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Abstract

Introduction: At the Roll Back Malaria summit for African countries in Abuja, the heads of state committed to

ensure that by the year 2005 at least 60% of those suffering from malaria would have access to effective treatment

within 24 hours of onset of symptoms.

Aim: The aim of the study was to assess community effectiveness of malaria treatment in children.

Method: A community-based survey of 500 households was undertaken in western Uganda.

Results: A total of 260 (52%) children were reported to have had fever within the previous 2 weeks: 87% received

some kind of treatment, 44% were said to have been treated within 24 hours of onset of symptoms, 47% received

appropriate anti-malarials, 25% received the correct dosage, and 24% took the drug for the recommended period of

time; altogether, only 7% received all the treatment steps.

Conclusion: With drug efficacies of 50–90%, we estimate a community effectiveness of 4–6%, which is far from the

2005 Abuja target. The greatest need for improvement in the Home Based Fever Management strategy is in

reducing delay in treatment and improving dosage and duration of treatment.

Introduction

In sub-Saharan Africa where most malaria is

caused by Plasmodium falciparum that can

cause death within a short time,1 early and

effective treatment is the mainstay of pre-

venting childhood death from malaria.2 The

success of malaria treatment depends not

only on the efficacy of drugs but also on a

sequence of steps that carers of sick children

have to take to ensure effective treatment

and cure.3 Only when all these steps are

carefully followed in sick children (use of

an appropriate and effective anti-malarial

within 24 hours of onset of illness in an

adequate dose and for the correct duration)

will they be cured and optimal community

effectiveness of treatment achieved.4–6 The

Roll Back Malaria (RBM) campaign pro-

vides a unique opportunity to improve

community effectiveness of malaria treat-

ment. At the RBM summit for African

countries in Abuja, heads of state made a

commitment to ensure that by the year 2005

at least 60% of those suffering from malaria

would have access to appropriate treatment

within 24 hours of onset of symptoms.7 Less

than 1 year away from the stated target,

information on the community effectiveness

of treatment is lacking.

Although neither theoretical drug efficacy

nor appropriate use can lead on its own to

the final goal of community effectiveness,
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most of the current debate on improving

effective malaria treatment has focussed on

the urgent need to introduce more effica-

cious, artemisinin-based combination thera-

pies;8,9 drug use practice has received less

attention.

Against a background of weak health

systems in most endemic countries, treat-

ment-seeking studies clearly demonstrate

that most malaria cases are self-treated at

home.10–13 Following promising trials in

Ethiopia, the Home Based Fever Manage-

ment (HBM) Strategy is being promoted to

attain the Abuja target.14 HBM aims to treat

all under-5 fever incidents by bringing anti-

malarial drugs of good quality in pre-packed,

unit-dose form to villages and homes. Uganda

adopted this strategy in April 2002 for gradual

scale-up in the country.15,16 At the same time,

Uganda changed its policy for first-line anti-

malarials from chloroquine (CQ) monother-

apy to combination treatment with

chloroquine and sulphadoxine–pyrimetha-

mine.17 Although The Ministry of Health

communicated this policy change to the

various districts, there was no widespread

publicity. Promotion of the new drug policy

was expected to use HBM as a vehicle. Hopes

are high that HBM will be widely taken up

and achieve community effectiveness.

However, community effectiveness of malaria

treatment before HBM was implemented is

not known.

Several authors have reported on indivi-

dual treatment steps with regard to com-

munity effectiveness.10,18–20 Krause

reported on several steps leading to com-

munity effectiveness of health facility-based

malaria treatment.21 Amin et al. included

home and community treatment but dis-

regarded compliance aspects in studying

community effectiveness of malaria treat-

ment in Kenya.22 For a true reflection of

community effectiveness, however, all treat-

ment steps, whether at home, in phar-

macies or in health facilities, need to be

considered.3,4,23

Before HBM was implemented, we con-

ducted a study in a rural setting in Uganda

to evaluate each of the different steps to

community effectiveness under HBM and

assess the cumulative compliance rate taking

all the previous steps into account.

Subjects and Methods

A cross-sectional survey was conducted in

August 2002 at the end of the rainy season in

rural Kasese which has a population of

approximately 532,993. It is a mountainous

district (altitude 1200–1700 m)where there is

great variability in malaria transmission.

Endemicity ranges from meso- to hyper-

endemic as one moves from high altitudes to

the lowlands. The infant mortality rate is

estimated to be 103/1000 and malaria

accounts for 23% of outpatient diagnosis in

children.24 There are three hospitals and 60

health centres. As well as from formal health

care providers, anti-malarial drugs can be

obtained from non-regulated providers

including small shops which stock basic

household items and dispense drugs without

prescription. Private clinics are found mainly

in the trading centres. The Ministry of Health

targeted Kasese for early implementation of

HBM; by the time of this study, however,

HBM had not yet been introduced.

Sampling

The study population consisted of three

sub-counties in Kasese (each with approxi-

mately 16,000 people), selected because

they had been targeted for the forthcom-

ing HBM intervention. A minimum sample

size of 473 subjects was calculated at the

outset, assuming 30% fever prevalence in

the under-5s with 5% absolute precision.

Using a census list, 27 village clusters were

randomly sampled proportional to size from

three sub-counties. From each village, 18

households were then randomly selected.

For logistical and statistical reasons, house-

holds were selected by dividing each village

into four geographical quadrants using

natural boundaries.23 One quadrant was
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randomly sampled using a simple ballot

paper method. Village leaders listed and

numbered sequentially all households with

children ,5 years old in the selected village

quadrant. This list was verified against the

existing household list in the local village

council registers.

Study households were sampled from the

list using random tables. In each household,

a caregiver with primary responsibility for

the child, preferably the mother, was eligible

for the interview if she gave consent.

Children of non-resident caretakers were

ineligible. A household was defined as all

persons living under one roof who prepare

and eat meals together. Accordingly, a

polygamous household might consist of

two or three families living under one roof

with the same head of household. Given that

this study was to evaluate practices regard-

ing management of fever rather than malaria

morbidity, in households with more than

two eligible children, the youngest was

chosen because the higher incidence of

malaria in younger children would mean a

higher likelihood of being able to establish

practices in a recent incidence of malaria.

Data collection

A structured, closed-ended questionnaire

with key illness terms translated into the

local language was used. Nine non-medical,

experienced interviewers, male and female,

were trained over a 3-day period in enquiry

technique and participated in pre-testing the

questionnaire in three villages not included

in the final study. An experienced researcher

supervised each of the three field teams (first

author and two medical officers). Each

interviewer administered questionnaires

separately (guided by local field guides) in

the local Rukonzo language. Each interview

lasted 45 minutes on average.

The first part of the questionnaire con-

cerned socio-demographic factors, geogra-

phical access to drug treatment, knowledge

of national policy guidelines for treatment of

childhood malaria and whether the index

child had fever 2 weeks before the study.25,26

A widely known term validated in previous

studies, omusutsa, was used for fever.27

The second part of the questionnaire was

administered only to mothers who reported

recent fever in their child and it included

detailed descriptions of symptoms, place

and type of treatment and how the medicine

was administered. To obtain a complete

history, caregivers were repeatedly prompted

on what else they did. Using an open-

ended questionnaire, all respondents were

finally interviewed about how access to

prompt and correct treatment for fever

might be improved.

Timeliness of treatment referred to the

interval between first noticing symptoms and

starting treatment. It was considered that an

anti-malarial drug had been administered if

the mother mentioned the name of a specific

anti-malarial drug. The interviewers then

verified and differentiated these from com-

mon antipyretics, using samples of brands

available. Some mothers showed samples of

the drugs to the interviewer. ‘Home treat-

ment’ was defined as any treatment given

prior to or instead of going to a health care

provider in either a public or private clinic.

This included traditional remedies such as

herbs and modern drugs kept in the home or

obtained from a community drug vendor or

pharmacy where medication can be obtained

without prescription.

A child was considered to have been

‘‘treated effectively’’ if the caretaker

reported that the last fever episode had

been treated within 24 hours with the

appropriate anti-malarial of a given efficacy,

in an adequate, age-specific dose, and for

the correct duration. For each child, appro-

priateness of dose and duration was assessed

during analysis by comparison with national

treatment guidelines.15 The information on

effective drug use was then combined with

estimates of drug efficacy. Two measures

were calculated: first, for each of the steps,

the proportion of children who complied

and then the cumulative proportion of

compliant children for all five elements.
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The change inmalaria drug policy fromCQ

to combination CQzSP preceded fieldwork

for this study by only 3months and wasmeant

to be disseminated and driven by the HBM

intervention. Since this had not yet been

implemented in the study area, to analyse

community effectiveness we defined ‘appro-

priate anti-malarial’ as CQ, the previous first-

line treatment or combination CQzSP, as

recommended in the new policy.

Data entry, quality control and analysis

Data were double-entered and the two

datasets checked for discrepancies using

Epi data 3.0 and Epi Info version 6.04

(CDC, Atlanta). Using Stata version 8.0,

the proportion of children who complied

with the five steps defined for community

effectiveness was calculated, followed by a

calculation of community effectiveness

according to Krause, by assuming indepen-

dence between treatment steps and multi-

plying the proportions by each other.21

Home treatment vs treatment in a health

facility was the main stratifying variable.

Two-by-two tables were constructed and

odds ratios with 95% confidence limits for

the adjusted odds ratios applied.

Ethical considerations

Participation was voluntary and informed

verbal consent was obtained from heads of

households (when available) and primary

caregivers in the home. The study was

approved by Makerere Medical School

research committee and the ethical commit-

tee of The Karolinska Institute (D-nr 03-

259). Approval was also obtained from

Kasese district administration office and

village council leaders.

Results

Socio-demographic characteristics

A total of 500 caregivers were enrolled and

complete questionnaire information was

available for 498 cases. Nearly all respon-

dents were female (93%), mothers (90%) of

the enrolled children. The few male respon-

dents (37/489) were all fathers of the

enrolled children. The median age of the

interviewees was 29.8 years (range 13–76),

65% of whom had received primary and 7%

post-primary education; 28% had had no

formal education.

The median age of the study children was

24.1 months (range 1–59) and 47% (234/

498) were ,2 years of age. Fifty-one per

cent of them were girls.

Access to treatment

The median distance from the study house-

holds to the nearest source of treatment was

a 30-minute walk. Ninety-five per cent of

treatment sources mentioned provided

modern medicine: 42% were public clinics,

21% ordinary shops, 17% private clinics and

13% community drug distributors (CDDs)

or vendors. One-tenth (9.3%) reported

using treatment already in the home.

Compared with other sources of treatment,

CDDs were more likely to be within a 30-

minute walk of the home (OR 2.5, 95% CI

1.1–5.6).

Caregivers’ knowledge of main cause of malaria

and first-line drug policy (Table 1)

The majority mentioned mosquitoes as the

main cause of fever. Only eight (2%) men-

tioned combination CQzSP as first-line

TABLE 1. Caregivers’ knowledge of cause and treat-

ment of malaria, n5498.

Knowledge No. (%){

Mosquito as a cause 428 (86)

Correct first-line anti-malarial drug* 348 (71)

Correct dosage of CQ 92 (19)

Correct duration of CQ treatment 69 (14)

* Mention of CQ, SP or combination CQzSP; { row

percentages.
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treatment for malaria. Almost a fifth of

caregivers stated the correct CQ dose for a

3-year-old child or duration of treatment.

In addition, 42% stated that it was impor-

tant to complete the prescribed treatment.

Prevalence of fever

Of 498 children, 260 (52%) were reported

to have had fever (omusutsa) in the 2 weeks

before the survey. At the time of the survey,

median duration of reported ill health was 3

days, with 60% being ill for ,5 days. There

was no significant gender difference in fever

morbidity.

Health care-seeking behaviour

A total of 224 (87%) children with a history

of fever were reported to have received

treatment for it before the survey. Of these,

46% (104/224) were first self-treated at

home and 36% were taken to a public and

17% to a private clinic. In 43% of cases, the

treatment given to the child was bought in

an ordinary shop or from a drug vendor, or

was medicine already in the home.

Although more non-educated than edu-

cated mothers tended to treat fever at home,

the difference was not statistically signifi-

cant. Caregivers who mentioned living

within a 30-minute walk of a CDD were

more likely to seek treatment from a CDD

than to use other sources (OR 5.0, 95% CI

2.6–9.5).

Community effectiveness of fever treatment

Six elements were studied for community

effectiveness: coverage of children treated,

timeliness of treatment, choice of anti-

malarial drug, correct drug dosage and

duration of treatment. Completeness of

information for each element ranged from

96 to 100%. The sixth element, drug efficacy,

was estimated from other studies.28,29

Treatment of febrile children. Of the 260

children who had had fever in the previous 2

weeks, caregivers reported different treat-

ment actions being taken for 224 children

(87%). Most of these had received modern

or herbal treatment, as outlined below,

while 5% reported only supportive treat-

ment such as cooling the child with a wet

cloth or a cold bath.

Time between onset of illness and initiation of

treatment (Table 2). A total of 224 children

were reported to have received treatment.

Median duration between onset of illness

and treatment was 35 hours (range 3

h–10 d). More than half (56%) the children

with fever were either not treated or received

treatment 24 hours after onset of illness.

Those with fever who lived near a CDD and

those reported to have been treated at home

started treatment earlier than others (OR

2.1, 95% CI 1.1–4.1 and OR 2.6, 95% CI

1.6–4.2, respectively). Educated mothers

were more likely than non-educated ones

TABLE 2. Time to initiating treatment after onset of

fever, n5260.

Time to initiating treatment No. (%){

Same day (,24 hrs) 113 (44)

Next day 66 (25)

After 2 days 16 (6)

Other* 65 (25)

Total 260 (100)

* Not known or no treatment; { column percentages.

TABLE 3. Types of drugs said to be used to manage

fever in children, n5260.

Type of medication No. (%)"

Antipyretics* 75 (29)

Antimalarial{ 129 (50)

Antibiotics{ 7 (3)

Herbal 21 (8)

Other1 9 (4)

None 13 (5)

Don’t know 10 (4)

* Paracetamol & aspirin; { includes CQ, SP, CQzSP,

quinine & primaquine; { includes cotrimoxazole,

penicillin, metronidazole & chloramphenicol;
1 includes ORS, sulphadimidine & mebendazole; " row

percentages.
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to initiate treatment early (OR 1.6, CI

1.0–2.7).

Choice of drug to treat fever (Table 3). Half

of the 260 children were treated with an

anti-malarial drug. Chloroquine (CQ) was

the most commonly used (46%). Only six

children (2%), all .3 years of age, were

treated with combination CQzSP therapy.

Other anti-malarial drugs used included

quinine and primaquine, often used as

multiple therapies. Of the 260 children,

seven received antibiotics and 21 herbal

remedies. Children living near a health

facility were more likely to be treated with

an anti-malarial than those living near

another source of treatment (OR 1.7, 95%

CI 1.1–3.3).

Treatment duration and daily dosages.

Children were treated for a mean duration

of 3.3 days (range 1–7) and 41% were

treated for ,3 days. Only 65 (25%) were

given the correct daily dose of CQ or

combination CQzSP.

Effectiveness of each treatment step and

combined community effectiveness (Table 4 &

Fig. 1). Of the 260 children reported to

have had fever, 224 received treatment, 113

of them within 24 hours. Only 7% were

adequately treated. Combining this with a

CQ drug efficacy of 90% gives an overall

community effectiveness of 6%, or, in the

case of a lower efficacy of around 50%, the

community effectiveness would be 4%.

The estimated community effectiveness in

the fourth column of Table 4, assuming

independence between treatment steps, is

calculated according to Krause et al.21

Multiplying the estimated cumulative effec-

tiveness with the measured effectiveness of

each subsequent treatment gives an esti-

mated community effectiveness of 1%.

Community’s perceptions on improving

prompt and correct treatment of fever. Most

caregivers (62%) regarded formal health

services as cumbersome and not easily

accessible at all times. They thought it a

waste of time going to health facilities only

to be asked to buy prescribed medication

when others were out of stock. Fifteen per

cent thought that the number of health

facilities in the village should be increased,

37% suggested that drugs should be dis-

tributed by health workers or trained volun-

teers in the village and 15% proposed that

FIG. 1. Percentage of 260 children with fever receiving

effective treatment and % effectiveness of each treatment

step; –X–, % cumulative observed effectiveness.

TABLE 4. Proportions of effective steps and estimated overall community effectiveness of malaria treatment, n5260.

Treatment step

Effectiveness of

each step, n5260 (%)

Observed community

effectiveness, n5260 (%)

Estimated community

effectiveness (%){

Children with fever: 260 (100) 260 (100)

Treated for illness 224 (86) 224 (86) 86

Treated ,24 hrs* 113 (44) 108 (42) 86644538

Treated with CQ or CQzSP 123 (47) 67 (26) 38647518

Correct duration 64 (24) 34 (13) 1862454

Correct daily dose 65 (25) 17 (7) 1262551

CQ drug efficacy{ 90% 15 (6) 769051

* Any treatment, including tepid sponging, herbal, etc.; { multiplicative estimate based on effectiveness of each

treatment step;21 { data on drug efficacy from the literature.28,29
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drugs be stocked by mothers in the home for

treating fevers promptly. On how to ensure

that caregivers adhere to instructions for

administering drugs, including completion

of medication, 11% suggested a need to

educate mothers or make drugs less bitter,

and 1.4% either did not know or gave no

response.

Discussion

In this survey conducted in a rural setting,

we demonstrated very low overall commu-

nity effectiveness of malaria treatment (7%)

compared with the 2005 Abuja target of

60%. Krause et al. demonstrated similar

findings based on multiple datasets at health

facility level using a seven-step treatment

model.21 They calculated a 3% community

effectiveness of malaria treatment started in

public health facilities in Burkina Faso.

However, there are two main differences

between their approach and ours. First,

since ‘self treatment’ for malaria in the

home was 46% in this study and up to

80% has been reported elsewhere,13 we

believe that, to be representative, estimates

of community effectiveness need to be

community-based, as in this study and the

Kenya study by Amin et al.22 Second,

reflecting the different treatment steps in

the same rather than separate datasets

allows observation of community effective-

ness rather than estimation through multi-

plication (Table 4). The difference is

striking. The effectiveness of the drug use

practices observed was almost six times the

estimate (6% vs 1%), which suggests that

there might be a subset of more knowledge-

able caregivers who perform well on several

treatment steps.

This study highlights the difference in

contribution towards overall effectiveness of

treatment between the efficacy of the drug

and the way it is used. While drug efficacies

can range from 50 to 90%,28–30 the effec-

tiveness of current drug use practices is only

7%, implying that if timely and rational use

of drugs for malaria is not adhered to,

introducing new, more effective drugs will

increase effectiveness by only a very small

percentage (Fig. 1). Future debate on

improved management of malaria would

therefore benefit from addressing not only

the choice of drug but, more urgently, the

way they are used.

Looking at the different treatment ele-

ments, most practices were below expected

standards, especially the interval before

treatment was initiated, the dosage and

treatment being given for sub-therapeutic

duration, suggesting problems with treat-

ment given at home and by health facilities.

Delayed treatment and low drug compliance

have been reported by others.12,31,32

Reasons include lack of knowledge of how

to treat fever33 and complex local percep-

tions regarding childhood fever.34 The

Home Management of Malaria strategy

might well improve these treatment steps

since it does bring appropriate drugs closer

to the home in age-specific blister packs

which improves compliance with duration of

treatment.18

Significant differences between levels of

education were noted for treatment prac-

tices and likelihood of initiating treatment

early. Such socio-economic differences have

been reported elsewhere and might actually

become more pronounced when new inter-

ventions are introduced and first adopted by

higher socio-economic groups.35 It remains

to be seen which socio-economic groups

first use the Home Management of Malaria

intervention.

Contrary to other reports,10 home treat-

ment in this study was associated with

earlier initiation of treatment for fever.

This might be explained by the fact that

children treated at home were more likely to

be treated by CDDs who were more likely to

be within a 30-minute walk of the child’s

home.

Difficulty of access as a cause of delayed

treatment has been postulated.36 In this

study, apart from CDDs, geographical

access to treatment based on walking
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distance did not contribute significantly to

length of interval between fever onset and

initiating treatment. This suggests that there

are other important factors to consider in

providing effective treatment. Even with the

introduction of HBM, as shown in other

studies,37,38 there is a need to strengthen

health facilities to ensure that referred cases

of severe malaria receive quality care.

There was almost no mention of combi-

nation CQzSP therapy for treating fever, as

nationally recommended. Only 2% of chil-

dren were reported to have received this

treatment. Given that HBM is supposed to

serve as a vehicle for the new policy, this

finding is not surprising because at the time

of the study the CQ/SP combination had

not been implemented.

Interviews with caregivers and other

opinion leaders in the community indicated

a lack of confidence in public health facility-

based services and more enthusiasm for

treating fever at community level. This con-

curs with Kilian39 who observed in Uganda

a high degree of acceptability of home

treatment of malaria using pre-packaged

anti-malarials.

This study takes a symptom-based

approach, focusing on fever as a symptom

of malaria. Given the ambiguity of fever,27 it

was not possible to distinguish malarial fever

from other common fevers. However, this is

no different from standard, presumptive

treatment of malaria in health facilities.

The study was based on caregivers’ recall

and reporting of actions rather than obser-

vation. The estimate of community effec-

tiveness can therefore only be as accurate as

the caregivers’ memories. Choosing the

youngest child in households where there

was more than one eligible child might have

introduced an age bias, which could have

increased recognition of illness and prompt

treatment but possibly decreased dose and

compliance. Our inclusion of CQ as an

‘appropriate anti-malarial’ was determined

by the low penetration of information

about the change in drug policy in the few

months preceding the survey. This study

was conducted in a rural setting and might

not be applicable to more urban or less

mountainous areas because of possible local

variations in fever diagnosis and access to

drugs from clinics or shops.

Also, we did not disaggregate treatment

practice by socio-economic group or other

factors limiting effective treatment. While

the Abuja target is demanding and there

might be no harm if treatment is delayed by

24 hours or prescribed dosages are not

entirely adhered to, our aim was to evaluate

the malaria programme objective of anti-

malarial treatment given within 24 hours of

onset of illness in the correct dosage and for

the correct duration for all fevers.

The study highlights a large gap between

current community effectiveness of malaria

treatment and the Abuja target levels. The

current debate on improving malaria treat-

ment stresses the change of malaria drug

policy; the results of this study suggest a

need also to give high priority to improving

how drugs are used. The most important

improvements needed are in reducing delay

in treating fever and using the correct

dosages for the correct period of time, which

could have a significant impact on overall

drug resistance. Our findings support the

urgency of improving treatment of malaria

in the community. Although this study

shows that the situation in Kasese undoubt-

edly needs to be improved, the fact that

nearly 50% of caregivers treat fevers within

48 hours is encouraging. The impact of

HBM on community effectiveness needs to

be evaluated, including identifying uptake

and drug use by different socio-economic

groups.
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