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Economic cost of malaria on
households during a transmission
season in Khartoum State, Sudan
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ABSTRACT This study was conducted in 2004 among 1200 households in Khartoum to estimate the
direct and indirect economic costs of malaria for households. Information on the household and the
malaria episodes was collected (care-seeking behaviour, working days lost and expenditure on malaria
treatment). There were 327 episodes of malaria; 25.2% of the households reported at least 1 malaria
episode during the month preceding the survey. In only 18.0% of malaria episodes was the individual
economically active. The average treatment expenditure per fully cured case was US$ 6.3 (SD 5.9). The
average indirect cost per fully cured case was US$ 3.2 (SD 9.2); it was higher for individuals working in
the informal sector than those employed in the formal sector.

Colt économique du paludisme pour les foyers de I’Etat de Khartoum (Soudan) au cours d’une
saison de transmission

RESUME Cette étude, menée en 2004 auprés de 1200 foyers de Khartoum, avait pour objectif d’éva-
luer les colits économiques directs et indirects du paludisme pour les foyers. A cette fin, il a été procédé
a la collecte d’informations sur les foyers et les accés palustres (comportement de recours aux soins,
absentéisme et dépenses liées au traitement antipaludéen). Il a été recensé 327 acces palustres et
25,2 % des foyers ont rapporté au moins un accés dans le mois précédant I'enquéte. Seuls 18,0 %
des acces palustres ont frappé un individu économiquement actif. Pour chaque cas de guérison com-
plete, le coGt moyen du traitement s’élevait a USD 6,3 (E.T. 5,9), tandis que le codt indirect était de
USD 3,2 (E.T. 9,2), ce dernier s’avérant plus élevé pour les travailleurs du secteur informel par com-
paraison avec le secteur formel.
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Introduction

In addition to the health burden, malaria
places an enormous economic burden on
households in endemic regions [/]. The bur-
den includes the direct cost (medical con-
sultation, laboratory investigation, drugs
and hospitalization) [2] and the indirect
cost due to work days lost through morbid-
ity and mortality for both malaria cases and
individuals looking after them [3,4].

As in many other parts of Sudan, malaria
represents a major public health problem
in Khartoum State. In Khartoum, malaria
accounts for 24% of all patients seen at
outpatient departments and 13.4% of hos-
pital admissions [5]. In terms of the health
burden of malaria on the community, these
figures mean that malaria not only con-
sumes the greater share of the treatment-re-
lated expenditure of households than other
diseseses, but is also the cause of the highest
loss of working days.

Although the exact economic burden
that falls on households in Khartoum is not
known, it is expected to vary from one sub-
group of the population to another. There
are a large number of possible determinants
that may affect the level of economic loss
by households [6]. For instance, as regards
direct cost, the level of treatment-related
expenditure is affected by the care-seeking
behaviour of the patient [7]. During malaria
episodes patients can chose from a wide
range of health care providers or they may
resort to self-treatment. As drug and service
prices differ from one health care provider
to another, the level of expenditure will vary
according to the provider chosen.

The indirect cost, on the other hand,
depends on the economic activity and type
of job of the malaria cases and the family
member looking after him/her.

Estimating the total and differential eco-
nomic cost in Khartoum State is vital to
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guide health planners and also to bring to
their attention the full picture of the devas-
tating effect of malaria.

The objectives of the study therefore
were to estimate the direct and indirect
costs associated with malaria episodes at the
household level in Khartoum State, and to
identify the possible effects of care-seeking
behaviour and occupation of malaria cases
on these costs.

Methods
Study design and setting

This was a descriptive cross-sectional
community-based study. It was conducted
in Khartoum State in 2004, the capital of
Sudan; the state is the smallest state of
Sudan with an area of 28 000 km? The
total population is estimated as 7 million.
Khatroum state consists of central urban
areas, peripheral rural areas and camps
established to accommodate the internally
displaced populations (IDPs) coming from
other states of the country. It is considered
as an area of unstable malaria transmission
with high peaks of incidence during, and
immediately after, the rainy season, and
during the winter months [§].

Sampling
The primary sampling unit was the house-
hold. To be included in the study a house-
hold had to have resided for at least 12
months in Khartoum State. For the sample
size calculation it was assumed that the
proportion treated for malaria during the
previous month would be 25% based on the
results of a previous study [9]. Thus a sam-
ple of 1200 households was required.
Using the probability proportional to
size method, 25 geographically defined
clusters were selected from a sampling
frame provided by the Central Bureau of
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Statistics. The frame was stratified by rural
area, urban area and IDP camp. Systematic
sampling was used to select 48 households
from each cluster to give the total of 1200
households (in total 1203 household were
included).

Data were collected in 3 phases to cover
the period of the rainy transmission season
of 2004. The rainy season usually extends
from July to October. The first phase of the
study was conducted during the second half
of August 2004, the second phase during
the first half of October 2004 and the last
phase during the second half of November
2004. Thus 400 households were visited in
each phase.

The inclusion criteria of malaria cases
were:

e Malaria confirmed by positive blood
film or other blood tests.
e Malaria diagnosed on a clinical basis by

a health care provider.

* For non-confirmed cases the diagnosis
was verified by asking about the pres-
ence of the following symptoms: fever,
headache, sweating and vomiting. These
were found to be associated with a posi-
tive blood film for malaria using binary
logistic regression in a previous study
[10].

An individual was considered to have

2 or more malaria episodes if a minimum

period of 2 weeks had elapsed between the

2 episodes. In this study all episodes where

included.

Questionnaires
Two questionnaires were used for data
collection; both were adapted from the
questionnaires used for estimating the
malaria-related costs in Sri Lanka [ /].
Questionnaire 1 was used with all se-
lected households to collect background
information.
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Questionnaire 2 was used with all ma-
laria cases to collect the following data:
background information on malaria cases,
care-seeking behaviour, working days lost
and expenditure on malaria treatment.

The reliability and validity of the data
were tested by reliability analysis using
SPSS and the analysis yielded an alpha
value of 0.00009.

Data collection

Data were collected by 5 teams each com-
posed of 1 field supervisor and 3 inter-
viewers. The field supervisors were social
science graduates who were previously
trained on data collection methods and field
supervision, and they had received further
training on the field-work and the tools
of the this study. The interviewers were
university graduates, previously trained on
data collection methods and had received
training on the tools of this study. The train-
ing in both instances was conducted by the
principal investigator and included lectures
and role play.

Data analysis

Data were analysed with SPSS, version
11.5. The analysis included descriptive sta-
tistics for frequencies and averages [mean
and standard deviation (SD)], and com-
parison between subgroups using the chi-
squared test for proportions, and one-way
analysis of variance and #-test for means of
independent samples. A P-value less than
0.05 at 95% confidence interval was consid-
ered significant.

Cost calculations included treatment-re-
lated expenditure (direct cost) and indirect
costs. Average treatment-related expendi-
ture was estimated first for the household
and then per fully cured malaria case. The
measurement of indirect costs was based on
an output-related approach. The estimates
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included only days lost by malaria cases
and their caretakers who were involved
in productive work. Productive work was
broadly defined as involvement in any eco-
nomic activity with the potential to add to
the disposable income of the household.
This output-related method excluded time
loss of economically inactive patients [/].

The total number of working days lost
by both patients and their caretakers was
recorded. The indirect cost was calculated
for the level of both households and fully
cured malaria cases.

Results

Sociodemographic data

The 1203 households included 6836 peo-
ple. The majority (72%) of the households
participating in the survey resided in urban
areas, 20% in rural areas, while only 8%
resided in IDP camps. The majority of the
heads of the households were involved in
some income-earning activity (95.2%). The
average monthly income per household was
equivalent to US$ 216.8 (SD 430.8).

Malaria incidence

Only 25.2% of the households reported at
least 1 malaria episode during the month
preceding the survey. A total of 327 malaria
episodes occurred during the 3 phases of
data collection and no individual reported
having malaria more than once during the
study period. The incidence of malaria
episodes was 51/1000 in the first phase,
42.5/1000 in the second phase and 51/1000
in the third phase giving an overall inci-
dence of 48.2/1000 per month during the
whole period of the survey.

Table 1 shows the characteristics of the
individuals who suffered a malaria episode.
More than half of the malaria episodes
(57.2%) occurred among females. About
two-thirds occurred among the adult popu-

lation (> 14 years). In only 18.7% of the
episodes was the individual who contracted
malaria covered by health insurance.

In only 18.0% of malaria episodes was
the individual involved in economic activi-
ties. Of the economically active individuals,
44.1% worked in the formal sector and had
regular salaries, i.e. government and private
sector employees and public sector work-
ers. The remaining 55.9% belonged to the
informal sector (self-employed, farmers and
casual labourers) and their earnings were
irregular. The average monthly income
per malaria case was US$ 127.9 (SD 72.9)
(Table 2).

Care seeking behaviour

The majority of reported malaria episodes
(78.9%) were diagnosed by a positive blood
film, while 14.4% were clinically diagnosed
at a health facility. Self-diagnosis was ob-
served in only 6.7% of the episodes.

In 89.3% of episodes, the individual
went to a health facility to seek care in
the first instance; only 5.8% resorted to
self-treatment. For the remaining 4.9%,

Table 1 Characteristics of malaria episodes,
Khartoum State, 2004

Characteristic No. (n=327) %

Sex
Male 140 42.8
Female 187 57.2
Age group (years)
0-14 110 33.6
> 14 217 66.4
Heath insurance coverage
Covered 61 18.7
Not covered 266 81.3

Average income per
malaria case [Mean (SD)]
SD = standard deviation.

US$ 127.9 (72.9)
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Table 2 Distribution of episodes according to
economic activity, Khartoum State, 2004

No. (n=327) %

Economic activity

Economically active
Formal sector (regular salary)

Government employee 14 4.3
Private sector employee 8 2.4
Public sector workers. 4 1.2
Informal sector (irregular earnings)
Farmer 2 0.6
Self-employed? 20 6.1
Casual labourer® 11 34
Economically inactive
Housewife 79 24.2
Unemployed 36 11
Student 92 28.1
Pre-school child 58 17.7
Retired 3 0.9
Total 327 100%

aSelf employed denotes any individual who owns
hislher business and works for himselfiherself instead
of as an employee of another person or organization,
drawing income from a trade or business. He/she
usually owns or shares the capital of the business.
bCasual labourer are unskilled or semi-skilled labourers
who work in areas such as construction and domestic
service - they usually work for very short duration of
time for an employer, and are usually paid for their
labour on a daily basis. Their earnings are irreqular and
depend on the availability of a job.

the individual made blood investigations
without consulting a health care provider,
consulted a traditional healer or ignored the
illness. The governmental health centres
were the facilities most commonly used, by
46% of those seeking care from a facility.
Private health facilities (clinics or hospitals)
were the least used facilities, used by only
1% of the cases. After taking all the actions,
97.2% of the malaria cases were fully cured
of the illness (as reported by the individual
or his/her family), while in 2.8% the person
was still taking treatment. The 318 fully
cured cases were further analysed to esti-
mate the costs.
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Lost working days

The average number of working days lost
by malaria cases was 6.2 (SD 6) days. Only
26 (8%) of the malaria cases needed another
family member to absent him/herself from
work or school to take care of them. Of
these co-patients, 19 (73.1%) were involved
in economic activities (employees, self-
employed regular and casual labourers),
while 7 (26.9%) were students. The average
number of working days lost by co-patients
was 3.1 (SD 1.6) days. The study showed
that 35.1% of the economically active ma-
laria cases and 47.6% of the economically
active co-patients had obtained paid sick-
leave for the period of absence from work.
These were mainly employed in the formal
sector.

Treatment related expenditure

The average monthly expenditure on ma-
laria treatment per household was equiva-
lent to US$ 1.7 (SD 4.1); this reduced the
average monthly income per household by
0.8% (Table 3).

At the individual level, the average ex-
penditure per fully cured malaria case was
found to be US$ 6.3 (SD 5.9) and the me-
dian was USS$ 6.6. This reduced the average
monthly income per malaria case by 5.3%
(Table 3). Table 3 also shows that seeking
treatment from a health facility was associ-
ated with significantly higher expenditure
per fully cured malaria case than resorting
to self-treatment [health facility = US$ 6.4
(SD 5.6), self-treatment = US$ 2.5 (2.2); P
< 0.05]. Taking more than one action was
associated the highest treatment-related
expenditure (P < 0.05).

As shown in Table 3, private clinics and
hospitals were associated with significantly
higher treatment expenditure per fully cured
malaria case than all the other facilities
[(private clinic = USS$ 16.2 (SD10.1), gov-
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Table 3 Average monthly treatment-related expenditure according to actions
taken and type of health facility visited, Khartoum State, 2004

Expenditure

% reduction
in monthly income

Mean (SD), US$

Monthly expenditure on treatment per
household (n = 1203), excluding nutrients
and food

Expenditure on malaria treatment per fully

cured malaria case (n = 315%)

Actions taken
Self-treatment (n = 13)

Blood testing without consultation (n =7)

Visited health facility (n = 265)
More than one action (n = 30)

Health facility chosen
Governmental hospital (n = 61)
Governmental health centre (n = 132)
NGO health centre (n = 55)
Private clinic (n = 37)
Private hospital (n = 2)

1.7 (4.1) 0.8
6.3 (5.9) 53
2.5(2.2) P < 0.05 when
5.1(2.2) comparing between
6.4 (5.6) different actions
8.7 (8.9)
5.4 (2.1) P < 0.05 when
5.0 (2.7) comparing between
5.0 (1.7) different facilities
16.2 (10.1)
12.2 (8.5)

aFor 3 cases there was no expenditure and they were excluded from the analysis.
Exchange rate at the time of the study: US$ 1 = 250 Sudanese dinars.

SD = standard deviation.
NGO = nongovernmental organization.

ernmental health centre = US$ 5.0 (SD
2.7), nongovernmental organization (NGO)
centre = US$ 5.0 (SD 1.7); P < 0.05)].
When breaking down the treatment-related
expenditure, it was found that the highest
proportion of treatment expenditure (42%)
went for purchasing drugs. This was fol-
lowed by doctor’s fees which constituted
30.4% of the expenditure.

Indirect costs
Table 4 shows that the average indirect cost
of malaria per household per month was
USS$ 0.8 (SD 4.9), reducing the average
monthly income of households by 0.4%.
The average indirect cost per fully cured
malaria case (patient days only) was US$
2.6 (SD 8.7) reducing the average monthly
income of malaria cases by 2%. The aver-
age indirect cost per fully cured malaria

case (co-patient days) was US$ 0.5 (SD
3.4). The overall average indirect cost per
fully cured malaria case (both patient and
co-patient days) was US$ 3.2 (SD 9.2).

Individuals who were self-employed
and casual labourers had significantly
higher average indirect costs per fully cured
malaria case than employees and public
sector workers: self-employed = US$ 22.1
(SD 17.2), casual labourers = US$ 13.5 (SD
10.9), employees US$ 7.6 (14.7), public
sector workers = US$ 9.0 (SD 14.3); P <
0.0001.

Discussion

Information on the economic consequences
of malaria on households is an important
complementary tool needed for successful
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Table 4 Average monthly indirect cost of malaria, Khartoum State, 2004

Average monthly indirect cost per:

Mean (SD), US$ % reduction

in monthly
income

Household (n = 1203) 0.8 (4.9) 0.4
Fully cured malaria case (patient days) 2.6 (8.7) 2.0
Fully cured malaria case (co-patient days) 0.5 (3.4) 0.4
Fully cured malaria case (patient and co-

patients) 3.2(9.2) 2.5
Type of job

Employee (n = 22) 7.6 (14.7) 1.6

Self-employed (n = 20) 22.1(17.2) 2.0

Public sector worker (n = 4) 9.0 (14.3) 5.8

Casual labourer (n = 11) 13.5(10.9) 3.0

Farmer (n = 2) 40.6 (34.0) 14.3

P < 0.0001 when comparing between different jobs.

SD = standard deviation.

formulation of policies in areas such as
health financing, introduction of new thera-
pies, and regulation of the private sector.

Direct cost of malaria
In Khartoum State, patients seeking care for
malaria illness from governmental, NGOs,
and private sector facilities —unless covered
by health insurance — pay directly out of
pocket for medical consultation, laboratory
investigations and purchase of medicines.
This user charge system, augmented by
the limited coverage by health insurance,
was most probably behind the high average
treatment expenditure per fully cured case
when compared with values from other
countries. For instance, in Sri Lanka, At-
tanayake and colleagues reported a value
equivalent to USS$ 1.1 for malaria cases vis-
iting public health facilities where services
are provided free of charge [1].

Our study and many others have shown
that the highest proportion of treatment
expenditure for malaria goes on medi-

cines [11,12]. Thus where chloroquine,
the cheapest drug, is still effective, the
average expenditure per case is expected to
be relatively low. However, in Khartoum
State, chloroquine was replaced with the
more expensive artesunate plus sulfadox-
ine—pyrimethamine combination therapy
during the year 2004, and the complete
establishment of this replacement is ex-
pected to increase the treatment-related
expenditure even further.

The difference in the pattern of care-
seeking behaviour was also behind the in-
consistency in treatment costs. Unlike the
trend in other malaria-endemic countries
[1,3,13], there was high use rate of health
facilities and low rate of self-treatment
during malaria episodes in Khartoum State.
This practice is probably motivated by the
high coverage of health facilities provided
by both the public and private sectors [/4].
As reported by studies from other endemic
countries [6,11,2,14], the treatment-related
expenditure was found to be significantly

Yoo oodd Gas G el el i) didane claw ) 3 i) Al dlsell



Eastern Mediterranean Health Journal, Vol. 13, No. 6, 2007

higher for those using health facilities than
for those who self-treat. It is worth men-
tioning that self-treatment is resorted to
by malaria cases to cut down the treatment
cost. However, the self-treatment can have
serious repercussions. For example, it can
result in under-dosing which will lead to
drug resistance and increase the cost of
treatment in the long run through the neces-
sary introduction of expensive drugs.

Our findings agree with many other
studies in that seeking care from private
health facilities was associated with the
highest expenditure per fully cured case
[1,15,16]. The variations in treatment costs
between the public and private sectors are
due to the higher fees charged by the private
sector for malaria management.

Indirect cost of malaria

The indirect cost of malaria depends on
both the amount of time lost due to illness
and the value of that time in financial terms.
In Khartoum State Plasmodium falciparum
is responsible for around 90% of all malaria
cases [5]. This species is associated with a
more severe disease that is followed by a
prolonged period of weakness and disabil-
ity [16,17]. In addition to that, Khartoum is
considered an area of unstable transmission
of malaria where the intensity of transmis-
sion varies across the years [8]. Conditions
of unstable malaria transmission are as-
sociated with low immunity levels, longer
periods of disability, and a high degree of
clinical illness in adults [/6—19].

Both these factors would imply a high
average indirect cost in Khartoum State.
However, we used an output-related method
in this study to estimate the indirect cost so
as to avoid over-emphasizing the burden.
The output-related method takes into con-
sideration only time lost by economically
active individuals and specifically those
who actually suffered income or output loss
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[1], i.e. excluding economically inactive
individuals and those who obtained paid
sick leave. This leads to cost estimates that
are less than the estimates generated by
other methods that use some estimate of the
average wage that includes all individuals
above a certain age irrespective of whether
they are economically active or not or if
they actually lose any output or income due
to malaria [/]. The output-related method
was earlier used to estimate the indirect cost
related to malaria in Sri Lanka [7].

The average indirect cost per fully cured
malaria case of US$ 3.2 (SD 9.2) found in
our study lies towards the lower limit of the
range of US$ 0.68 to US$ 25 reported by
Chima et al. [2]. The choice of method to
measure and value time loss is potentially
an important explanatory factor of the vari-
ations in household costs reported to date
[1].
The indirect costs estimated by our study
were less than the direct costs and this con-
curs with most studies estimating malaria
costs [2].

Occupation of the malaria case was
found to considerably affect the indirect
cost; those working within the formal sector
(government and private employees and
public sector workers) had significantly
lower indirect costs compared with those
working within the informal sector (casual
labourers and the self-employed). The rea-
son behind this was that the majority of
employees and public sector workers were
able to obtain paid sick leave for the period
of their illness thus avoiding salary cuts. On
the other hand, casual labourers, who work
in construction and domestic service are
paid on a daily basis and any loss of activity
is associated with loss of earnings. More-
over these individuals do not usually enjoy
the benefits of health insurance, which is
restricted mostly to the formal sector; this
exacerbates the economic burden that falls
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on them. However, although employees and
public sector workers may not bear the di-
rect effect of this indirect cost, the economy
of a country suffers from the effect of these
absences and, in the long run, this can have
an impact on the individual.

Conclusion

Malaria places a great economic burden
on households of Khartoum State in terms
of direct and indirect costs. The indirect
cost burden was especially tremendous on
individuals belonging to the informal sec-
tor. High use rate of health facilities and the
limited coverage by health insurance con-
tributed to the high treatment cost. Reduc-
ing this burden requires strategies such as
increasing coverage by health insurance to
include all employees in the formal sector.
For those belonging to the informal sector,
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provision of free malaria curative services
should be considered. Regulation of prices
of malaria services in the private sector
should also be considered.
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