hazard of diseases like cholera. The health hazards of Hurricane Katrina in New Orleans, although on a smaller scale were handled more effectively so there were no direct deaths from water pollution. The deaths here were more associated with physical trauma (Science Daily 2010).

Generally speaking, people simply do not live long enough in poorer economies to experience some of the chronic problems experienced by those in more developed, stable economies with high expectations in environmental control, health systems, insurance and education.

2.4 Patterns at a more local scale? 
This means differences in health risk between rural and urban areas, regions within states and within and between urban areas. Life expectancy and morbidity rates vary greatly, as shown in the table in Figure 3, which shows how male life expectancy varies hugely which is greatly related to health risk. In more affluent areas such as the UK or Shanghai, often life style choices compound relative poverty: with smoking and choice of high fat foods being real issues. (Varied sources e.g. The Guardian, City councils, UK Health Observatory. Data for 2008–2009.)

Figure 3
	Years life expectancy for men
	Long-established MEDC: UK
	Transition economy superpower: China

	More affluent area + high life expectancy
	Winchester: Bereweeke ward 79
Glasgow: suburban Lenzie 84
	Shanghai: 78

	Poorer area + lower life expectancy
	Winchester: suburban council estate Winnall 73
Glasgow: inner-city Calton ward 54
	Rural Yunnan province SW China: 65


2.5 Spatial patterns 
Spatial patterns also change with time, as highlighted back in 1971 Omran called the epidemiological model shown in Figure 4.

2.6 Why is this a useful model for explaining the causes health risk?
As a model, although based roughly on the experiences of places like the UK and Sweden, it can be used to predict futures and alter to fit different scenarios. Different areas of the world have experienced differing lengths of stages, or even telescoped some. So Japan has experienced an accelerated transition compared with W Europe. In many developing countries, a more delayed set of stages is being seen by researchers like the WHO. More aggressively developing economies like South Korea have telescoped stages 1 and 2 into the same period. The basic model had 3 stages, but in the late 20th C three new factors developed meaning a fourth stage is recognised now as shown on Figure 4:

1
Rise of emergent disease HIV/AIDs in the 1980s slowed the shift and has created a double burden of disease affecting rich (USA) as well as poor (African) societies.

2
In more advanced economies, major advances in the prevention and management of heart disease and many cancers, and remarkable increases in life expectancy in especially Western countries.

3
In many of the former Soviet republics, collapse in public health systems from the change from communism is linked to a re-emergence of infectious diseases like diphtheria and TB, helped by increasing inequity, poverty, and tobacco and alcohol use.

Figure 4
	Stages or age + present-day examples
	1 The age of pestilence + famine: 
Low income countries e.g. Ethiopia, Bangladesh but most moving to 2nd stage
	2 The age of receding pandemics, industrialisation:
Low to Middle income countries e.g. India, China especially in rural Western provinces
	3 The age of chronic diseases, post-industrialisation: 
Upper income countries e.g. UK, USA and increasingly recently industrially countries like urban E. China
	4 The age of emerging/re-emerging infectious diseases:
Low to middle income countries, less able to cope with the ‘double burden’ of health risk, .i.e. old + new infectious and chronic diseases.

	Immediate causes of health risk 
	Large number infectious acute diseases. Pollution plays a high role here especially through water borne diseases
	Reduction in the prevalence of infectious diseases + fall in mortality 
	Degenerative + human induced diseases of affluence suffered by ageing populations. Start of real pollution control
	Pollution control most sophisticated 


Section 3: Analysis
3.1 Two infectious diseases: re-emergent measles, a long-standing preventable and curable infection and the emergence of HIV/AIDs
According to the UN Office for the Coordination of Humanitarian Affairs, by 2008 the Global Measles Initiative had helped the vaccination of over 400 million children in 50 countries. The players involved are the American Red Cross, the US Centres for Disease Control and Prevention, the UN Foundation, UNICEF and WHO. They aim to reduce measles deaths by more than 68% globally and 91% in Africa compared with 2000 rates. This shows the cause of some health risks can be managed.

3.2 Pakistan compared with the UK 
Pakistan is currently attempting to vaccinate 64 million children in just 1 year in the effort to eradicate this highly infectious disease, which can cause complications of pneumonia and encephalitis and a high mortality rate. Being only at stage 2 of the epidemiological model, it is still dominated by acute infectious disease, largely because it is a low-income economy (GNI of US$870). However, according to the Population Reference Bureau website, Pakistan is entering a new phase of increased chronic health risks because of its rapidly ageing population, so it will have a double burden to cope with. In comparison, the health risk from measles in the UK (GNI US$42,740) is minimal because of mass vaccinations in the late twentieth century. However, since 2004 there have been outbreaks, mainly because some families have chosen not to immunise their children owing to an unfounded scare over the MMR injection. This is a cause associated with lifestyle choice.
3.3 Switzerland and San Diego
The pattern of measles follows the contagious diffusion model of Cliff, where direct contact is needed between hosts of the disease. This was shown by the 2008 outbreak in San Diego USA caused by a group returning from holiday that had had contact with an infected person in Switzerland. Despite being a highly developed economy, which is really at stage 3 of the epidemiological model, Switzerland has no centrally structured vaccination plan. This particular outbreak travelled the world in less than a month because of air travel. The San Diego family had refused the vaccine, and this was the first time since 1991 the city had seen measles.

Sub evaluation: The causes are basically the same, i.e. the presence of the pathogen, but it is the management that makes the health risk so different in these countries — poverty/wealth and the efficiency of the health system influencing the vulnerability of the population. The scale of the problem in Pakistan obviously needs outside assistance. Yet it comes down to individual lifestyle choices as well.

Section 4 An evaluation of the variation in chronic diseases
These are now creating a double burden especially in transition economies like China, as mentioned in the epidemiological model above. Globally, 15% of the world’s population live in high-income countries, mainly North America and Europe, but only account for 7% of all deaths annually. Malnutrition is the underlying factor, resulting mainly from poverty, for the 5 main infectious diseases: pneumonia, diarrhoea, malaria, measles and HIV/AIDs. These cause 12% of global deaths and the death of 50% of all under 5 year olds. (Adams + Holmes 2010)

Section 5
Pollution as a major cause of toxic health risk: a case study on China villages in central Henan province to try to make the authorities act. This is a small hot spot of water pollution affecting all age groups in this rapidly industrialising country, infamous for its air pollution in the 2008 Olympics, and yet to advance into effective regulation and pollution control as suggested by Kuznet. China has overall poor environmental quality and an under-resourced healthcare system as major causes of health risk.

Section 6: Environmental change at a global scale: pollution, climate change and the potential rise of malaria
Malaria is classed as an endemic re-emergent disease in especially Africa (e.g. Nigeria), owing to a complex mix of causes: chloroquine resistance, civil unrest and migrations, increased rainfall, dam construction, reduced health budgets and drug availability and high birth rates producing vulnerable children. Some developing countries have successfully reduced malaria though such as Brazil, Eritrea, India, and Vietnam.

The Lancet in 2009 stated climate change is the biggest global health threat of the 21st century and outlined the direct and indirect effects on global health from climate change through changing patterns of disease, water and food insecurity, vulnerable settlements, extreme climatic events, population growth and migration. Direct effects will come from expanding vector-borne diseases such as Malaria, already seen in Kenya. Death rates, especially among elderly people, will increase because of heatwaves and floods. However the indirect effects of climate change on water, food security, and extreme climatic events are likely to create the biggest health risks especially in poorer countries unable to adapt or mitigate, such as sub Saharan and poorer Asian counties (other sources: Wellcome Trust, WHO, DIFD).

Conclusion 
Globally, 1 in 3 deaths are from infectious or communicable diseases such as HIV and measles, but most of these are in developing economies. The WHO divides the world into high and low mortality regions, correlating strongly with industrialisation and GNP/GNI, relating back to Omran’s model. However the biggest threat now is from non communicable chronic diseases, especially cardiovascular diseases. The speed in which many countries have changed in their socio-economic structure over the past few decades means a double burden of health risk is faced by managers, as indicated in Pakistan and China. Lifestyle changes are central to this and infectious risks, as shown in the UK measles and San Francisco HIV/AIDs examples.

Causes of risk are complex: Malaria which is spread indirectly by air pollution linked to climate change. The initial cause of health risk, such as pollution toxic waste as in the China cancer villages may then be compounded by mental illness.

The health risk equation highlights vulnerability as a critical cause in determining the level of risk, as seen in all the examples relating to poverty, whether in Winnall, Glasgow, W China, or those needing Medicaid in the USA. This economic factor can be over ridden with effective management however, as in the India and Eritrea’s crack down on Malaria.

The gapminder graph showed today’s pattern in terms of child mortality, with several distinct groupings of health risk globally. These patterns will change from economic and social and increasingly from environmental causes as pollution either increases or decreases in areas and climate change effects take place.

The last key factor to mention is the role of the different players in present patterns and trends for the future, as more and more intergovernmental and charities effort is given to health care, sharing of knowledge and technology especially in our internet age, and increased education of individuals on basic health care.

So yes, there are many similarities in health risk across the world as cultural, economic and political globalisation has increased in the last century, shown in the ‘double burden concept’, but also major differences, as shown by mortality and morbidly rates and how they have altered over time. For example measles is endemic in many areas but controlled effectively in only some places. The common aim of all areas though is to reduce whatever level and type of health risk they have.
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