
 

 

 

 

 

 

ASAP brings together leading UK and East African researchers in air pollution, urban planning, economic geography, 

public health, social sciences and development studies to provide a framework for improved air quality management in 

three East African cities: Addis Ababa (Ethiopia), Kampala (Uganda) and Nairobi (Kenya). 

This timely and responsive programme of activity will enhance local decision-making abilities to improve urban air quality, 

reduce the effects of air pollution upon human health, and allow for sustainable development to proceed without further 

deterioration in air quality.  

Central to the project’s aims are strengthening research capabilities and technological expertise in East Africa, with local 

stakeholders and experts involved in the conception, implementation, and uptake of the programme and its outcomes. 
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Question 

What influence do population, occupation and location characteristics have on vulnerability to air pollution? 
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Acronyms 
 
AAQS:   Ambient Air Quality Standard 
ASAP-East Africa: A Systems Approach to Air Pollution – East Africa 
CBD   Central Business District 
COPD:   Chronic Obstructive Pulmonary Disease 
IHME:   Institute for Health Metrics and Evaluation 
PM:   Particulate Matter 
US EPA:  United States Environmental Protection Agency 
WHO:   World Health Organisation 
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Overview  
Air pollution is a global environmental health threat contributing to an estimated three – seven million deaths per 

year worldwide. The effects of air pollution on human health are well documented in a range of epidemiological 

studies with exposure increasing the risk of lung cancer, heart disease, bronchitis and other cardiorespiratory 

conditions. Whilst these estimated figures are alarming, they gloss over the disproportionate impact of poor air 

quality on certain populations, locations and occupations. This rapid literature review synthesises findings from 

rigorous academic, practitioner, and policy references published in the past 10-15 years that discuss vulnerability 

to air pollution exposure based on population, occupation and location characteristics. 

Three dimensions of vulnerability are commonly identified in the literature and will be explored in the ASAP-East 

Africa vulnerability scoping studies:  

 Exposure denotes the degree to which the subjects or areas could be affected by air pollution. The level 

of exposure to air pollution is generally defined by several components and measures, including: the 

frequency and intensity of exposure; the presence or absence of mechanisms that could amplify or lessen 

the severity of exposure and the location relative to sources of air pollution. 

 Susceptibility to air pollution is more difficult to assess than exposure. One needs to consider both the 

components of susceptibility and measures of that susceptibility. Demographic factors such as age, 

gender, and socio-economic status play an important role in assessing susceptibility to air pollution. 

However, these factors are highly context-specific and can also interact with one another. 

 Adaptive capacity refers to actions taken either to reduce or avoid risk. While greater exposure and 

higher susceptibility to air pollution increase vulnerability, adaptive capacity enables people to reduce 

vulnerability to air pollution. The concept of adaptive capacity is important because while exposure and 

susceptibility describe vulnerability in a negative way, adaptive capacity recognises the ability to learn and 

change behaviour. 

In East Africa, little is known about the health and economic impact of acute or long-term exposure to air pollution 

in contexts where population growth, along with industrialisation and rapid urbanisation, are encouraging the 

development of dense urban centres and contributing to worsening air quality. Further to this, in many East 

African cities economic and social disparities persist, acting as effect modifiers i.e. exacerbating or mitigating the 

impact of air pollution on particular groups and therefore influencing their susceptibility and vulnerability. 

The ASAP-East Africa research team seek to explore the experiences of those particularly vulnerable populations, 

occupations and locations in the cities of Addis Ababa, Kampala and Nairobi which are exposed to high levels of 

both indoor and outdoor air pollutants. By exploring vulnerability, the research team will generate a more textured 

understanding of specific characteristics and factors associated with vulnerability to air pollution. This will facilitate 

the development of targeted policies that respond to the needs of those most vulnerable. 
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Background 
Air pollution is a global environmental health threat contributing to an estimated three million deaths per year 

worldwide (Lelieveld et al., 2015). The Global Burden of Disease project (World Bank & IHME, 2016) estimates a 

figure for premature deaths closer to 5.5 million per year (one in every ten and the fourth highest factor for 

causing early death). The most extreme estimates are presented by the World Health Organisation, reporting that 

in 2012 seven million people died - one in eight of total global deaths - as a result of air pollution exposure (WHO, 

2014). 

The effects of air pollution on human health are well documented in a range of epidemiological studies; exposure 

may increase the risk of lung cancer, heart disease, bronchitis and other cardiorespiratory conditions (Kelly & 

Fussell, 2015). The economic cost of this health loss is also significant, the World Bank estimates that globally in 

2013 air pollution led to an estimated $5.11 trillion in welfare losses, and $225 billion in lost labour income (World 

Bank & IHME, 2016).The World Bank concludes that air pollution “is not just a health risk but also a drag on 

development…By causing illness and premature death, air pollution reduces the quality of life. By causing a loss 

of productive labour, it also reduces incomes” (IBID: 2). 

Whilst these headline figures are alarming, they tend to gloss over the disproportionate impact of poor air quality 

on certain populations, locations and occupations. Common approaches to assessing the impact of air pollution 

have tended to assume an equal vulnerability, sensitivity or susceptibility to air pollution (Stilianakis, 2015). This 

assumption masks differences in exposure and risk across populations, locations and occupations with air quality 

in cities varying both spatially and temporally (Kathuria & Khan, 2007). Although average changes in risk 

associated with exposure to air pollution are considered small, some individuals or groups can be considered 

more vulnerable or susceptible than others.  

In the context of ASAP-East Africa research, exposure to high levels of particulate matter (PM) is a particular 

focus. PM of small size fractions is considered to be especially detrimental to public health as it can enter the 

respiratory system and lead to respiratory disease, asthma, strokes, cancer and heart disease (Thurston et al., 

2016). Other health-effects of exposure to air pollution include dermal absorption and ocular exposure which may 

result in eye or skin irritation. The smaller the size of PM particle, the more impact they are considered to have on 

health. PM2.5 and PM10 are particulate matter with aerodynamic diameters less than 2.5 and 10 µm, respectively 

(Seinfeld & Pandis, 2016). PM can be either man-made or naturally occurring, examples include dust, ash and 

sea-spray. A key contributor to heightened levels of PM is the combustion of solid and liquid fuels e.g. for power 

generation, domestic heating and in vehicle engines.  

To guide discussions of vulnerability to air pollution, the ASAP-East Africa research team have adapted the US 

Environmental Protection Agencies (US EPA) Air Quality Index Scale to illustrate how different levels of air 

pollution contribute to different health impacts amongst different groups. An ambient air quality standard (AAQS) 

or index identifies limits on the amount of a given pollutant in the air. The standards are designed to protect 

people’s health and have been calculated to allow a margin for people most at risk e.g. the young and old and 
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people with pre-existing health problems. The ambient air quality standards most often utilised include those 

developed by the European Union, the United States and the World Health Organisation (WHO). The WHO air 

quality standards are not legally binding, rather they represent a guideline for countries. The standards proposed 

by the WHO are significantly tougher than those suggested by others. Figure 1 below provides a guide to different 

levels of exposure to PM2.5 over a 24 hour period, health implications associated with that level of exposure and a 

cautionary statement identifying those groups most likely to be affected. 

Figure 1: Air Quality Index scale as defined by the US EPA (2012)  

PM2.5 μg/m3 (24 hour) Air Pollution Level Health Implications Cautionary Statement for PM2.5 

0.0-12.0 Good Air quality is considered 
satisfactory, and air pollution 
poses little or no risk. 

None 

12.1-35.4 Moderate Air quality is acceptable; however, 
for some pollutants there may be 
a moderate health concern for a 
very small number of people who 
are unusually sensitive to air 
pollution. 

Active children and adults, and 
people with respiratory disease 
such as asthma should limit 
prolonged outdoor exertion 

35.5-55.4 Unhealthy for 
Sensitive Groups 

Members of sensitive groups may 
experience health effects. The 
general public is not likely to be 
affected. 

Active children and adults, and 
people with respiratory disease 
such as asthma should limit 
prolonged outdoor exertion 

55.5-150.4 Unhealthy Everyone may begin to 
experience health effects; 
members of sensitive groups may 
begin to feel more serious health 
effects.  

Active children and adults, and 
people with respiratory disease 
such as asthma should limit 
prolonged outdoor exertion; 
everyone else, especially children, 
should limit prolonged outdoor 
exertion. 

150.5-250.4 Very Unhealthy Health warnings of emergency 
conditions. The entire population 
is more likely to be affected.  

Active children and adults, and 
people with respiratory disease 
such as asthma should limit 
prolonged outdoor exertion; 
everyone else, especially children, 
should limit prolonged outdoor 
exertion. 

250.4-500.4 Hazardous Health alert; everyone may 
experience more serious health 
issues.  

Everyone should limit outdoor 
exertion. 

Air pollution in East Africa 

Clean air is considered a basic requirement of human health and well-being, however, during the process of 

economic development and rapid population growth, air pollution often worsens, becoming a significant health 

hazard (Chen & Kan, 2008; New Urban Agenda, 2017). The majority of studies that explore air pollution and its 

impacts have been conducted in the global north; there is currently a paucity of studies in the global south where 
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the characteristics of ambient air pollution (e.g. air pollution concentration level and composition mixture), 

meteorological conditions, and sociodemographic patterns are contextually unique. Long-term visibility data 

routinely collected at airports required to ascertain take-off and landing conditions, can be used as a proxy for 

historic changes in air pollution (see figure 2). Declining visibility suggests an increase in amounts of suspended 

PM across East Africa since the 1970s (for further discussion see Pope et al, forthcoming). 

In East Africa, little is known about the health and economic 

impacts of acute and long-term exposure to air pollution in 

contexts where population growth, along with industrialisation 

and rapid urbanisation, are encouraging the development of 

sprawling urban centres and contributing to worsening air 

quality (Peña & Rollins, 2017). Whilst visibility data suggest 

declining air quality, many East African cities lack long term, 

high resolution air quality data. Available studies suggest 

that urban growth and economic development have been 

accompanied by worsening air quality. According to the 

WHO (2006: 53) in Africa, the high rate of urbanisation (4–

8% per year in a number of cities), combined with the 

proliferation of polluting vehicles, has resulted in a rapid 

increase in pollutants emitted by motor vehicles. Low 

incomes have encouraged the import of older used vehicles 

in recent years, the use of cheap two-wheeled vehicles and 

cheap fuel, and poor vehicle maintenance. Further to this, in many East African cities economic and social 

disparities persist, acting as effect modifiers i.e. exacerbating or mitigating the impact of air pollution on particular 

groups and therefore influencing their susceptibility and vulnerability.1  

More specifically, available studies of air pollution in Nairobi (one of the ASAP-East Africa focus cities) indicate 

that air quality regularly exceeds the WHO guideline daily amounts, 25 and 50 µg/m3 annual concentrations of 

PM2.5 and PM10, respectively (WHO, 2006; Gaita et al., 2016).  

The ASAP-East Africa research team initiated an air quality measurement campaign (February-March 2017). 

Three sites were chosen as representatives for an urban roadside location (a fire station in the Central Business 

District), an urban background location (the American Wing at the University of Nairobi) and a rural background 

location (the outskirts of Nanyuki, 150km northwest of Nairobi). Measurements were collected using calibrated 

                                                      

1 Effect modification occurs when the magnitude of the effect of the primary exposure on an outcome (i.e. the association) 
differs depending on the level of a third variable.  

Figure 2: Long term visibility measurements 

from Addis Ababa, Kampala and Nairobi from 

1970-2010. 
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Alphasense optical particle counters (OPC-N2) which recorded PM1, PM2.5 and PM10 at ten second intervals, 

aggregated to one-hour time steps. 

Figure 3: Hourly time series data showing PM10, PM2.5, PM1 mass concentrations at the study locations.  

Red line = urban roadside, black line = urban background and blue line = rural background. Where 

multiple OPC-N2 devices were measuring in the same location at the same time, the average is provided. 

The grey shading represents rain events as measured at the urban background location (Pope et al., 

forthcoming). 

 

Analysis of the measured PM data highlights that Nairobi’s air pollution levels exceed WHO guideline values on a 

significant number of sampled days. At the urban roadside location, on 85% and 90% of the days, PM2.5 and PM10 

concentrations exceeded WHO guidelines, with 13% and 40%, respectively, in exceedance by at least double. 

The average PM2.5 daily concentration was 36.6 µg/m3 and the peak time concentration was 73 µg/m3 on average 

across the three month measurement campaign. Air quality in Nairobi’s Central Business District (CBD) is thus 

considered to be at an unhealthy level. To contextualise these readings, figure 4 maps these on the US EPA air 

quality index.  
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Figure 4: Daily concentration of PM2.5 in Nairobi’s Central Business District (Pope et al., forthcoming; Avis 

& Blake, forthcoming) 

 

Vulnerability and air pollution 
Understanding vulnerability to air pollution presents unique challenges for researchers. Authors commonly refer to 

vulnerability as the level of exposure of human life, property and resources to the impact from hazards (Fussell, 

2007). Factors, such as sex, age, education, and occupational exposure, can modify the relationship between air 

pollution and mortality (Kan et al., 2008). Further to this, the effects of air pollution exposure on health are 

considered greater in people with lower socio-economic status (O’Neil, 2003).Vulnerability is thus considered to 

involve two components:  

 External risks, shocks and stresses to which an individual or household is subject.  

 Internal abilities which offer a means for coping without causing damage or loss (i.e. adaptive capacity).  

The ASAP-East Africa programme adopts the WHO’s (2004) definition of vulnerability i.e. “the likelihood of being 

unusually severely affected by air pollutants either as a result of susceptibility to the effects of these substances 

or as a result of a greater than average exposure”.  

Three dimensions of vulnerability are commonly identified in the literature and will be explored in the ASAP-East 

Africa Vulnerability Scoping Studies (Howe et al., 2013):  

 Exposure denotes the degree to which the subjects or areas could be affected by air pollution. The level 

of exposure to air pollution is generally defined by several components and measures, including: the 

frequency and intensity of exposure; the presence or absence of mechanisms that could amplify or lessen 
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the severity of exposure and the location relative to sources of air pollution. Exposure to air pollution is 

thus largely determined by the concentration of air pollutants in the environments where people spend 

their time, and the amount of time they spend within them. 

 Susceptibility to air pollution is more difficult to assess than exposure. One needs to consider both the 

components of susceptibility and measures of that susceptibility. Demographic factors such as age, 

gender, and socio-economic status play an important role in assessing susceptibility to air pollution. 

However, these factors are highly context-specific, and can also interact with one another. 

 Adaptive capacity refers to actions taken either to reduce or avoid risk. While greater exposure and 

higher susceptibility to air pollution increase vulnerability, adaptive capacity enables people to reduce 

their vulnerability. The concept of adaptive capacity is important because while exposure and 

susceptibility, characterise vulnerability in a negative way, adaptive capacity recognises the ability to learn 

and change behaviour. 

Although vulnerability is often considered in relation to a particular stressor or hazard, e.g. drought or in this 

context air pollution, it is clear that it is influenced by interacting biophysical and socio-economic factors. 

Communities, or individuals within a community may therefore experience varying levels of vulnerability (Makri & 

Stilianakis, 2008), further to this, vulnerability may be linked to socio-economic status, gender or age (Adger, 

2006). According to Stilianakis (2015: 10-11) exposure to air pollution may have different effects on individuals 

and population groups due to differences in innate and acquired characteristics. Innate characteristics are mainly 

biological and physiological and reflect the capacity of the human body to respond to exposure. The US EPA 

(2016) note that even moderate levels of air pollution may pose a health concern for a very small number of 

people who are unusually sensitive to air pollution including active children and adults, and people with respiratory 

disease. 

Acquired factors, e.g. socio-economic status, are those that affect coping or adaptive capacity and prevent the 

individual or population group minimising exposure. Vulnerability may thus be compounded by factors including 

location; adaptive capacity (i.e. the ability to protect oneself from harm including access to materials, technology, 

knowledge, information and social protection) the extent of assistance and support, including services, resources 

and technical expertise, that society can provide. Annex 1 provides an overview of relationships between 

population, location and occupation characteristics and associated factors that contribute to vulnerability. 

An individual’s vulnerability to air pollution is thus complex, the product of interactions between environmental 

stressors, innate and acquired susceptibility, differential exposure and adaptation mechanisms (US EPA, 2003). 

As noted, vulnerability to air pollution consists of a number compounding factors inherent in the individual and 

influenced by broader socal or environmental contexts e.g. smoking and co-exposures. An illustrative example of 

how these factors intersect is provided by John et al. (2008) who have developed a vulnerability framework and 

refined this through a systems thinking process (figure 5). It is important to note that studies of the sources and 

impact of air pollution on different groups, occupations and locations are limited in the East African context.  
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Figure 5: Vulnerability Framework (Source John et al., 2008: 6) 

 

Population 

Air pollution is considered to impact on all groups especially when exposed over prolonged periods of time. 

However, some groups are considered to be more susceptible than others when considering exposure. Further to 

this, different pollutants may affect groups in varying ways. WHO considers as vulnerable groups; young children, 

the elderly, persons with certain underlying diseases, foetuses, groups exposed to other toxicants that interact 

with air pollutants and those with low socio-economic status (WHO, 2004). The following groups are considered 

more likely to be affected than others: 

People with pre-existing cardiac or respiratory diseases are considered more susceptible. Studies have 

shown that those with pre-existing disease are at higher risk of seeking medical attention or of using more 

medication to control their condition. For instance, increases in the use of asthma medication in children has been 

associated with ambient levels of air pollution (Gauderman, 2005). More specifically, for:  

 People with asthma: exposure to air pollution might worsen symptoms or trigger asthma attacks. 

 People with lung disease, such as chronic bronchitis (also called chronic obstructive pulmonary disease 

or COPD): exposure to air pollution might worsen symptoms.  
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 People with cardiovascular (heart) disease: exposure to air pollution might induce symptoms such as 

palpitations, chest pain or shortness of breath.  

Young children are among the most susceptible to the effects of air pollution (WHO, 2006; WHO, 2005, 

Schwartz 2004). Children have higher breathing rates than adults and therefore a higher intake of air pollutants 

per unit of body weight. They also spend more time outdoors than adults, thereby adding to their exposure 

potential (WHO, 2005). The developing lung may also have a limited metabolic capacity to address the inhalation 

of toxic substance. Schwartz (2004) notes that 80% of alveoli are formed postnatal and changes in the lung 

continue throughout adolescence, exposure to air pollutants thus poses a serious risk to this population group. 

Some children are especially vulnerable. This includes children with underlying chronic lung conditions such as 

asthma and cystic fibrosis etc. Exposure of pregnant women to high levels of air pollution may also impact on the 

development of foetuses with the potential for health impacts later in life.  

Older people are more likely to be affected by air pollution due to generally weaker immune systems, or 

undiagnosed respiratory or cardiovascular health conditions. As people age, their bodies are less able to 

compensate for the effects of environmental hazards. Exposure to air pollution of elderly populations may lead to 

higher morbidity and mortality predominantly as a result of cardiovascular and respiratory disease (Hoek et al. 

2013). The increases in mortality associated with particulate air pollution are thus greatest among the elderly. The 

prevalence of COPD and other chronic respiratory diseases increases with age. However, many physiological 

changes associated with aging may increase susceptibility to particle effects. Virtually all components of the 

respiratory system are affected by aging, including spirometry, diffusing capacity for oxygen, lung elastic recoil, 

chest wall compliance and inspiratory muscle strength. In addition, maximal oxygen uptake and maximal cardiac 

output decline with age (Sharma & Goodwin, 2006).The elderly may also be more susceptible to particle exposure 

because of lifetime exposure to PM, as well as previous respiratory infections. Exposure to air pollution of this 

group can aggravate heart disease and stroke, lung diseases such as COPD and asthma. A number of features 

thus influence air pollution vulnerability among older age groups. 

 With increasing age, lungs become less capable of filtering air and disposing of pollutants.  

 The elderly often have a weaker immune systems. 

 Issues with sight often manifest as individuals age. This issue is exacerbated when dust particles are 

present in the air.  

 With aging, heart functions decline, those with pre-existing heart conditions may face increased risk of 

heart attacks if exposed to heightened levels of air pollution. 

Gender: Exposure to indoor air pollution from the burning of solid fuels for cooking, heating, and lighting accounts 

for a significant portion of the global burden of death and disease, and disproportionately affects women and 

children in the global south (WHO, 2016). Given differences in time activity patterns of men and women 

associated with the allocation of household tasks, indoor air pollution (particularly exposure to unclean cooking 

fuels) will disproportionately impact on women. More broadly, whether men and women differ in their responses to 

air pollution exposure is subject to debate with findings considered limited and inconclusive. According to 
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Clougherty (2010: 167), it remains unclear whether modifications are attributable to socially derived gendered 

exposures, to sex-linked physiological differences, or to some interplay thereof. 

Socio-economic status: Factors such as socio-economic status are considered to be part of the vulnerability 

burden of populations exposed to air pollution. Epidemiological studies often treat socio-economic status as a 

confounder or effect modifier, since it correlates with other variables that modify risk (Villeneuve et al, 2003). An 

inadequate nutritional status, limited access to health care and higher exposures may be some reasons for the 

higher burden. However, in studies where socio-economic factors were included, a relationship between income, 

education or disadvantage has been noted (WHO, 2004). Such analyses suggest that economically deprived 

communities are the most affected by exposure.  

Crosscutting the above, evidence suggests that health impacts associated with air pollution are more likely in 

contexts when concentrations are elevated over prolonged periods of time. There is limited evidence that short-

term increases in air pollution have permanent effects. It is, however, important to note that existing literature 

struggles to understand the varying effects of acute versus chronic exposure. 

Location 

There are a number of factors that may increase an individual’s exposure to air pollution including time-activity 

patterns, modes of transport, recreational activities and pivotally, proximity to sources of air pollution whether 

major roads or polluting industries etc. Despite this acknowledgment, risk assessment studies often ignore within-

city variations of air pollutants. Low-income populations often live in areas likely to increase exposure to air 

pollutants – notably in locations of high pollution and low quality housing e.g. proximity to high traffic areas or 

factories. Studies that have included socio-economic factors have identified poor and less affluent population 

groups as most exposed to environmental risk in their place of residence (WHO, 2010). The WHO (2010: 33-34) 

highlight that inequalities were reported for environmental risks experienced within the dwelling (such as exposure 

to biological and chemical contamination, noise, temperature extremes and absence of sanitary facilities) as well 

as the residential environment (lack of urban amenities, proximity to pollution sites or polluted areas, exposure to 

traffic related pollution).  

Housing market dynamics in land use decisions may also explain why certain populations experience both poor 

socio-economic status and heightened air pollution exposure. As good housing and environmental quality are in 

high demand in urban areas, they command a financial premium and can be rented for higher prices (WHO, 

2010). Consequently, poor and less affluent population groups tend to be affected to a greater extent by 

inadequate housing conditions and higher environmental burden in their residential environments (WHO, 2010). 

Further to this, poor housing offers little protection from indoor infiltration of ambient pollution, extreme 

temperatures, or allergens (Lipfert, 2004). It is important to note that lower air quality may also be observed in city 

centre areas, however, the benefits of city centre living may, for some, outweigh negative air quality aspects. 

Evidence gleaned from studies in the UK, Netherlands and the United States highlight that there exist significant 

differences in exposure to air pollution that correlate closely with areas of socio-economic deprivation (Fecht et al, 
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2015). Similar findings have been reported in France where risk was highest in neighbourhoods with intermediate 

to higher social deprivation (Morelli, et al., 2016). Available studies of air pollution in poor urban residential areas 

of East Africa are limited but expanding and confirm trends identified elsewhere. Egondi et al. (2016: 503) 

undertook an air quality monitoring study in two urban informal settlements of Nairobi (Korogocho and Viwandani). 

The authors found average PM2.5 levels of 166.4 (Korogocho) and 67.2 (Viwandani). Egondi et al. (2016) 

concluded that residents in both informal settlements are exposed to PM2.5 levels exceeding hazardous levels 

according to WHO guidelines. The study showed a marked disparity between the two areas situated 7 km apart 

indicating the local situation and sources exert an important influence on exposure to PM2.5. 

Risk studies of air pollution that rely on background stations to estimate air pollution levels may underestimate the 

attributable risk. However, due to the variety of studies and methodological approaches as well as the lack of data 

for many regions and countries (including East Africa), it is not possible to make a general assessment or 

quantification of the magnitude of inequality faced by poorer population groups. 

Occupation 

Despite a growing body of evidence of the health impacts of exposure to air pollution, particularly on the 

cardiovascular system, relatively little attention has been given to the effects of occupational exposures (Fang et 

al., 2010). Exposure to air pollution can also result from occupational factors (e.g. outdoor work) and exposure to 

high concentrations of certain air pollutants. Certain types of work (e.g. in transport or construction) may lead to 

higher exposure (Rotko et al., 2000). Further examples of hazardous work can include those who live on waste 

dumps and make a living from sorting and selling waste products. The presence of hazardous waste and the 

smoke from burning of waste is considered to pose serious health risks (SIDA, N.D).  

Findings from systematic reviews suggest that occupational exposure differs from general ambient exposures in 

both particle type (e.g., composition), as well as exposure frequency (e.g. environmental exposures are relatively 

constant while occupational exposures are more variable), duration (e.g. a work-shift and working lifetime vs. an 

entire day and lifetime), and intensity or concentration (i.e. occupational exposures are generally higher than 

ambient levels) (Fang et al., 2010: 1774). These differences in exposure composition, duration, frequency and 

population exposed may have implications on how occupational exposures impact on individual and group health. 

Existing studies corroborate these assertions. A study of taxi drivers in Paris (Zagury et al., 2000), reported that 

this occupation was exposed to higher levels of air pollution than others. Zagury et al. (2000 406-410) reported 

that the average level of nitrogen dioxide in taxi cabs was twice as high as background levels. Black smoke 

concentrations (8-hour average) in taxis were on average almost four times higher than those at a city 

background site. 

Studies in Kenya also highlight differences across occupational groups. Ngo et al. (2015) undertook a study of 

occupational exposure to roadside emissions and inside informal settlements of four occupations (Bus Drivers, 

female workers in Mathare, Mechanics and Street Vendors). Findings suggested that bus drivers had the greatest 

exposure to PM2.5 and were the only occupation that experienced statistically different exposure levels from the 
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other three groups, exposure levels of PM2.5 for street vendors, mechanics and women in Mathare were not 

statistically different from each other. 

Vulnerability and air pollution action 
plans 
The ASAP-East Africa research team note that attempts to deliver air quality improvement requires decisions and 

approaches to be made that are responsive to the needs of specific cities and localities within the city, and that 

this will necessarily involve actions across multiple sectors. Vulnerability Scoping Studies will highlight that whilst 

air pollution levels in excess of prescribed health standards are generally unacceptable, impacts will be even 

more serious in specific areas or amongst certain groups. Vulnerability caused by poverty, disease, occupation 

and poor living conditions exacerbates the problem. To develop effective air quality management or action plans, 

policy makers must engage with a variety of stakeholders to identify prioritised strategies for improved air quality 

that are responsive to specific factors.  

ASAP-East Africa vulnerability scoping studies explore the experiences of those particularly vulnerable 

populations, occupations and locations in the East African cities of Addis Ababa, Kampala and Nairobi, exposed 

to high levels of both indoor and outdoor air pollutants. By undertaking vulnerability scoping studies, the research 

team will generate a more textured understanding of specific characteristics and factors associated with 

vulnerability to air pollution. This will allow the exploration of specific vulnerabilities and facilitate the development 

of targeted policies that respond to the needs of the most vulnerable. Scoping studies will provide an important 

input into policy and/or planning decisions, for example the design of effective intervention programmes targeted 

at specific populations or locations, control strategies, or evaluation if compliance with regulatory standards in 

particular occupations. Scoping studies may also provide a useful input into the development of air pollution 

action plans. 

An air pollution action plan outlines the sequence of steps that must be taken, or activities that must be 

performed, for a strategy to succeed. An action plan has three major elements:  

(1) Specific tasks: what will be done and by whom.  

(2) Time horizon: when will it be done.  

(3) Resource allocation: what specific funds are available for specific activities. 

A population exposure and vulnerability risk prioritisation framework is one means of developing such air quality 

action plans. The WHO (2006) suggest that these should comprise five themes (air pollution sources and levels; 

air pollution potential; community awareness, observations, perceptions and actions; and vulnerability factors). In 

a similar vein Amegah and Agyei-Mensah (2017) outline a number of steps to address urban air pollution. These 

include: strengthening a country’s capacity in air quality monitoring; seeking technical assistance for developing 

air quality management systems; raising awareness of air pollution and surveillance of air pollution-related 
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illnesses; seeking financial assistance for easing vehicular traffic congestion; curbing industrial expansion and 

emissions in cities; outlawing importation of over-aged vehicles and promotion of non-motorised transport; 

ensuring sound waste management practices; community mobilisation for development of urban neighbourhood 

roads and promotion and dissemination of clean cooking solutions. 

Studies have also shown that perceptions of air pollution and participation in air quality studies, including 

conducting and interpreting air quality data, can play a significant role in the development of air quality action 

plans (Ngo et al, 2017). Engagement with a number of stakeholders also helps improve broader understanding of 

air pollution and understand the development of responses to it. Results highlight the role participation in air 

quality monitoring can play in increasing awareness and support local action. Discussion and sharing of results at 

the local level as well as at a wider policy level is thus critical for advocacy to improve air quality. 

What is clear is that addressing air pollution involves a number of interacting factors and actors, making desirable 

outcomes hard to achieve and predict. Maximising the potential of urban areas to improve air quality requires 

understanding opportunities and mechanisms of coordination, planning and accountability among diverse 

stakeholders in a way that acknowledges the complexity of urban challenges. The basic tension within these 

urban centres is how to develop policies via coalitions of stakeholders with shared political will, while at the same 

time understanding the sources of tension that threaten urban cohesion. Strategies to address air pollution must 

be driven by local priorities and conditions, so policy recommendations may vary significantly in different cities. 

Table 1: Possibilities for policy action in relation to indoor and outdoor sources and personal activity 

(Source: WHO, 2006: 80) 

Policy option Outdoor environment Indoor environment Personal activity 

Air quality standards and 
guidelines 

++ + - 

Source control and dilution 
control 

++ 

Traffic control measures 

Relocation or strategic siting of 
polluting industries/ 

++ 

Building codes and ventilation 
regulations 

Regulations on building and 
consumer products 

 Smoking restrictions 

+ 

Car inspections and emission 
controls  

Wood stove catalyst requirements 

Information/ education + 

Air quality warnings and/or 
predictions 

+  

Ventilation, behaviour; smoking, 
heating, cooking, product use, 
warning labels 

+ 

General risk communication 

Market-driven instruments +  

For example, emissions markets for 
acid rain precursors in the United 
States 

++  

“Eco” labelling of products  

Bans 

+  

Tobacco taxes  

Traffic fuel taxes, car pooling 
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Annex 1: Vulnerability components, population 
characteristics and factors, high-risk groups identified from 
the literature 
 

 Table 2: Vulnerability components, high-risk groups identified from the literature (Adapted from Makri and Stilianakis 2008: 332)  

  Vulnerability 
Component 

Population characteristics and associated factors that contribute to vulnerability 

 Age Disease or poor 

health status 

Gender Time-activity 

patterns 

Socio-economic 

conditions 

Susceptibility Physiological 
immaturity 

Physiological 
effects of ageing 

Pre-existing 
diseases 

Nutrition 

Comprised organ 
functions 

Diminished ability to 
maintain 
homeostasis 

Physiological 
differences 

Pregnancy 

 Health and other 
services 

Nutrition 

Work 

Smoking 

Exposure Mobility, 
confinement 

Height 

Exploratory 
behaviours and 
playing 

Outdoor and 
indoor activities 

 Outdoor and 
indoor activities 

Domestic 
activities 

Work 

Outdoor and indoor 
activities 

Transport 

Residential 
location 

Housing quality 

Work 

Transport 

Residential location 

Housing quality 

Work 

Smoking 

Adaptive capacity Isolation 

Dependence on 
caregivers 

 Risk perception 

Health 
management 
practices 

 Risk management 
options 

Health and other 
services 

Public information and 
health education 

Social networks 

Risk mitigating 
technologies 

Population groups identified in the literature 

 Children, 
foetuses, 
infants, 
adolescents 

Elderly 

Elderly 

Children 

Young adults 

Socio-economically 
deprived persons 

Pregnant women 

Young Women 

Commuters 

Residents near high-
traffic areas 

Children 

Young adults 

Persons physically 
active outdoors 

Workers, traffic, blue 
collar 

Poor and low-income 
persons 

Poorly educated 
persons 

Elderly and socially 
isolated persons 

Racial and ethnic 
minorities 
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