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Summary objective To review the evidence on the link between malaria and poverty.

methods Review of the published and grey literature to identify (i) the data available on the socio-e-

conomic distribution of malaria incidence and vulnerability, and (ii) the uptake of malaria control

interventions.

results We found mixed evidence on malaria incidence, with a number of studies identifying no

relationship between socio-economic status and incidence, although a larger number of studies do find a

link. There is strong evidence that uptake of preventive and treatment interventions is closely related to

proxies for socio-economic status. More generally, the quality of the literature examining this issue is

highly variable, with many different measures of socio-economic status and often inadequate descrip-

tions of methods of data collection and analysis in relation to socio-economic status.

conclusions Important socio-economic differentials exist in access to malaria interventions, increasing

the vulnerability of the poorest. More information is needed about how other methods of delivering

malaria treatment and prevention can redress these inequalities.
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Introduction

Malaria is commonly recognized as a disease of poverty

(Gallup & Sachs 2001; Sachs & Malaney 2002; World

Health Organization/UNICEF 2003). At the global level,

malaria incidence is concentrated in the world’s poorest

countries, with 90% of malaria deaths occurring in sub-

Saharan Africa (World Health Organization 2002). A

growing body of evidence suggests that the causal link runs

in both directions, as malaria depresses economic growth

(Gallup & Sachs 2001). However, the links between

malaria and poverty at the micro or household level remain

ill-understood. To elucidate the nature and direction of

some of these links, we reviewed the evidence about two

separate but related issues: first, the relationship between

malaria incidence and/or vulnerability and socio-economic

status (SES); and second, the uptake of malaria control

measures by SES.

Methods

A literature review was undertaken on published literature

using electronic data bases (BIDS, Medline, PubMed) and

the following key words: malaria and malaria incidence

plus: equity, socio-economic status, poverty, poor, income,

wealth, burden, treatment seeking. The review was limited

to articles published after 1990, in English. References

identified through electronic databases were cross-refer-

enced and followed-up by hand. Unpublished and grey

literature from the UK and USA was identified by follow-

ing-up references in published and unpublished articles and

communicating with colleagues working in the area.

Finally, internet search engines were used to find studies

from organizations that had not been solicited directly.

The literature on malaria and equity must be seen and

interpreted in light of the broader literature on health and

equity. Our choice to restrict the analysis to studies which

look specifically at malaria treatment is justified by (a) the

interest in the equity issues related specifically to malaria

arising from global disease initiatives such as the Global

Fund and the Roll Back Malaria Parnership, as well as the

Millenium Development Goals; and (b) the specific features

of malaria interventions, which are not always delivered

through health facilities. The latter applies to preventive

measures such as ITNs, which are often supplied outside

the general health service; but equally to some malaria-

specific services (e.g. active case detection through outreach

services) which are more common in low transmission

contexts. These factors notwithstanding, the issues related

to malaria treatment are related to the delivery of general

Tropical Medicine and International Health doi:10.1111/j.1365-3156.2005.01476.x

volume 10 no 10 pp 1047–1059 october 2005

ª 2005 Blackwell Publishing Ltd 1047



health services. The results of our review are expected to

contribute to better understanding of equity in the distri-

bution of health services in general and with regard to

malaria in particular.

Results

Approximately 150 studies were retrieved. However, only

approximately one-third of these turned out to be relevant

and were included in the review. Most were from African

countries, although there were a number from Asia and

South America. Many studies did not set out to explore

the questions examined in this review directly, or if they

did, the study designs were often poor or the methods for

calculating or estimating SES weak and inadequately

described. Studies which examined the determinants of

uptake of preventive interventions, especially ITNs and

the choice of health care provider, were more numerous

and generally of better quality than those which examined

the relationship between poverty and incidence.

Methods and language of poverty measurement

Poverty is a multidimensional construct, embodying a lack

of resources, limited ability to meet basic needs, and a

range of other dimensions of vulnerability and security. It

has both absolute and relative dimensions (Falkingham &

Namazie 2002), which makes it difficult to measure. For

the purposes of this review, we use the terms ‘poverty’ and

‘low socio-economic status’ interchangeably.

Economists tend to use household consumption as a

‘gold standard’ for measuring poverty. Consumption is

frequently proxied by expenditure since it is less subject to

fluctuation than income, and avoids some of the difficulty

of valuing consumption of own production. However,

measuring expenditure is difficult, time consuming and

costly, and suffers from a range of potential biases (Deaton

1992; Falkingham & Namazie 2002).

There are also limitations of relying on a narrow

measure of poverty based on money alone, which may not

fully capture the multidimensional nature of poverty. A

more recent methodological development has been the use

of wealth indices, which can be constructed from a small

number of variables which are more easily observed or

asked about in surveys. In some instances, wealth indices

have been validated against household expenditure data

(Filmer & Pritchett 2001). More often, they are used on the

basis of the plausibility of the relationship between the

individual indicators (usually asset ownership and housing

conditions) and SES. A popular measure is the index

constructed in analysis of Demographic and Health

Surveys (DHS) (http://www.measuredhs.com).

Other indicators are sometimes employed such as

education, gender, rural/urban residence, or occupation.

While these are often not directly aimed at measuring

poverty, they are used to make comparisons between

groups with implied differences in access to resources.

There are problems with measurement and interpretation

of all of these measures. For instance, it may be difficult to

measure years of education, and comparisons of educa-

tional attainment across contexts may not be valid. They

also rest on usually untested assumptions about the link

between these indicators and poverty; for example, that

rural residence implies greater poverty.

An important problem faced in undertaking this review

was that we were restricted by the approaches to poverty

measurement that were used by studies in the literature.

Many of these did not adequately describe their justifi-

cation for choice of a particular approach. Some used

classifications such as ‘low’, ‘medium’, and ‘high’ without

giving definitions. More generally, poverty was not the

main focus of most of the studies we analysed, conse-

quently results and their significance as related to poverty

were often inadequately discussed and described. The lack

of a common method made comparisons across studies

difficult; even where a common asset index method has

been used, comparability between countries and studies is

not possible since the approach produces a relative rather

than absolute measure of poverty and wealth. Nonetheless,

in the interests of discerning the broad patterns suggested

by the evidence, we compiled the studies using whatever

measures of poverty were available.

Two further methodological issues may affect the

validity of the results presented here. The first is the well-

known bias in self-reporting of illness. Better-off groups

report higher levels of illness than the poor (Foster 1994).

This bias would underestimate the relationship between

SES and malaria incidence.

The second issue is the endogeneity of the relationship

between malaria and poverty. To the extent that studies

fail to address bi-directional causality, this will also lead to

bias, but in this case overestimating the strength of the

relationship between malaria and SES. Although this issue

is typically addressed in macroeconomic studies of the

relationship between growth and malaria, it is rarely, if

ever, recognized in the micro-level studies of the type

reviewed here.

Evidence of incidence by poverty status

Table 1 summarizes the studies which investigated the link

between poverty indicators and fever/malaria. Nine used a

combination of assets including housing type and owner-

ship but also encompassing other information such as
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housing type, education level, sex of household head and

indicators of crowding. Some constructed an index

whereas others used logistic regression to identify correla-

ted variables. Of these studies, two found a significant

relationship between poverty and malaria and four found

no significant relationship. Three studies provided mixed

results.

The study by Filmer (2002) is notable in that it

compiled DHS data from 29 surveys in 22 countries. The

analysis was carried out for West and Central Africa (W

& C) and East and Southern Africa (E & S) on an

aggregate (regional), individual child and country-by-

country basis. At the regional level a positive but

insignificant relationship was found between fever and

household poverty in W & C Africa; the relationship was

significant at the 10% level for E & S Africa (and at the

5% level when Madagascar was excluded from the

analysis); however, further analysis showed maternal

education to be far more strongly correlated with fever.

At the individual child level the relationship between fever

and wealth was negative and not significant in W & C

Africa, and significantly negative at the 10% level in E &

S Africa. Neither of these results was significant when

controlling for the level of fever in the cluster (approxi-

mately 20 households). The relationship between fever

and wealth of other households in the cluster was

significant and negative in E & S Africa but not

significant in W & C Africa. Importantly, fever in an

individual child was significantly (5% level) positively

correlated with level of fever in other households in the

cluster in both E & S and W & C Africa.

These results are similar to those of Khan et al. (2003)

who found that differences in health status among popu-

lations are not due solely to the poverty of individual

households, and argued that the concentration of poverty

at community level appears to play a role. Similar results

were produced by Filmer in the country by country (as

opposed to regional) analysis with most countries demon-

strating a significant relationship between fever in an

individual child within a household and fever and wealth in

other households in the cluster.

The studies using occupation, nutritional level and one

using a combination of livestock ownership, electricity and

receipt of food subsidy as proxies for poverty all found

relationships in the hypothesized direction. Studies using

income, education and/or occupation found either insig-

nificant or no relationship between fever/malaria and

poverty.

Assessing the relationship between poverty and malaria

incidence raises the problem of defining malaria inci-

dence. In most studies, reported clinical diagnosis (either

malaria or fever) was used. A number of smaller scale

Table 1 Malaria incidence and poverty: summary of studies

Poverty measure

Significant

relationship in

hypothesized

direction

Relationship in hypothesized

direction but not significant/

significance not tested

or reported

No significant

relationship Mixed results

Assets and education

(may also encompass
housing type, education

level, sex of HH head,

crowding)

Clarke et al. (2001),
Koram et al. (1995)

Villamor et al. (2003),
Abdulla et al. (2001a),
Rashed et al. (2000a,b),
Schellenberg et al.
(2003a,b)

Filmer (2002),

Mensah &
Kumaranayake

(2004), Mwageni

(2002)
Occupation Rajasekhar &

Nandakumar (2000)

Location and housing

type

Tshikuka et al. (1996),
Holtz et al. (2002)

Rashed et al. (2000a,b)

Sex/gender Schellenberg et al.
(2003a)

Hospital location/

facility type

Olowu et al. (2000)

Nutrition level Olumese et al.
(1997)

Livestock ownership and
receipt of food subsidy,

electricity

Klinkenberg et al.
(2004)

Income education and/or

occupation

Sychareun et al. (2000),
Kitvatanachai et al. (2003)

Biritwum et al. (2000),
Sharma et al. (2001)
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(e.g. Bondi 1991; Sychareun et al. 2000) or facility-based

studies (e.g. Holtz et al. 2002) provided laboratory

confirmed malaria diagnosis. There is an intrinsic bias in

facility-based studies, due to high levels of self-treatment.

McCombie (1996) estimated that only 20–40% of

malaria cases and deaths are treated in the formal health

sector and use of formal health facilities is likely to be

higher amongst those of higher SES (see for example

Schellenberg et al. 2003a,b).

There are few sources of reliable information on

mortality from malaria, as most deaths occur in the home

(Mtango & Neuvians 1986; AMMP 1997); however,

evidence from Tanzania suggests inequity in malaria

mortality. A study in a demographic surveillance site (DSS)

in Tanzania constructed an asset index measure of poverty

and used verbal autopsy to establish cause of death. The

results showed 44% higher crude mortality, 46% higher

infant mortality, 53% higher under-five mortality and 66%

more malaria mortality in lowest compared with highest

SES households (Mwageni 2002), suggesting that the

distribution of malaria mortality is more inequitable than

all-cause mortality. These results are in contrast to some

studies which find a stronger relationship between all cause

mortality and SES than between malaria and SES (e.g.

Filmer 2002).

Malaria is a common cause of anaemia in children living

in malaria endemic areas and malaria control with ITNs

and chemoprophylaxis reduces the level of anaemia. Two

studies (Kahigwa et al. 2002; Schellenberg et al. 2003a,b)

found that anaemia in children was significantly negatively

associated with SES using an asset index.

There are a number of general problems with the

studies described above. First, population homogeneity,

especially in rural areas, may reduce the level of variation

in poverty and obscure relationships (e.g. Abdulla et al.

2001a,b). Some studies drew their samples from health

facilities (e.g. Koram et al. 1995 and Villamor et al.

2003) which may have biased samples in favour of higher

SES groups more likely to access health facilities. Issues

around occupation and risk are complex. For example,

occupation may be correlated with SES but also with

malaria. While involvement in certain occupations such as

irrigated agriculture may increase the risk of malaria, the

wealth created by those economic activities may allow

farmers to use their income to protect themselves from

the mosquito vector (Audibert et al. 1990; Boudin et al.

1992; Klinkenberg et al. 2004). Certain patterns of

economic activity may both increase risk of infection and

reduce access to health services in the case of illness, as

has been argued for highland migrant farm labourers in

Ethiopia (Ghebreyesus et al. 2000). De Plaen et al. (2003,

2004) conducted a detailed study which examined how a

shift to double rice cropping affected the complex

interactions between factors which influence SES, such as

wealth, gender roles, agricultural practices and exposure

to malaria risk. They concluded that the change in

agricultural practice reduced the capacity of women to

manage malaria in children and increased vulnerability to

the disease without increasing wealth or food security.

In general, the papers reviewed give a somewhat mixed

picture, and the results seem to depend on how poverty is

measured. The Filmer study highlights this problem with

relationships between fever and wealth/poverty that appear

to be initially significant altering and becoming insignifi-

cant when controlling for/considering factors such as

clustering and maternal education. The complex pathways

between poverty, economic activity, health care seeking,

and malaria are not well understood and as demonstrated

by the De Plaen et al. studies, elucidating them requires

long-term careful observation and monitoring of a whole

host of interrelated factors. This makes it difficult to

demonstrate a direct link between malaria and poverty at

an individual or household level even though it is

intuitively plausible.

Evidence of use of interventions by SES

In contrast to the studies of malaria incidence described

above, the picture regarding the uptake of malaria inter-

ventions is more consistent, with most studies finding an

association with various poverty measures.

Prevention

One set of studies investigates the uptake of a variety of

preventive measures, and finds a consistent picture of

higher uptake and use of more effective (i.e. appropriate

drugs and modern mosquito avoidance measures) among

those of higher SES, measured in a variety of ways

(Table 2). This has implications for the proportion of total

income spent on malaria prevention, which may be greater

for wealthier households which tend to use more expensive

preventive measures such as insecticide sprays and insec-

ticide treated nets (ITNs) than their poorer counterparts. In

Benin, for example Rashed et al. (2000a,b) estimated that

prevention expenditure accounted for 1.6% of rural

(poorer) and 2.1% urban (less poor) annual household

income.

A similarly consistent pattern is seen when looking at the

factors associated with mosquito net ownership, use and

treatment (Table 3), where most studies found a significant

relationship, using a variety of different measures of

poverty. When examining the relationship between gender

and demand, Hanson and Worrall (2002) found some
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support for the proposition that net ownership is higher in

households where women have a source of cash income,

even controlling for the level of income. One study

examined the condition of nets and found that poor

physical condition (i.e. many holes) was associated with

lower levels of SES (Clarke et al. 2001).

The studies of education and uptake of preventive

measures raise important issues around the specific

causal pathway at work, and whether education is

serving as a proxy for SES or whether it is an

independent argument in the demand for preventive

measures. There is some evidence to show that educa-

tional attainment is associated with malaria-specific

knowledge. For example, in Zambia knowledge of

malaria was found to be positively associated with level

of education, however this knowledge did not translate

into increased mosquito net use (Kaona et al. 2000). And

in Uganda malaria knowledge was found to be related to

net ownership (Nuwaha 2001). In Nigeria, Fawole and

Onadeko (2001) found a statistically significant differ-

ence in the malaria ‘knowledge score’ (based on a series

of questions about the cause, transmission, symptoms

and prevention of malaria) of mothers of different ages,

educational attainment and occupation. Knowledge was

higher among those who were skilled or professionals

than among the unemployed or unskilled category. In

Table 2 Studies investigating use of preventive measures by SES

Country and study Poverty measure Outcome Finding

Malawi (Ettling et al. 1994) Income Expenditure on prevention.
Use of coils, sprays,

bednets, repellents

Inverse relationship with
lower absolute amount of

expenditure but higher

proportion of income

India (Rajasekhar &
Nandakumar 2000)

Low level (nurses,
domestic staff) vs.
high level health

workers (doctors,
medical students)

Use of repellents, anti-
malarials, mosquito mesh,

night time exposure

Use lower in lower level
employees

Benin (Rashed et al. 2000a,b) Women’s income

Material wealth

indicators
Distance to nearest

hospital

Education

Rural residence

Expenditure on CQ

prophylaxis for children

in rural areas

Positively related to women’s

income, material wealth

indicators, age of head of
household. Negatively related

with use of other preventive

measures, status of women

in household and distance
to health facility

Benin (Rashed et al. 2000a) Rural vs. urban Frequency of use of

chemoprophylaxis in
under 5’s and adults

Use of traditional

prevention methods

Higher in urban than rural

Higher in rural than urban

Malawi (Ziba et al. 1994) Household (HH) income
Men’s education

Use of malaria
prevention methods

Increasing HH income and
education level of HH head

strongly correlated with use

of commercial (as opposed

to traditional) methods to
prevent malaria

Uganda (Nuwaha 2001) Users and non-users

of mosquito nets

Use of traditional

medicine for malaria
prevention and treatment

Blood slide diagnosis

More likely among

non-users

Less likely among non-users

Burkina Faso (Guiguemde

et al. 1994)
Zone of residence

(central/intermediate/
outlying)

Expenditure on prevention

and treatment combined

Significantly greater in

centre than outlying zones

Kenya (Macintyre et al. 2002) Assets and education Adoption of multiple

mosquito avoidance

practices

Significantly positively

associated with wealth

and education
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Benin, Rashed et al. (1999) found ITN acquisition

increasing among those men who completed secondary

education, but completion of education up to primary

level did not increase ITN acquisition. This suggests that

a threshold level of education may be required to impact

upon take up of interventions.

Although all of the evidence points to an important

direct relationship between higher SES and higher net/ITN

ownership and use, these important tools do not always

remain out of reach of all the poorest households. In rural

Tanzania, data suggest that a combination of social

marketing with active private sector participation was able

to achieve net ownership rate of two-thirds even among the

poorest group of households. The ratio of net ownership in

the most to least poor households (equity ratio) was

0.54–0.69 (95% CI) at baseline, and after 3 years of social

marketing was 0.60–0.73 (P < 0.05) (Abdulla et al.

2001a,b). However, it is important to note that the

population in the study area was relatively homogeneous,

and that net treatment and re-treatment rates among all

groups remained quite low. A similar picture was seen in

Tanzania for the larger SMITN social marketing project,

with the equity ratio improving over time as coverage

increased (Jamu et al. 2002). In Afghanistan social

marketing of ITNs achieved higher coverage among the top

two SES quintiles; however 39% of net owning households

were from the bottom 2 quintiles (Howard et al. 2003). If

ownership were perfectly equitable we would expect 40%

from bottom 2 quintiles suggesting, on average, good

ownership rates even among the poorest households. A

study on uptake of a voucher subsidy scheme for ITNs

operating within a social marketing project found that

women from the least poor households commonly used it

while none of the women in the poorest households did

(Mushi et al. 2003).

Treatment

A number of studies have looked at the relationship

between expenditure on treatment and household SES.

Ettling et al. (1994) found no difference in the absolute

level of expenditure between income groups, but large

differences in the value of that expenditure when expressed

as a share of total annual expenditure. In contrast, Rashed

et al. (2000a,b) found little difference between rural and

urban areas in the share of total household income

accounted for by treatment. Laxminarayan (2004) esti-

mated that in Vietnam a 10% reduction in province-level

Table 3 Studies examining determinants of net ownership and use

Country and study Poverty measure Outcome

Malawi (Holtz et al. 2002) Urban vs. rural residence
Completed primary education

Housing material

Net ownership
Brand awareness and understanding of

insecticide and net products

Uganda (Nuwaha 2001) Education, occupation,

assets (TV, radio), literacy,
living in permanent house, age

Mosquito net use

Treated vs. untreated net use
(not related to SES)

Tanzania (Hanson & Worrall 2002) Asset index, women’s income

and control of income

Net ownership

Net re-treatment rates
Benin (Rashed et al. 2000a) Completion of secondary school ITN ownership

Malawi (Holtz et al. 2002) Urban vs. rural residence Knowledge and appropriate use of ITNs

Net re-treatment rates

Tanzania (Abdulla et al. 2001a) Asset index Changes in net ownership over time
Tanzania (Jamu et al. 2002) Asset index Changes in net ownership over time

Tanzania (Abdulla et al. 2001a) Asset index Determinants of net ownership

Kenya (Macintyre et al. 2002) Assets and education Everyone (in household) sleeps under a net

Burkina Faso (Okrah et al. 2002) Urban vs. rural residence Net ownership
Afghanistan (Howard et al. 2003) Assets/SES index ITN purchase by wealth quintile

Net ownership

Gambia (D’Alessandro et al. 1994) Type of bed and ownership
of radio

Ownership of nets

Nigeria (Onwujekwe et al. 2003) Assets and occupation Stated and observed WTP for ITNS

Tanzania (Marchant et al. 2002) Age, gravidae, marital status,

access to cash

ITN use in pregnancy

Uganda (Nuwaha 2001) Occupation, education, assets,

malaria KAP

Net use

Tanzania (Mushi et al. 2003) Assets/SES index Use of voucher to obtain a subsidy on ITNs

Congo (Carme et al. 1992) Language (French) comprehension Use of mosquito net

Tropical Medicine and International Health volume 10 no 10 pp 1047–1059 october 2005

E. Worrall et al. Is malaria a disease of poverty?

1052 ª 2005 Blackwell Publishing Ltd



malaria reduced average household health expenditure in

the whole population by 0.63%. However, reductions in

malaria were not significantly associated with reduced

expenditure in the poorest households, possibly because

the poorest households seek malaria treatment less fre-

quently.

These results are somewhat difficult to interpret, how-

ever, because the welfare consequences of differences

among socio-economic groups are not unambiguous. To

the extent that limits on expenditure lead to rationing of

either quantity or quality of care received, differences in

absolute levels of expenditure across groups or similar

levels of expenditure if quality differs may result in

significant inequities. However, a given absolute level of

expenditure will have different consequences for poorer

and richer households, with catastrophic expenditures such

as those associated with hospitalisation for severe or

complicated malaria having the potential to drive a

household into (or further into) poverty.

Another dimension of treatment seeking is choice of

provider. Malaria treatment options range from no treat-

ment, self-treatment with drugs stored at home or pur-

chased from a chemist or drug seller, traditional healers, to

the more formal service providers including health centres

and hospitals. Patterns of treatment choice may be related

to perceived illness and severity, perceptions of service

quality, or to resource constraints.

Most studies show socio-economic differentials in

treatment seeking (see Table 4). There is some difficulty in

comparing across studies because of different classifica-

tions of providers, together with lack of information about

the relative quality levels of care provided by different

providers. Some clear pictures emerge from the literature.

In general, richer groups are more likely to seek care than

poorer groups, compared with self-treatment. Private sector

use generally increases with SES, as does use of higher level

public facilities (hospitals). Generally, traditional healers

are usedmore by the poorest (Rashed et al. 2000a,b; Fawole

and Onadeko 2001; Kelley et al. 2001; Nuwaha 2001;

Mugisha et al. 2002). However, for treatment of convul-

sions, Molyneux et al. (2002) find greater use of traditional

healers, together with multiple treatment seeking and use of

private facilities, among urban than rural women.

Distance from a health facility, which may be associated

with SES, was found to be significantly associated with care

seeking in a study by Baume et al. (2000). Another study

found that rural residents had to travel 0.7–5 km further to

reach government health facilities in Kenya than their

urban counterparts (Noor et al. 2003).

Some studies find no difference in patterns of care-seeking

between households of different SES for fever (Ettling et al.

1994), and for malaria with a fatal outcome (de Savigny

et al. 2004). One study found socio-economic differentials

in treatment seeking for women but not for men (Kelley

et al. 2001).

Contrary to most studies, Kofoed et al. (2004) found

that indicators of lower SES (no electricity and increased

crowding) lead to higher levels of treatment seeking at the

health facility. However, they also found that those not

attending health facilities were more likely to have

chloroquine at home which was in turn positively associ-

ated with mothers’ education and being connected to

electricity (indicators of higher SES). Home treatment with

chloroquine is also related to lower SES where left over

drugs are used to treat in the home (Biritwum et al. 2000).

The apparent contradiction between these studies high-

lights the difficulties of disaggregating the effects of

individual variables in the complex causal pathway that

underlies treatment seeking behaviour. Appropriate use of

drugs is critical particularly when considering home

treatment, but the evidence on the relationship between

SES indicators and appropriate drug use is limited to a

single study by Kaona et al. (2000) who found no

correlation between educational attainment and know-

ledge of correct dosage.

Malaria in pregnancy

Pregnancy compromises women’s immune systems,

making them more vulnerable to malaria and therefore

increasing their need for adequate malaria prevention and

treatment. Malaria is also an under recognized cause of

severe anaemia in pregnancy where its transmission is

endemic (Shulman 1999). In addition to the problems of

poverty, lack of access to and knowledge of malaria

prevention and treatment that face other groups, pregnant

women face additional barriers such as the belief that fever

is a normal sign of pregnancy (Winch et al. 1996) or that

bitter tasting substances can provoke abortion. Such

perceptions can prevent them from obtaining preventive or

curative treatment. Economic factors within the household,

such as male control of spending decisions (Hartigan 1999)

and women’s lack of cash, may compound this problem

and make it an issue even in households of relatively high

SES. Few studies examine the impact of these issues; but

Shulman found that low birth weight (to which malaria

and anaemia contribute) was more common in younger

women and women of lower SES (Shulman et al. 2001).

Marchant et al. (2002) found that younger (15–19 years),

unmarried, primagravidae women without access to cash

had the lowest ITN use among pregnant women.

Although few countries in Africa currently provide

intermittent presumptive treatment in pregnancy (IPTp) as

part of regular antenatal care, antenatal contacts provide
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Table 4 Poverty and choice of health care provider

Country and study Poverty measure Main results

Mali (Kelley et al. 2001) Household consumption Poorest quintile more likely to use traditional
providers, less likely to use hospital

Most (60%) used no care, with one-third of

these citing ‘lack of money’

Uganda (Nuwaha 2001) Net ownership Non-users more likely to use traditional medicine for
prevention and treatment, less likely to have

laboratory diagnosis

Burkina Faso (Mugisha et al. 2002) Urban residence
Income

Higher income, urban residents more likely to seek care
for any illness;

Most people chose self-treatment for malaria

Ghana (Biritwum et al. 2000) Income, occupation,

education

Left-over drugs more commonly used in poor community;

purchase of drugs without prescription more common in
poor community;

Poor less likely to use clinic than less poor

Brazil (de Bartolome & Vosti 1995) Household assets &

modelling

Price and wealth are key determinants of choice between

public and private treatment
Sub-Saharan Africa (Filmer 2002) Asset index Richer groups more likely to seek modern care;

West and Central Africa: use of private sector, public lower

level, and public higher level care all increase in wealth;
East and Southern Africa:

Use of private sector and public higher level positively

related to wealth, but no relationship between wealth

and use of public lower level facilities
Kenya (Molyneux et al. 2002) Urban/rural residence No difference in pattern of treatment seeking for

uncomplicated malaria;

For convulsions urban mothers more likely to consult

private facility than government facility
Tanzania (Schellenberg et al. 2003a) Assets and education Hospital admissions for all cause fever in lowest SES group half

those in highest; children in lowest SES group half as likely to

have been given anti-malarials than those in highest SES group
Kenya (Noor et al. 2003) Rural Urban Greater proportion of rural residents are >5 km away

from HF; rural populations travel on average

0.7–5.1 km further to get to government health facility

than urban counterparts
Mali (Kelley et al. 2001) Income (household

consumption) Sex

Treatment sources differ significantly by income quartile

for women but not for men

Malawi (Ettling et al. 1994) Income Treatment source patterns similar for low and high

income households
Guinea Bissau (Kofoed et al. 2004) Housing quality,

ownership, education

Those not attending health facility are more likely to have

chloroquine at home, chloroquine at home is positively

associated with mothers education and connected to

electricity. Increased crowding and no electricity related to
increased treatment seeking at health facility

Tanzania (Abdulla et al. 2001a) Asset index Correlation between increased mortality, reduced

treatment seeking for fever and lower SES
Tanzania (de Savigny et al. 2004) SES/asset index No significant difference in treatment seeking for

malaria with fatal outcome between SES groups

Benin (Rashed et al. 2000a) Rural Urban Expenditure on self medication with chloroquine and

traditional treatment higher in rural and private
consultation more common in urban

Nigeria (Fawole & Onadeko 2001) Education Uneducated mothers more likely than educated mothers

to use traditional healers, less likely to visit health

facility first and use patent medicine sellers
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an opportunity to deliver a range of malaria control

interventions (e.g. IPTp, ITNs). There is little data directly

examining uptake of malaria interventions in pregnancy.

However, a World Bank cross-country analysis provides

important insight into the use of antenatal care by SES in a

wide range of African countries (http://www.worldbank.

org/poverty/health/data/indicators/acv_medical.pdf). In the

DHS data analysed, antenatal care was measured as the per

cent of births in the 5 years before the survey for which a

woman received at least one antenatal care consultation

from a medically trained person. Socio-economic differ-

entials in antenatal care use were calculated comparing the

rate of use in the poorest population quintile with that in

the richest quintile, defined on the basis of an asset index.

These ratios ranged from 0.239 in Mali to 0.946 in

Zimbabwe (see Table 5).

Discussion

The overall findings of this review must be interpreted in

light of the two methodological difficulties identified

earlier: the failure to adequately address the endogeneity of

the relationship between malaria and poverty, and the

difficulties of relying on self-reported morbidity when there

may be systematic differences among socio-economic

groups in the propensity to report ill-health. While these

biases are likely to work in opposite directions, it is by no

means clear that they are of similar magnitudes and will

therefore cancel each other out.

These limitations notwithstanding, the evidence that

within poor countries malaria incidence disproportion-

ately affects poor people is mixed. Using income,

expenditure or asset ownership to measure poverty

directly, a number of studies failed to show significant

differences between poorer and less poor groups especi-

ally at the individual or household level. The evidence is

more consistent for other measures of SES, such as

occupation, housing type, and rural location, but these

Table 4 (Continued)

Country and study Poverty measure Main results

Zambia (Kaona et al. 2000) Education, age Use of chloroquine (compared to traditional or no
medicine) positively correlated with age and education.

No correlation between education and knowledge

of correct dose

Thailand (Ettling 1989;
Ettling et al. 1991)

Gender age Greater number of men attend than women although
levels of exposure are comparable. Periodic/mobile

clinics reach women and children more than central

or peripheral
Malawi (Slutsker et al. 1994) Household income,

education of

head of household

Household heads with primary or secondary attendance

significantly more likely to attend clinic.

Congo (Carme et al. 1992) Language (French)
comprehension

Significantly related to chemoprophylaxis in children (+),
preference for injections ()) and purchasing drugs

at market ()).
Tanzania (AMMP 1997) cited in

(Korenromp et al. 2001)
Gender M:F ratio in mortality 1.3–1.6 times higher in hospitals

than in the community

Table 5 Rich/poor ratio and antenatal care visits to a medically
trained person

Country

Ratio of antenatal care coverage
in highest to lowest quintiles

(equity ratio) (per cent coverage

in lowest and highest quintiles)

Benin 1.670 (59.1–98.7)

Burkina Faso 0.463 (42.9–92.7)

Cameroon 0.535 (52.7–98.5)
Central African

Republic

0.436 (40.0–91.8)

Ghana 0.779 (75.8–97.3)
Kenya 0.915 (87.9–96.1)

Madagascar 0.702 (67.1–95.6)

Malawi 0.869 (84.0–96.7)

Mali 0.239 (20.2–84.5)
Mozambique 0.474 (46.6–98.3)

Namibia 0.922 (82.8–89.8)

Niger 0.292 (24.6–84.3)

Nigeria 0.341 (30.9–90.7)
Senegal 0.694 (66.8–96.3)

Tanzania 0.858 (82.4–96.0)

Togo 0.705 (68.2–96.8)
Uganda 0.905 (86.6–95.7)

Zambia 0.917 (91.3–99.6)

Zimbabwe 0.946 (91.0–96.2)

Source: http://siteresources.worldbank.org/INTPAH/Resources/

Publications/Tables-and-Figures/acv_medical.pdf
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indicators are, in turn, more distal from the underlying

construct of poverty and may be more directly related to

exposure and risk of disease.

The evidence on uptake of interventions is more

consistent. Available studies show a clear link between

poverty measured using a range of different indicators, and

use of preventive measures such as ITNs and expenditure

on chemoprophylaxis. A further finding is the strong link

between poverty and treatment seeking, with poorer

groups more likely to self-treat and less likely to access

private and high level public providers. Even if incidence is

unrelated to SES, the ability of individuals to access

treatment promptly is an important determinant of health

outcomes. To the degree that poorer households have less

access to treatment, they are more vulnerable to the

deleterious consequences of malaria, including progression

to severe disease and death. It is more difficult to interpret

the implications of greater use of private care by the better

off without more disaggregated information about use of

different types of private provider, and about the quality of

care provided. It is possible that even within the private

sector, poor people are more likely to use the more

informal providers who provide lower quality care. Better

evidence is needed about socio-economic differentials in

use and quality of care received.

Although there was little evidence about socio-economic

differences in access to interventions to prevent malaria in

pregnancy, DHS data depict a highly heterogeneous picture

in terms of access to antenatal care. Many countries have

highly equitable access to antenatal care, with poor:rich

ratios exceeding 90%. However, there are a number of

countries where use of antenatal care by poor women is

very low. In such contexts, use of this channel to deliver

preventive interventions such as ITNs and IPT needs to be

reviewed carefully.

This literature review did not extend to the general issues

of health equity and equity in treatment for conditions

other than malaria. However, since malaria is such a

common cause of morbidity in many countries, much of

this more general literature will be relevant.

Conclusions

Few studies set out to examine directly the link between

poverty and malaria, although many studies contain

information which allows the relationship to be explored

indirectly. As a result, the quality of reporting of methods

and results is frequently low, with gaps as to the justifi-

cation for the choice of particular measures and details

about how analysis was undertaken, such as the rationale

for specific cut-off points for groupings. Publication bias

and under-reporting of insignificant relationships may also

affect the results of this literature review. Work in this area

is made more complex by the lack of comparability

between alternative measures of poverty and SES. How-

ever, easy to use techniques to rapidly estimate household

wealth have been shown to be adequate (Morris et al.

2000), and increasing the application of such techniques to

the questions addressed in this review will improve the

quantity and quality of evidence.

Finally, it is not sufficient to simply document existing

inequalities in risk of disease and access to interventions.

Many questions remain about how different delivery

mechanisms reach different population groups, and how

best to reach the poor with effective interventions.

Addressing these inequalities should be a priority for future

research and implementation.

Acknowledgements

At the time of writing, Eve Worrall was a member of the

Health Economics and Financing Programme which is

funded by the Department For International Development

(DfID) of the United Kingdom. Kara Hanson is currently a

member of the same DfID programme. However, the

Department For International Development can accept no

responsibility for any information provided or views

expressed.

The authors would like to thank the participants of the

following World Bank and London School of Hygiene and

Tropical Medicine meeting for their comments and feed-

back on an early draft of this paper: ‘Ensuring that malaria

control interventions reach the poor’ held in London, 5–6

September 2002.

We are also grateful to Anne Mills for comments on an

earlier draft of this manuscript.

References

Abdulla S, Kikumbih N, Massanja H et al. (2001a) Mosquito

Nets, Poverty and Equity in Rural Southern Tanzania. Retrieved

10 June, 2004, available at: http://www.mimcom.org.uk/ifaka-

ra/poverty.PDF.

Abdulla S, Schellenberg JA, Nathan R et al. (2001b) Impact on

malaria morbidity of a programme supplying insecticide

treated nets in children aged under 2 years in Tanzania:

community cross sectional study. British Medical Journal

322:270–273.

AMMP (1997) The Policy Implications of Adult Morbidity

and Mortality end of Phase 1 Report. Adult Morbidity and

Mortality Monitoring Project, Dar es Salaam, Tanzania.

Audibert M, Josseran R, Josse R & Adjidji A (1990). Irrigation,

schistosomiasis and malaria in the Logone Valley, Cameroon.

American Journal of Tropical Medicine and Hygiene 42:550–

560.

Tropical Medicine and International Health volume 10 no 10 pp 1047–1059 october 2005

E. Worrall et al. Is malaria a disease of poverty?

1056 ª 2005 Blackwell Publishing Ltd



de Bartolome CA, Vosti SA (1995) Choosing between public

and private health-care: a case study of malaria treatment in

Brazil. Journal of Health Economics 14:191–205.

Baume C, Helitzer D, Kachur SP et al. (2000) Patterns of care for

childhood malaria in Zambia. Social Science and Medicine

51:1419–1503.

Biritwum RB, Welbeck J, Barnish G et al. (2000) Incidence and

management of malaria in two communities of different socio-

economic level, in Accra, Ghana. Annals of Tropical Medicine

and Parasitology 94:771–778.

Bondi FS (1991) Childhood coma in Ibadan. Relationship to socio-

economic factors. Tropical and Geographical Medicine 43:288–

292.

Boudin C, Robert V, Carnevale P & Thomas PA (1992).

Epidemiology of Plasmodium falciparum in a rice field and a

savannah area in Burkina Faso. Comparative study on the

acquired immunoprotection in native populations. Acta Tropica

51:103–111.

Carme B, Koulengana P, Nzambi A & Guillo du Bodan H (1992)

Current practices for the prevention and treatment of malaria

in children and in pregnant women in Brazzaville Region

(Congo). Annals of Tropical Medicine and Parasitology 86:319–

322.

Clarke SE, Bogh C, Brown RC et al. (2001) Do untreated bednets

protect against malaria? Transactions of the Royal Society of

Tropical Medicine and Hygiene 95:457–462.

D’Alessandro U, Akins MK, Langerock P, Bennet S & Greenwood

BM (1994) Nationwide survey of bednet use in rural Gambia.

Bulletin of the World Health Organization 72:391–394.

De Plaen R, Geneau R, Teuscher T, Koutoua A & Seka ML (2003)

Living in the paddies: a social science perspective on how inland

valley irrigated rice cultivation affects malaria in Northern Cote

d’Ivoire. Tropical Medicine and International Health 8:459–

470.

De Plaen R, Seka ML & Koutoua A (2004) The paddy, the vector

and the caregiver: lessons from an ecosystem approach to irri-

gation and malaria in Northern Cote d’Ivoire. Acta Tropica

89:135–146.

Deaton A (1992) Understanding Consumption. Oxford University

Press, New York.

Ettling MBea (1989) Evaluation of malaria clinics in Mae Sot,

Thailand: factors affecting clinic attendance. Southeast Asian

Journal of Tropical Medicine and Public Health 20:331–340.

Ettling M, Thimasarn K, Shepard DS & Krachaiklin S et al. (1991)

Economic analysis of several types of malaria clinics in Thai-

land. Bulletin of the World Health Organization 69:467–476.

Ettling M, McFarland DA, Schultz LJ & Chitsulo L (1994) Eco-

nomic impact of malaria in Malawian households. Tropical

Medicine and Parasitology 45:74–79.

Falkingham J, Namazie C (2002) Measuring Health and Poverty:

A Review of Approaches to Identifying the Poor. DFID Health

Systems Resource Centre, London, p. 71.

Fawole OI & Onadeko MO (2001) Knowledge and home

management of malaria fever by mothers and care givers of

under five children. West African Journal of Medicine 20:152–

157.

Filmer D (2002) Fever and Its Treatment Among the More and

Less Poor in Sub-Saharan Africa. World Bank Policy Research

Working Paper. DECRG. The World Bank, Washington, DC.

Filmer D & Pritchett L (2001) Estimating wealth effects without

expenditure data or tears: an application to educational enroll-

ments in states of India. Demography 38:115–132.

Foster AD (1994) Poverty and illness in low-income rural areas.

American Economic Review 84:216–220.

Gallup JL & Sachs JD (2001) The economic burden of malaria.

American Journal of Tropical Medicine and Hygiene 64 ((1,2)S):

85–96.

Ghebreyesus TA, Witten KH, Getachew A et al. (2000). The

community based malaria control programme in Tigray,

northern Ethiopia. A review of programme set-up, activities,

outcomes and impact. Parassitologia 42 (3–4): 255–290.

Guiguemde TD, Dao F, Curtis V et al. (1994) Household expen-

diture on malaria prevention and treatment for families in the

town Bobo-Dioulasso, Burkina Faso. Transactions of the Royal

Society of Tropical Medicine and Hygiene 88:285–287.

Hanson K & Worrall E (2002) Social Marketing of Insecticide

Treated Nets – Phase 2 (SMITN2), Tanzania: End of Project

Household Survey Analysis. Malaria Consortium, London,

p. 43.

Hartigan P (1999) Communicable Diseases, Gender, and Equity in

Health. Global Health Equity Initiative. Harvard Center for

Population and Development Studies, Harvard, USA.

Holtz TH, Marum LK, Mkandala C et al. (2002) Insecticide-

treated bednet use, anaemia, and malaria parastaemia in Blan-

tyre District, Malawi. Tropical Medicine and International

Health 7:220–230.

Howard N, Chandramohan D, Freeman T et al. (2003) Socio-

economic factors associated with the purchasing of insecticide-

treated nets in Afghanistan and their implications for social

marketing. Tropical Medicine and International Health

8:1043–1050.

Jamu L, Hanson K & Worrall E (2002) Social marketing of

Insecticide-Treated Nets (SMITN) PSI Tanzania [Briefing

Note]. PSI Tanzania, Dar es Salaam, Tanzania.

Kahigwa E, Schellenberg D, Sanz S et al. (2002) Risk factors for

presentation to hospital with severe anaemia in Tanzanian

children: a case-control study. Tropical Medicine and Interna-

tional Health 7:823–830.

Kaona F, Siajunza MT, Manyando C, Khondowe S & Ngoma GK

(2000) Utilisation of malarial drugs at a household level: results

from a KAP study in Choma, southern province and Mporok-

oso, northern province of Zambia. Central African Journal of

Medicine 46:268–270.

Kelley AG, Kelley E, Simpara CHT, Sidibe O & Makinen M

(2001) The Equity Initiative in Mali. Partnerships for Health

Reform (PHR), Abt Associates Inc. Bethseda, USA.

Khan MM, Hotchkiss DR, Berruti AA & Hutchinson PL (2003)

Geographic Aspects of Poverty and Health in Tanzania: Does

living in a poor area matter? Partners for Health Reformplus,

Abt Associates Inc. Bethseda, USA.

Kitvatanachi S, Janyanpoon K, Rhongbutsri P and Thap LC

(2003) A survey on malaria in mobile Cambodians in

Tropical Medicine and International Health volume 10 no 10 pp 1047–1059 october 2005

E. Worrall et al. Is malaria a disease of poverty?

ª 2005 Blackwell Publishing Ltd 1057



Aranyaprathet, Sa Kaeo Province, Thailand. Southeast Asian

Journal of Tropical Medicine and Public Health 34:48–53.

Klinkenberg E, van der Hoek W & Amerasinghe FP (2004) A

malaria risk analysis in an irrigated area in Sri Lanka. Acta

Tropica 89:215–225.

Kofoed PE, Rodrigues A, Co F et al. (2004) Which children

come to the health centre fore treatment of malaria. Acta

Tropica 90:17–22.

Koram KA, Bennett S, Adiamah JH & Greenwood BM (1995)

Socio-economic risk factors for malaria in a peri-urban area of

the Gambia. Transactions of the Royal Society of Tropical

Medicine and Hygiene 89:146–150.

Korenromp E, Bertherat E, Dye C & Clarke JP (2001) Inequity in

Malaria Burden and Control. Conference on Inequity in HIV,

TB and Malaria Control, Bellagio, Italy.

Laxminarayan R (2004) Does reducing malaria improve house-

hold living standards? Tropical Medicine and International

Health 9:267–272.

Macintyre K, Keating J, Sosler S et al. (2002) Examining the

determinants of mosquito-avoidance practices in two Kenyan

cities. Malaria Journal 1:14.

Marchant T, Schellenberg JA, Edgar T et al. (2002) Socially

marketed insecticide-treated nets improve malaria and anaemia

in pregnancy in southern Tanzania. Tropical Medicine and

International Health 7:149–158.

McCombie SC (1996) Treatment seeking for malaria: a review of

recent research. Social Science and Medicine 43:933–945.

Mensah OA, Kumaranayake L (2004) Malaria incidence in rural

Benin: does economics matter in endemic area? Health Policy

68:93–102.

Molyneux CS, Murira G, Masha J & Snow RW (2002) Intra-

household relations and treatment decision-making for child-

hood illness: a Kenyan case study. Journal Biosoc Science

34:109–131.

Morris SS, Carletto C, Hoddinott J & Christiaensen LJM (2000)

Validity of rapid estimates of household wealth and income

for health surveys in rural Africa. Journal of Epidemiology

and Community Health 54:381–387.

Mtango FDE, Neuvians D (1986) Acute respiratory infections in

children under five years. Control project in Bagamoyo district,

Tanzania. Transactions of the Royal Society of Tropical Medi-

cine and Hygiene 80:851–858.

Mugisha F, Kouyate B, Gbangou A & Sauerborn R (2002)

Examining out-of-pocket expenditure on health care in Nouna,

Burkina Faso: implications for health policy. Tropical Medicine

and International Health 7:187–196.

Mushi AK, Schellenberg JR, Mponda H & Lengeler C (2003)

Targeted subsidy for malaria control with treated nets using a

discount voucher system in Tanzania. Health Policy and

Planning 18:163–171.

Mwageni E (2002) Risks of Malaria Mortality in relation to

Household Wealth in the Rufiji DSS Area [poster]. MIM African

Malaria Conference, Arusha, Tanzania.

Noor AM, Zurovac D, Hay SI, Ochola SA & Snow RW (2003)

Defining equity in physical access to clinical services using

geographical information systems as part of malaria planning

and monitoring in Kenya. Tropical Medicine and International

Health 8:917–926.

Nuwaha F (2001) Factors influencing the use of bed nets in

Mbarara municipality of Uganda. American Journal of Tropical

Medicine and Hygiene 65:877–882.

Okrah J, Traore, C, Pale A, Sommerfeld J & Muller O (2002)

Community factors associated with malaria prevention by

mosquito nets: an exploratory study in rural Burkina Faso.

Tropical Medicine and International Health 7:240–248.

Olowu JA, Sowunmi A & Abohweyere AE (2000) Congenital

malaria in a hyperendemic area: a revisit. African Journal of

Medicine and Medical Sciences 29:211–213.

Olumese PE, Sodeinde O, Ademowo OG & Walker O (1997)

Protein energy malnutrition and cerebral malaria in Nigerian

children. Journal of Tropical Pediatrics 43:217–219.

Onwujekwe O, Hanson K & Fox-Rushby J (2003) Who buys

insecticide-treated nets? Implications for increasing coveage in

Nigeria. Health Policy and Planning 18:279–289.

Rajasekhar M & Nandakumar NV (2000) Occupational malaria

and health risk among select occupational health care employee

groups in an urban hospital at Tirupati, A.P. Indian Journal of

Malariology 37:53–60.

Rashed S, Johnson H, Dongier P et al. (1999) Determinants of the

Permethrin Impregnated Bednets (PIB) in the Republic of Benin:

the role of women in the acquisition and utilization of PIBs.

Social Science and Medicine 49:993–1005.

Rashed S, Johnson H, Dongier P et al. (2000a) Economic impact

of febrile morbidity and use of permetherin-impregnated bed-

nets in a malarious area I. Study of demographics, morbidity,

and household expenditures associated with febrile morbidity in

the Republic of Benin. American Journal of Tropical Medicine

and Hygiene 62:173–180.

Rashed S, Johnson D, Dongier P et al. (2000b) Economic impact

of febrile morbidity and use of permethrin-impregnated bed nets

in a malarious area II. Determinants of febrile episodes and the

cost of their treatment and malaria prevention. American

Journal of Tropical Medicine and Hygiene 62:181–186.

Sachs J, Malaney P (2002) The economic and social burden of

malaria. Nature 415:680–685.

de Savigny D, Mayombana C, Mwageni E et al. (2004) Care

Seeking Patterns in Fatal Malaria: Evidence from Tanzania.

Malaria Journal 3 (27).

Schellenberg D, Schellenberg JR, Mushi A et al. (2003a) The silent

burden of anaemia in Tanzanian children: a community-based

study. Bulletin of the World Health Organization 81:581–590.

Schellenberg JA, Victora CG, Mushi A et al. (2003b) Inequities

among the very poor: health care for children in rural southern

Tanzania. Lancet 361:561–566.

Sharma SK, Pradhan P & Padhi DM (2001) Socio-economic fac-

tors associated with malaria in a tribal area of Orissa, India.

Indian Journal of Public Health 45:93–98.

Shulman CE (1999) Malaria in pregnancy: its relevance to safe-

motherhood programmes. Annals of Tropical Mededicine and

Parasitology 93 (Suppl. 1): S59–S66.

Shulman CE, Marshall T, Dorman EK et al. (2001) Malaria in

pregnancy: adverse effects on haemoglobin levels and birth-

Tropical Medicine and International Health volume 10 no 10 pp 1047–1059 october 2005

E. Worrall et al. Is malaria a disease of poverty?

1058 ª 2005 Blackwell Publishing Ltd



weight in primigravidae and multigravidae. Tropical Medicine

and International Health 6:770–778.

Slutsker L, Chitsulo L, Macheso A & Steketee RW (1994) Treat-

ment of malaria fever episodes in Malawi: results from a KAP

survey. Tropical Medicine and Parasitology 45:61–64.

Sychareun V, Phengsavanh A, Kitysivoilaphanh B et al. (2000) A

study of anemia in pregnant women with Plasmodium falcipa-

rum at district hospitals in Vientiane, Lao PDR. Southeast Asian

Journal of Tropical Medicine and Public Health 31 (Suppl. 1):

91–98.

Tshikuka JG, Scott ME, Gray-Donald K & Kalumba ON (1996)

Multiple infection with Plasmodium and helminths in commu-

nities of low and relatively high socio-economic status. Annals

of Tropical Medicine and Parasitology 90:277–293.

Villamor E, Fataki MR, Mbise RL & Fawzi WW (2003) Malaria

parasitaemia in relation to HIV status and vitamin A supple-

mentation among pre-school children. Tropical Medicine and

International Health 8:1051–1061.

Winch PJ, Makemba AM, Kamazima SR et al. (1996) Local

terminology for febril illnesses in Bagamoyo district,

Tanzania, and its impact on the design of a community-based

malaria control programme. Social Science and Medicine

42:1057–1067.

World Health Organization (2002) World Health Report 2002:

Reducing Risks Promoting Healthy Life. World Health

Organization, Geneva.

World Health Organization/UNICEF (2003) The Africa

Malaria Report. World Health Organization/UNICEF,

Geneva.

Ziba C, Slutsker L, Chitsulo L & Steketee RW (1994) Use of

malaria prevention measures in Malawian households. Tropical

Medicine and Parasitology 45:70–73.

Authors

Eve Worrall, Liverpool Associates in Tropical Health, 15–17 Seymour Terrace, Seymour Street, Liverpool L3 SPE, UK

E-mail: eveworrall@tiscali.co.uk

Kara Hanson, Health Policy Unit, Department of Public Health and Policy, London School of Hygiene & Tropical Medicine,

Keppel Street, London WC1E 7HT, UK. Tel.: +44 207 9272267; Fax: +44 207 6375391; E-mail: kara.hanson@lshtm.ac.uk

(corresponding author).

Suprotik Basu, The World Bank, 1818 H St NW, Washington DC 20433, USA.

Tropical Medicine and International Health volume 10 no 10 pp 1047–1059 october 2005

E. Worrall et al. Is malaria a disease of poverty?

ª 2005 Blackwell Publishing Ltd 1059


