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Asthma and poverty

If the UK Department of Health’s “Independent inquiry into inequalities in health”1 had
been carried out in the USA, asthma would
probably have occupied a prominent place in
the document. In Britain a review of the
evidence on inequalities did not mention
asthma as a health issue related to poverty.
Americans review the association of asthma
and poverty on a regular basis in the
literature.2–7 Platt-Mills3 suggested that the link
between low social class and asthma was a phenomenon restricted to the USA. Is this perception correct and, if so, why should it be? In
reviewing the topic it is appropriate to
disaggregate several related but separate components. Poverty may contribute to the aetiology, exacerbation, recognition, and management of asthma (box 1). There is also a
historical perspective that needs some consideration. In Britain both coronary heart disease
and diabetes mellitus were initially more
prevalent among the wealthy, but subsequently
became associated with poverty. Studies based
on more recent data may therefore show a different association between asthma and poverty
than earlier work.
+ As an aetiological factor.
+ As a factor contributing to the exacerbation of the condition.
+ As a determinant of the quality of care
that patients receive.
+ As a contributor of psychosocial behaviour which in turn impacts on the
management and prognosis of the condition.
+ As a component in the labelling of the
condition.
Box 1
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Possible eVects of poverty on asthma

Measuring poverty
The nature and intensity of poverty diVer
between societies. In the USA financial barriers
may prevent the poor from obtaining appropriate care and may limit the ability to purchase
medication. In Britain financial barriers are less
obvious and cultural diVerences between strata
in society may be more relevant. It is important
to consider whether we are dealing with structural poverty—that is, characteristics that are
essential to being poor—or characteristics that
are associated with the poorest groups in a
country. Smoking, high indoor and outdoor
pollution, obesity, family size, low birth weight
and preterm delivery, characteristics of diet
and ethnic background which, in varying
degrees, have been found to be related to
asthma, are also associated with poverty, but
they are not essential conditions of being poor.
Poverty has been measured in a variety of ways

in the papers published—namely, income,
socioeconomic status (SES), education, housing tenure, quality and amenities, and indices
based on an array of social characteristics of
small areas such as the Townsend score (UK),
small area zip code (USA), or NZDep91 (New
Zealand). In the USA education level and
income are more frequently used to assess poverty while occupational social class is more
widely used in Britain. In both countries small
area indicators of poverty have been used in
ecological analyses with increasing frequency.
Occupational social class of a person is based
on his or her job title, the type of work he or she
carries out, the training or qualification required for the job, the type of organisation
employing him or her, the person’s position in
the organisation, and whether he or she is selfemployed or working for an employer. In Britain occupational social class is usually divided
into six groups: professional occupations (I),
managerial and technical occupations (II),
skilled occupations subdivided into nonmanual (III NM) and manual (IIIM), semiskilled manual occupations (IV) and unskilled
manual occupations (V). In most other countries considered in this review measurements of
SES have some similarity to the British social
class classification.
Ethnic background in most countries is
associated with poverty and SES. Black and
Hispanic subjects in the USA, Maoris and
Pacific Islanders in New Zealand, and black
subjects and those originating in the Indian
subcontinent in the UK belong mainly, but not
exclusively, to the poorest strata of their
respective societies. Much of the literature is
coloured with attempts to distinguish between
the biological, cultural, and social eVects of
ethnicity on asthma. This overlap will be
unsatisfactorily resolved in any single epidemiological study. However, it is telling that in
most societies where the phenomena have been
studied, asthma is a serious health problem in
most socially underprivileged ethnic minorities. In this overview, which is not a systematic
review, possible confounders in the association
of poverty and asthma are not analysed in
depth. In most papers age, sex, and active or
passive smoking have been taken into account
in the analysis. Air pollution, obesity, family
size or birth order, diet, and type of fuel have
been included infrequently. The emphasis in
this overview is therefore on whether there is an
association between poverty and asthma, and
less on whether it can be explained by
confounders.
The overview that follows is divided into two
sections. The first reviews the contribution of
poverty to the aetiology of asthma and the second assesses the contribution of poverty to the
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Poverty as a contributor to the aetiology
of asthma
ASTHMA AND POVERTY

Mielck and colleagues reviewed 22 studies in
children undertaken between 1973 and 1994
and found little consistency in the relation
between SES and asthma as ascertained by
administered or self-administered questionnaires in community studies.8 All the studies
were carried out in an English speaking country, mainly in the USA and Britain. Most of the
studies showed no association, but most of
those which focused on children with severe
asthma showed that this was associated with
lower SES. In their own study Mielck et al also
found that poverty and severe asthma were
associated in Germany, but this association did
not hold for less severe forms of asthma.8
Papers published since have not greatly
changed this outlook. Another two reports
showed that persistent wheeze was more
frequent in the socially underprivileged.9 10
However, others have been unable to demonstrate an association between asthma and
housing tenure,11 income and mother’s
education,12 and social class.13 14 It is possible
that some of the inconsistency in the evidence
may be because the association between social
class and asthma has changed over a period of
20 years. This has been shown in an analysis
based on three surveys using the same design.
In the latest survey asthma occurred more frequently in subjects of social classes IV and V,
regardless of severity.15
Asthma is more prevalent in black children
living in inner city areas,16–18 but also in black
children not living in poverty in the USA.19
Thus, the association of ethnicity and asthma
cannot entirely be attributed to poverty. In
Hispanic subjects the prevalence of asthma is
also high, but the frequency of asthma is highest in Puerto Ricans and less so in Mexican and
Cuban children.20 It is possible that the diVerences in the frequency of asthma between
Mexican, Cuban, and Puerto Rican subjects in
the USA result from diVerences in social stratification between Hispanic nationalities. Cubans enjoy a higher standard of living than the
other Hispanic groups in the USA.
Airway responsiveness was assessed in relation to social background in two studies. In
Canada exercise induced bronchoconstriction
was highest in poorer social groups but wheeze
and diagnosed asthma were not.21 In New Zealand and Australia airway responsiveness was

unrelated to SES, but it was higher in children
of European descent than in Maoris and
Pacific Islanders.22–24 In Zimbabwean children
reversible airways obstruction, as assessed by
exercise challenge and salbutamol, had a lower
prevalence in poor than in wealthy children in
an urban setting, and a higher prevalence in an
urban than in a rural area.25
There are fewer reports on the relation
between poverty and asthma in adults, but
most of them indicate an association with a
higher prevalence in poor SES groups.26–28
Eachus et al documented an association
between asthma and the Townsend score in
women only in a survey that included the
assessment of a large number of conditions in
Somerset and Avon.29 In the Health Survey for
England in 1996 wheeze in the previous 12
months was higher in manual social classes
than in non-manual social classes in both sexes.
Doctor diagnosed asthma was associated with
lower social class in women but not in men.30 In
the 1995 survey ever wheeze with breathlessness was unrelated to social class,31 but waking
at night with an attack of wheeze, a measure of
severe asthma, was higher in social class V than
in any other social classes (G Valdivia, S
Shaheen, personal communication). Some of
the reports commented on the diYculty of
separating asthma from chronic obstructive
pulmonary disease (COPD) in adults,27 32
especially in older age groups.32 COPD is
strongly associated with social class33 and misclassification may distort findings, especially in
older age groups.
POVERTY, ATOPY, AND ATOPIC DISEASE OTHER
THAN ASTHMA

Sensitisation to aeroallergens and atopic conditions other than asthma are both associated
with asthma. Thus, the association between
SES and sensitisation, eczema, and hay fever
may help to provide evidence as to whether living in a poor environment is related to asthma.
It has been reported that hay fever and eczema
are more frequent in higher social classes.13 34 35
The Health Survey for England 1995 confirmed that hay fever was associated with high
social class, but eczema was not (G Valdivia, S
Shaheen, personal communication). Atopy,
defined as a positive skin test to at least one of
eight allergens, was more frequent in those with
a higher education background.36 In Germany
it was more common in those living in the
wealthier environment of Munich than in those
living in the poorer environment in Leipzig.37
In the Health Survey for England 1995 high
social class was associated with the level of specific IgE against dust mite IgE but not with
total serum IgE (G Valdivia, S Shaheen,
personal communication). Allergen skin test
sensitisation to cockroach has been shown to
be more prevalent in the poorest groups of
society in the USA.38 39 The National Cooperative Inner City Asthma Study (NCICAS)
reported that positive bedroom and kitchen
exposure to cockroach was related to sensitisation in asthmatic children.40 Those sensitised to
cockroach had higher rates of school absenteeism, sleepless nights, hospital admissions and
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severity and exacerbation of the condition. In
trying to disentangle eVects in the causation of
the disease and in its severity there are grey
areas that overlap. In many instances the same
environmental factors (smoking, sensitisation,
housing conditions, and air pollution) may
appear as relevant factors in the causation and
exacerbation of the condition. Studies based on
community studies will be used for assessing
the role of poverty in causing asthma. Analyses
based on hospital admissions or casualty
attendance will contribute to an assessment of
the relation between poverty and exacerbation
of the condition.
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Poverty as a contributor to asthma
exacerbation and severity
POVERTY AND ASTHMA MORTALITY

Most of the studies have shown that asthma
mortality is higher in ethnic minorities and the
poor in the USA43–46 and, with less consistency,
in Britain.47–49 Higgins and Britton48 showed an
increase in asthma mortality rates in low social
classes in 35–65 year old subjects but not in
younger groups. Charlton et al47 found that
asthma mortality was one of the few conditions
unrelated to poverty, but their study was based
on 1974–8 mortality statistics and changes may
have occurred since. Although asthma mortality is the most severe outcome, its study can
only make a limited contribution to an understanding of the influence of poverty on asthma
as death from asthma is a very rare event.
POVERTY AND ASTHMA HOSPITAL ADMISSIONS

Admissions to hospital for asthma are markedly related to poverty.5 43 50–55 There are those
who have concluded that ethnicity is a more
relevant factor than poverty in explaining rates
of hospital admissions because adjustment for
income did not eliminate the association
between ethnicity and admissions to hospital
for asthma.56–58 Others who have only looked at
ethnicity and hospital admissions found rates
higher than expected in ethnic minorities living
in disadvantageous conditions.59 Gilthorpe and
colleagues showed that standardised admission
ratios increased with higher Townsend scores
(denoting higher degrees of poverty) in all ethnic minorities, but less so in white subjects.57
They concluded erroneously that poverty was
less important than ethnicity. An interaction
between poverty and ethnicity on asthma exacerbation is a more appropriate interpretation,
based on their published graph, as the increase
in admission rates with greater poverty was less
marked in white subjects than in other groups.
There has been some discussion as to whether
the severity of episodes of asthma hospitalisation varies by degrees of poverty. However, one
study has shown that levels of oxygen saturation in hospitalised asthma patients were unrelated to poverty,53 and LeSon and Gershwin
also found that, among those admitted to hospital with asthma, young asthmatics requiring
intubation were more likely to be unemployed
and to have a lower level of formal education
than controls.60 These studies strongly suggest
that the higher hospital admission rates of
poorer groups and ethnic minorities are attributable to a higher incidence of asthma exacerbation in these groups rather than to lower
thresholds of severity for admission.
Higher hospital admission rates of
asthmatics who are poor or belong to
ethnic minorities may be due to the fact that
these groups rely mainly on crisis management of the condition,61–64 are under
medicated,50 63 66–73 are under-users of primary

care facilities,62 66 67 72 74 75 lack a planned crisis
management,64 live in adverse environmental
conditions in terms of asthma triggers such as
smoking and cockroach exposure,41 50 or are
exposed more frequently than other groups to
psychosocial problems within the family and
their community.76 Halfton et al reported that,
when poor asthmatic subjects are sick, they are
four times more likely to attend casualty
departments than other asthmatics of similar
severity.61 Others have also reported similar
findings.45 62–65 A higher attendance rate at the
casualty department has also been found in
black American subjects compared with white
subjects, after adjustment for SES.66 67 The
higher attendance at the casualty department
by black subjects after adjustment for SES has
puzzled some researchers. However, one
should be cautious with the inference from
observational studies that ethnicity is more
important that poverty in asthma exacerbations
as adjustment for poverty factors is always
incomplete.
Under medication, a serious problem in poor
areas, either assessed in terms of prescription of
steroids or the ratio of steroids to â agonist use,
has been well documented in the
literature.50 63 66 68–73 The lack of a regular source
of care is given as a reason for poor
management of asthma in the USA.75 This has
been partially supported by the finding that
American Indians and Alaskan natives, entitled
to free health care in the USA, have a hospital
admission rate similar to white subjects despite
the fact that their SES is similar to that of black
subjects.77 However, these ethnic minorities do
not share similar environmental conditions or
genes to those of black and Hispanic subjects
living in inner city areas. In Britain a group
researching hospital admissions for asthma in a
deprived area of London concluded that
admissions were strongly related to smaller
partnership size in general practice.78
MANAGEMENT OF ASTHMA IN THE COMMUNITY

It is clear that adherence to medication is lower
in poorer groups of the community. The main
problem is the low percentage of asthma
patients in the poor groups of society who are
prescribed an anti-inflammatory drug, as
shown mainly in the USA66 71 73 79 but also in
Britain.70 Symptoms of wheeze without a label
of asthma are associated in Britain with the
poorest rate of medication and wheeze without
the label of asthma is more frequent in low
SES.70 However, even in those with an asthma
label in the low SES groups, the percentage
receiving an anti-inflammatory drug is relatively low.51 62 70 73 Patients of low SES may not
value the use of steroids because they do not
perceive them oVering any immediate relief of
symptoms, are time consuming to use, and are
expensive.69 80 It has also been noted that
patients from the poorer sectors of the
community have poor communication with
their doctors,62 69 and that a large proportion of
children take responsibility for their own medication or have multiple carers without a single
one taking overall responsibility.71 With
exceptions,74 it has been shown that most
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unscheduled medical visits.41 Cockroach sensitisation is high in inner cities and poor
neighbourhoods in the USA, but the level of
cockroach sensitisation in Britain is markedly
lower than in the USA.42
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ADHERENCE TO ASTHMA TREATMENT AND
POVERTY

As shown above, it has frequently been
reported that anti-inflammatory drugs are
under-used for asthma. In part this may be due
to inadequate prescription practices. However,
there is evidence that compliance with treatment is low in poor sectors of the population
with lower education level.72 Haas and colleagues showed that, even after immediate hospital discharge, the poorest and least educated
group was likely to receive less intensive
therapy.75 Less intensive therapy in that study
was defined as not being seen by a specialist,
not having had a lung function assessment, and
not having been prescribed an antiinflammatory drug. Apter showed that poor
adherence to steroids was associated with poor
educational level and poor level of communication with the physician.69 Celano et al found in
a sample of low income patients that use of a
metered dose inhaler (MDI), estimated from
canister weight, corresponded to 44% of
prescribed use, a quarter of the carers demonstrated poor technique, and a large number
missed appointments.82 Bender et al, using an
electronic device embedded in an MDI cartridge (recording time and date of each dose
dispensed), showed that complete adherence to
steroids was minimal (3% of days), and
approximately 60% of the time either no doses
were taken or use was minimal.79 Patients overstated claims of adherence as reported in
diaries. In their study poor education level and
poor display of aVection in the family were
related to low adherence and greater disagreement between steroid use as assessed by the
electronic device data and responses in the
diary. This finding is meaningful since, in the
NCICAS study, it was shown that approximately 50% of the nine year old subjects took

principal responsibility for the management of
their asthma.62 Psychosocial factors aVecting
the management of asthma have been frequently reported. Anderson et al reported that
adherence was poorer, not only in lower social
classes, but also in children who left school
before 16 or whose mothers had evidence of
depression or anxiety.68 Wade81, assessing the
psychosocial tests used in the NCICAS, found
that carers of asthmatic children in inner city
areas reported very high levels of behavioural
problems in their children. Almost 35% had
scores compatible with clinical severity. Butz et
al reported an association between high levels
of behaviour problems and severity of asthma
symptoms in the group whose parents had low
educational background, low SES, and perceived low level of social support.76 In describing the psychological status of the carers Wade
reported increased levels of psychological
distress compared with normative samples.81
Morgan reported in a qualitative study that
much of the non-adherence to asthma medication is related to intentional non-adherence
in
ethnic
minorities
from
poor
neighbourhoods.83 This would imply that education alone may not be a solution to asthma
exacerbation and that an understanding of cultural patterns in these groups may be of greater
importance.
Given the great complexity of the problem
and the variety of issues involved, it is perhaps
unsurprising that the results reported in evaluative studies do not show changes in the severity of asthma or in the quality of life of
asthmatic subjects. Evaluation of interventions
has not been the intention of this review. Education eVorts in relation to asthma seem to be
successful in changing levels of knowledge,84 85
but outcomes such as compliance, hospital
admission, days lost from school or work, or
attendance at casualty are unchanged.84 Eastwood and Sheldon86 concluded from their systematic review that there was little good
published research on organisational methods
of delivery of asthma care and Premaratne and
colleagues87 failed to show any diVerences in
the use of an asthma resource centre in
improving treatment and quality of life.
Likewise, intervention to decrease exposure to
cockroaches in an inner city environment was
largely unsuccessful.88
Conclusions
There is a lack of consistent evidence that some
aspect of poverty causes asthma or bronchial
reactivity. Many possible risk factors for
asthma such as smoking, low birth weight,
smoking, air pollution, cockroach exposure,
and obesity are more prevalent in poor sectors
of the community, but hay fever, traits of atopy,
and, with less compelling evidence, eczema
have a higher prevalence in the less deprived
sectors of society. Even in reports in which limited adjustment for confounders were made,
the association between poverty and asthma is
inconsistent. There are two possible strategies
for further progress in this area full of
paradoxes. The first is to make progress in the
taxonomy of asthma and to carry out analysis
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families had primary care providers,62 73 80 but
the poor are under-users of primary care
facilities.62 66 67 72 74 75 However, access to specialist clinics,61 66 waiting for an appointment
with a specialist,62 frequent change of address64
or primary health provider,75 and poor knowledge about asthma64 are identified as problems
in the low SES group. In relation to knowledge
of asthma in low SES, Wade and colleagues81 in
the NCICAS study in the USA found that carers were able to demonstrate knowledge, but
very few were able to apply knowledge when
faced with a vignette of a hypothetical situations requiring asthma care. On some occasions the responses were undesirable and
potentially dangerous. Warman and colleagues
support these findings.73 In their study carers
showed poor management skills when asked to
describe how they would respond to a hypothetical asthma exacerbation. However, when
these hypothetical responses were compared
with responses to real events as obtained from
clinical notes, it was found that behaviour was
better than the replies to the hypothetical situation, although still deficient. This would imply
that carers in the low SES might not be as
unskilled in managing asthma exacerbations as
inferred from artificially created situations.
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according to subtypes of asthma—for example,
if it were shown that the aetiology of severe
asthma is diVerent from mild asthma. This is
currently not possible in population studies.
Alternatively, a systematic review could be carried out. There are many studies available for
such an analysis but substantial diVerences in
the measurement of SES and poverty between
countries make it diYcult.
There is overwhelming evidence that exacerbations of asthma in terms of casualty attendances, hospital admissions, and deaths are
related to poverty or to groups that are
prevalent in poor sectors of society. It is possible that this assessment is coloured by the predominance of the USA reports in the literature.
Tackling the problem is diYcult because many
factors are involved: environmental exposure,
suitability of primary care services, communication skills of health professionals, cultural
characteristics of patients and their families,
and psychosocial problems related to life
events. EVective interventions for tackling
exacerbations and severe asthma need to take
into account this kaleidoscope of hurdles and
opportunities.
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