MALARIA: ABURDEN EXPLORED

by Isaac Adams, Daniel Darko and Dr.Sandro Accorsi

The burden of malaria: patterns and trends

Outpatient attendance over the last 19 years illus-
trates the increasing burden of malaria in Ghana.
Communicable diseases accounted for about two
third of outpatient visits, but their relative share
has changed over time. While there is an overall
consistent decrease of other infectious and para-
sitic diseases (from 31.8% in 1985 to 19.5% in
2003), there has been an increase in malaria cases
(from 37.1% in 1985 to 44.7% in 2003). The de-
creasing trend in other communicable diseases is
related to the downward trend in the percentage
of outpatient visits for diarrhoeal diseases (from
8.3% in 1985 to 4.2% in 2003) and vaccine pre-
ventable diseases, such as measles (from 3.4% in
1985 t0 0.1% in 2003).

Fluctuations over time were observed for non-
communicable diseases, whereas there was an
increase in other (unspecified) diseases that were
not individually reported in the list of diseases in
the monthly outpatient form. Some important
non-communicable diseases (such as diabetes)
were not individually reported in this list and
were included in the category of other
(unspecified) diseases. This may have led to the
underestimation of non-communicable diseases as
well as to the inflation of cases of other
(unspecified) diseases. The figure below shows
the trend over time.

Communicable diseases are, in general, more
amenable to broad-based primary prevention ef-
forts than are non-communicable diseases, and
the relative share of these diseases in part reflects
the effectiveness of the primary health care sys-
tem (and, specifically, immunization and commu-
nicable disease control programmes), in addition
to the underlying demographic and epidemiologi-
cal characteristics of the population.
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and user fees attributable to malaria in selected hospitals (Ghana, 2003).

Service utilization patterns and mortality burden
in the selected districts show that malaria was the
leading cause of hospital admissions, accounting
for 24.6% of the total admissions made in 2003.
Malaria also accounted for 19.5% of the total bed
days and 17.1% of the total deaths in the facili-
ties. In terms of revenue malaria ranked second
(after delivery) accounting for 12.4% of the total
user fees collected in the selected facilities.
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Analysis of patterns and trends of hospital re-
source use by cause and severity shows that to a
large extent primary curative care is currently
provided in hospital settings, with simple malaria
cases accounting for a large share of outpatient
and inpatient services even in referral facilities. In
particular, malaria accounted for 20.8% of the
admissions in regional hospitals and for a higher
percentage in mission hospitals (24.9%) and in
district government hospitals (28.9%). If patients
requiring basic care could be shifted to medically
appropriate lower level facilities, health systems
costs would be reduced and economic efficiency
improved. Furthermore, the burden of malaria is
increasing over time, and this may be the result of
several factors, including poor living conditions,
the increase in drug resistance, association be-
tween malaria and HIV/AIDS, climate and envi-
ronmental change, and inadequate interventions
and control strategies.

Patterns of malaria vulnerability

The distribution of malaria admissions by age and
sex reflects the patterns of vulnerability in differ-
ent demographic groups, showing a peak in child-
hood age in both sexes (higher in males), and an
increase in young-adult ages (starting in the 15-24
age group) among females only. This latter in-
crease may be mainly related to malaria in preg-
nancy, reflecting the extent of avoidable morbid-
ity burden in this vulnerable group. The age- and
sex-distribution of malaria admissions seems con-
sistent with the general patterns of morbidity and
mortality observed in Ghana, with women living
longer, but experiencing greater morbidity than
men.

In general, very young children and pregnant
women are the population groups at highest risk
with respect to malaria morbidity and mortality.
Most children experience their first malaria infec-
tions during the first year or two of life, when
they have not yet acquired adequate clinical im-
munity, which makes these early years particu-
larly dangerous.

Adult women have a high level of immunity, but
this is impaired especially in the first pregnancy,
with the result that risk of infection increases.
Pregnant women and infants may experience a
variety of adverse consequences from malaria in-
fection including maternal anaemia, placental ac-
cumulation of malaria parasites, low birth weight
from prematurity and intrauterine growth retarda-
tion, foetal parasite exposure and congenital in-
fection, leading to increased risk of maternal and
infant mortality.

The estimation of morbidity and mortality attrib-
utable to a single cause may be difficult, espe-
cially when different diseases are interrelated,
such as in the case of malaria and anaemia. How-
ever, anaemia may also be related to other causes,
including iron deficiency, malnutrition or hook-
worm. Age and gender related analysis may be
useful to assess the possible associations between
diseases, showing, for example, overlapping mor-
bidity patterns. The figure below shows that both
malaria and anaemia have a peak in childhood,
then decreasing in adult and old age groups, sup-
porting the hypothesis that anaemia cases may be
mainly related to malaria in Ghana.
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Similar monthly patterns of admissions for ma-
laria and anaemia were also observed, further
supporting the hypothesis of the association be-
tween the two diseases as illustrated in the figure
below.
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Monthly distribution of hospital admissions for malaria (A) and anaemia (B)
in selected hospitals by geographical belt (Ghana, 2003).

Although such clinical and epidemiologic com-
plexity makes the estimation of the burden from
specific diseases uncertain, there are clear impli-
cations for health interventions. For example,
health programs primarily designed to control the
spread of a single disease entity in a vulnerable
group (such as malaria in childhood) can exert a
disproportionate impact on child health by simul-
taneously reducing morbidity and mortality from
associated causes (such as anaemia).
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Malaria mortality in Ghana

There are three principal ways in which malaria
can contribute to death in young children. First,
an overwhelming acute infection, which fre-
quently presents as seizures or coma (cerebral
malaria), may kill a child directly and quickly.
Second, repeated malaria infections contribute to
the development of severe anaemia, which sub-
stantially increases the risk of death. Third, low
birth weight which is frequently the consequence
of malaria infection in pregnant women consti-
tutes the major risk factor for death in the first
month of life. In addition, repeated malaria infec-
tions make young children more susceptible to
other common childhood illnesses, such as diar-
rhoea and respiratory infections, and thus contrib-
ute indirectly to mortality. It is estimated that the
total (direct and indirect) malaria mortality is at
least twice as high as the direct malaria mortality.
As a result, children under 5 are the most vulner-
able group for malaria mortality. The distribution
of deaths due to malaria by age and sex shows a
high peak among children under 5 years, who ac-
counted for almost half (48.2%) of the total ma-
laria deaths.
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selected hospitals (Ghana, 2003).

Malaria: a disease of poverty

Wide variations in percentage of malaria admis-
sions out of the total admissions were observed
across belts, with the northern belt showing the
highest percentage (32.9%), followed by the
southern belt (24.0%) and the middle belt
(16.7%). In particular, the highest percentages of
malaria admissions were observed in selected fa-
cilities located in Upper West Region (40.9%)
and in Northern Region (30.0%)
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Distribution of the percentage of malaria admissions in selected hospitals by
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Similar, although less pronounced, patterns of
malaria deaths were observed across belts, with
the northern belt accounting for the highest Pro-
portional Mortality Rate (PMR=19.6%), while
lower PMRs were found in the southern belt
(17.1%) and in the middle belt (15.1%). As ex-
pected, PMR was higher in the “most deprived
districts” (24.5%) than in the other districts
(16.2%).

The burden on hospital services

The use of hospital inpatient services for a disease
varies according to three major features. These
are the frequency of admissions, the duration of
the service provided (expressed in length of stay
in hospital) and the intensity of the service
(expressed as the proportion of total charges rep-
resented by laboratory, radiology and ancillary
services). The number (and percentage) of hospi-
tal bed days, related to both frequency of admis-
sions and duration of hospital stay, are used to
estimate the burden of malaria on hospital ser-
vices.

Wide variations in percentage of bed days to ma-
laria were observed across regions, with facilities
located in Upper West Region and Northern Re-
gion showing the highest percentages (33.6% and
26.5%, respectively). As for admissions, the high-
est percentages of bed days attributable to malaria
were observed in the northern belt (26.4% of the
total bed days) and in the “most deprived dis-
tricts” (34.7%).
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Variations in service utilization patterns for ma-
laria across regions may be related to differences
in frequency of admissions or in duration of hos-
pital stay. In particular, wide variations in length
of stay for malaria were observed across regions,
ranging between 2.5 days in Upper East Region
and 4.2 days in Eastern Region. Facilities located
in the three northern regions had among the high-
est percentages of malaria admissions, while
showing the lowest length of stay, therefore ac-
counting for the patterns of bed days.
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Distribution of average length of stay for malaria in selected hospitals by region

Severity of cases (e.g., percentage of cases of
cerebral malaria) should be taken into account in
interpreting variation in length of stay. However,
case mix cannot fully explain such large differ-
ences in duration of hospital stay. This may, at
least in part, be attributable to other factors re-
lated to local management and efficiency in hos-
pital resource use. A number of factors subject to
management intervention may contribute to long
duration of stay. Poor scheduling of diagnostic
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and therapeutic care and inadequate case manage-
ment may be contributory factors. Reduction in du-
ration of stay may be achieved, among others, by
changing the standard practice for specific causes
of admission (i.e., with use of cost-effective clini-
cal protocols), integration of inpatient and outpa-
tient services and early discharge policies.

Malaria Case Fatality Rate

Case Fatality Rate (CFR) represents a measure of
the outcome of hospital care. It may also reflect
quality of care and good clinical practices. How-
ever, the complexity of the causal pathways, varia-
tions in severity of case-mix, the integrative prop-
erties of the outcome, and the multifaceted nature
of quality, make it often difficult to use CFR as a
direct indicator of quality of care. The analysis of
malaria-specific CFR across regions is thus devel-
oped for comparative purposes.

Malaria CFR in children under five years is espe-
cially relevant because it reflects the outcome of
hospital care in the most vulnerable group. This is
included in the list of sector-wide indicators and
used for monitoring the performance of the health
sector. In the selected hospitals, there were 610
malaria deaths out of the total 18,752 malaria ad-
missions in children under 5 years resulting in a U5
malaria CFR of 3.3%: this estimate was lower than
the international standard (CFR=4%), which is
considered as acceptable for sub-Saharan Africa. It
was also slightly lower than in 2002 (3.9%).

Large variations in CFR were observed across re-
gions, ranging between 1.1% in Upper West Re-
gion and 7.3 in Brong Ahafo Region. Almost one
quarter (21.0%) of total malaria deaths in child-
hood was observed in the Northern Region alone.
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Case Fatality Rate for malaria in children under 5 years in selected hospitals
by region (Ghana 2003).
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High case-fatality rates observed in some facili-
ties may be due to late presentation, more com-
plex case-mix, inadequate management, and un-
availability or stock-outs of effective drugs, and
should be investigated in order to identify the un-
derlying reasons. In particular, large variations in
percentage of cerebral malaria cases were ob-
served across regions (national average=1.8%),
with hospitals in Brong Ahafo Region showing
the highest percentages of cerebral malaria
(8.3%). Since a much higher CFR was observed
for cerebral malaria (20.3%) with respect to the
non-complicated malaria cases (3.0%), these dif-
ferent patterns in severity of case mix may ac-
count, at least partly, for the observed CFR pat-
terns.

Malaria and financial accessibility to hospital
care

Malaria is understood to be both a disease of pov-
erty and a cause of poverty. Not only poor people
are at increased risk of malaria infection and
death, but also they are less likely to be able to
pay either for effective malaria treatment or for
transportation to a health facility capable of treat-
ing the disease. Both direct and indirect costs as-
sociated with a malaria episode represent a sub-
stantial burden on the poorer households. A study
in the Kassena-Nankana District (Upper East Re-
gion) found that, while the cost of malaria care
was just 1% of the income of the rich, it was 34%
of the income of poor households. Furthermore,
given fixed household incomes, high fees imply
that consumption of other goods or services, pos-
sibly food and education, could be reduced. This
is an example of the so-called "inverse care law",
in which those persons with the greatest overall
need for healthcare (i.e., socially and economi-
cally deprived persons) are the least able to obtain
it

Since fees can have adverse effects on equity by
impeding the access of the poor to needed ser-
vices, it is important to analyse the fees patterns
according to geographical and socio-economic
criteria. The average user fees for malaria admis-
sion were 105,776 Cedis, ranging between 73,846
Cedis in the Northern belt, 124,237 Cedis in the
southern belt, and 141,443 Cedis in the middle
belt. The average user fees paid for malaria ad-
missions in the most deprived districts (55,458
Cedis) were less than half of those paid in the
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other districts (125,468). It is important to note
that the average user fees for malaria may hide
wide differences according to its severity and the
subsequent variations in costs of diagnostic and
therapeutic procedures. These differences ranged
between 103,443 Cedis for non-complicated ma-
laria and 183,367 Cedi for cerebral malaria.

The minimal user fees paid in some regions, such
as Upper West Region, may be related to the im-
plementation of the exemptions policy while
those paid in Brong Ahafo and Central Regions
may be the result of institutional arrangements
and procedures. Most facilities in the Brong
Ahafo Region are mission facilities and operate to
a large extent on the revenue generated. This may
provide incentives for increased fees to patients.
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Distribution of user fees for malaria in selected hospitals by region (Ghana,
2003).

The burden of malaria: some reflections

Malaria has been estimated to constitute 10% of
the overall disease burden in sub-Saharan Africa,
being the leading cause of mortality in children
aged under five years and accounting for about
40% of public health expenditure. It is also esti-
mated to account for 20-50% of inpatient admis-
sions, and up to 50% of outpatient visits in areas
with high malaria transmission. The goal of Roll
Back Malaria (RBM) Programme is to reduce
malaria morbidity and mortality by 50% by 2010
through improved prevention (i.e., use of insecti-
cide-treated nets), better access to care (i.e., early
detection and rapid treatment of cases), higher
quality and efficiency in service delivery, and in-
creased partnership in the context of overall sec-
tor-wide development.

Baseline data and reliable monitoring of key ma-
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laria indicators are needed to measure whether the
goals for morbidity and mortality reduction are
achieved. Data from health facilities are poten-
tially useful for monitoring malaria patterns and
trends, but have several limitations. In Ghana,
most cases of malaria in outpatient settings are
diagnosed on the basis of clinical symptoms and
treatment is presumptive, rather than based on
laboratory confirmation. Moreover, malaria para-
sitaemia is common among people taking up
health services in many endemic areas, so that a
positive laboratory result does not necessarily
mean that the patient is ill with malaria. The main
clinical symptoms of malaria, fever and general
weakness, are non-specific and may well be due
to other common infections.

The crucial factor affecting the representativeness
of hospital data is the extent to which the hospital
statistics reflect the burden of disease in the popu-
lation. Severe malaria cases only are included in
the hospital statistics that are affected also by the
accessibility of hospital services and by the health
care seeking behaviour of the population. Demo-
graphic and health surveys (DHS) and other
sources indicate that less than 50% of malaria
morbidity and mortality is seen in formal health
facilities indicating that only a fraction of the total
burden can be accounted for by health statistics.
Despite these limitations, hospital statistics may
be acceptable for monitoring trends if their low
sensitivity remains consistent over time.

Patterns of malaria morbidity and mortality in
Ghana seem consistent with those observed in
areas with high transmission in sub-Saharan
countries, highlighting that the challenge of re-
ducing malaria burden is still unmet. This has
wide policy implications especially since malaria
control has been recognized as an essential pre-
requisite as well as an outcome of development
policies in Ghana. Investment in malaria control
can reduce childhood and maternal death and dis-
ability, contribute to the well-being of families
and the community, and ultimately improve hu-
man capital development and opportunities for
economic growth.

However, malaria burden reflects intrinsic
(human, parasite, mosquito) and extrinsic
(environmental, social, behavioural, political, and
economic conditions as well as disease-control
efforts) determinants. Many of these determi-
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nants, “upstream” from the point of health care
delivery, lying outside the direct control of the
health sector. The objectives of better health and
greater equity may be achieved only through in-
tersectoral collaboration, depending on how ef-
fectively the health sector engages other sectors
and civil society. Therefore, because the burden
of disease is multi-determined, policies need to
exert leverage at multiple points, including educa-
tion, environment and economics.
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