Self-treatment of malaria in a rural area of
western Kenya
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Reported are the results of a study of residents' knowledge about malaria and antimalarial drugs and of
their treatment-seeking behaviour in a rural area of western Kenya. The study subjects were generally
well-informed about the symptoms of the disease. Malaria was perceived as a relatively mild illness,
much less severe than acquired immunodeficiency syndrome (AIDS), measles, difficulty in breathing,
and diarrhoea.
Self-treatment was extremely common: of 138 episodes of febrile illness, 60% were treated at
home with herbal remedies or medicines purchased at local shops, and only 18% received treatment at
a health centre or hospital; no treatment was sought by the remainder. Commercially available chloroquine preparations were perceived as more effective than either antipyretics or herbal remedies for the
treatment of malaria, and injections were regarded as more effective than oral medications. 4-Aminoquinolines were used to treat 58% of febrile illnesses but in only 12% of the cases was a curative dose
of .25 mg/kg body weight employed. Even attendance at a health centre did not ensure adequate treatment because of the common practice of sharing medication among family members. Greatly increased
attention should be paid to the role of home treatment of malaria when policies are being developed for
the management of febrile illnesses in sub-Saharan Africa.

Introduction
Although studies on the efficacy of and resistance to
antimalarial drugs in sub-Saharan Africa have made
it possible for several countries to develop rational
policies for their use (1, 2), the findings have been
most relevant to health centres and hospitals, where
therapy is prescribed by trained personnel. However,
such settings represent only one facet of the complex
process of managing febrile malarial illness in rural
Africa.
Because of the lack of access to health care
facilities, many residents of sub-Saharan Africa
receive their initial treatment for febrile illnesses at
home using herbal medicines, oral antipyretics, or
antimalarial drugs purchased without prescription in
local shops (3-5). Even when malaria is suspected

and antimalarial drugs are used, patients rarely take
an adequate course of treatment (6, 7) and many only
visit a health centre or hospital after the illness has
failed to respond to several days of self-treatment

(8).

This article describes the results of a series of
interrelated surveys conducted in a rural area of
westem Kenya in 1990 and 1991, which were
intended to define more clearly what residents know
about malaria and antimalarial therapy and how they
deal with febrile illnesses at the village level.

Materials and methods
Study area
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The investigation was conducted in two villages
(populations, 970 and 1370) in East Asembo,
approximately 50 km west of the city of Kisumu in
westem Kenya, where malaria is holoendemic. The
highest incidence of transmission occurs during and
after the "long rains" (March-May), with a second
peak during and after the "short rains" (OctoberDecember) (9). Plasmodium falciparum is the predominant parasite, accounting for more than 85%
of infections. Resistance to 4-aminoquinolines is widespread, and about 50% of strains are resistant to
chloroquine at the RII level (10).
The local inhabitants are members of the Luo
tribe. Their principal occupations are subsistence
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farming, fishing, and cattle-rearing. Many of the
male heads of household work outside the villages,
in towns and cities, returning home only at the weekends or at the end of each month. Women spend
much of their time working on small, privately
owned plots of land.
The only health care in the villages is provided
by a government health centre staffed by several
nurses and a clinical officer with 2 years of general
medical training in addition to secondary education.
There are no laboratory facilities, all diagnoses being
based on clinical observations. Treatment is free but
patients may have to wait several hours before being
seen, and shortages of medicines are common. The
nearest hospital, about 7 km away, is privately
owned and charges the equivalent of US$ 0.50
(about a quarter of the minimum daily wage) for
each outpatient visit plus the cost of any prescribed
medicine. The nearest large town has a government
district hospital, several pharmacies, and private physicians, but it is approximately 40 km away and public transport is expensive. Various oral antimalarials
and other drugs are available without prescription at
shops in most local markets; however, herbal remedies are frequently used as an inexpensive alternative to Western medicines.

Study sample
Families were randomly selected for interview in
each village. The principal informants were female
heads of household, and all informants were aged
18-45 years, had at least one child under 6 years of
age, and had lived in the village for at least 1 year.
Interviews were conducted by a native Luo speaker.
Literacy was not a requirement for participation.
When residents of socially and culturally homogeneous areas are interviewed about their attitudes
and beliefs, there is usually a large measure of agreement in the answers. Consequently, numerous informants are not generally required in order to secure
high confidence levels. If the average correlation
among respondents is at least 0.25, only 20 informants per group are needed to classify a series of
questions at the P = 0.01 level (11-13). We therefore
used samples of 20-25 women in most of the surveys.
The terms used by residents to describe illnesses, symptoms and treatments were elicited in openended interviews. A sample of 23 women were asked
to name all the illnesses they knew. Subsequently, a
different sample of 21 women were interviewed to
discover their views on the main causes, symptoms
and treatments of malaria and three other commonly
mentioned illnesses (measles, difficulty in breathing,
and diarrhoea).
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In order to determine how residents perceived
the severity of malaria and other illnesses, we chose
11 of those most commonly mentioned and developed a questionnaire using a paired comparison format (13). Each of the illnesses was paired once with
each of the others. The names of the illnesses in each
pair were read out to the informants, who were asked
to indicate the one they considered the more severe.
This technique permitted collection of rank order
data orally from illiterate respondents. Response bias
was minimized by randomizing the positions of the
illnesses in each pair and the order of the pairs in the
questionnaires. Furthermore, the interviewer began at
a randomly chosen point in the questionnaire and
then proceeded through the list of pairs. A total of 24
women were interviewed, for each of whom a single
ordering was produced by summing the number of
times each illness was selected across all pairs.
Residents' opinions about the relative efficacy
of several commonly mentioned antimalarial remedies were also assessed using a paired comparison
format. These included the following: chloroquine
injections, tablets, and syrup; Malaraquin® (chloroquine phosphate tablets); the antipyretics aspirin and
Panadol® (paracetamol); and the herbal remedies
akech and oluwochiel, which are occasionally used
against malaria. A popular medicine for coughs and
sore throats (Coo®), which contains sugar and menthol, was included for purposes of comparison. Fansidar® (pyrimethamine-sulfadoxine) was not included in the questionnaire because insufficient
informants were familiar with it. A total of 23 informants were asked to choose the remedy in each pair
that they felt was most effective for the treatment of
malaria. A single ordering was created for each
informant.
The availability of over-the-counter medicines
in the villages was assessed by visiting the three
largest shops in the nearest market and recording the
types and prices of all the medicines in stock.
The methods used by residents to treat suspected
malaria were studied by collecting illness histories
from a cohort of 25 randomly selected families that
were visited weekly for 8 weeks in October and
November 1990, during and after the short rains. On
each occasion the family members were asked
whether they had been ill during the previous week.
If so, they were questioned in detail about the suspected causes of their illness, its duration and severity, and the treatment sought.
In February 1991 a survey was made of the
spectrum of illnesses seen at the health centre and of
the treatments administered for malaria and other
febrile conditions. Each child under 16 years of age
who visited the health centre over a 2-week period
was interviewed and a brief history of current illness
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was taken, a thick blood smear was obtained for
malaria detection, and the axillary temperature was
measured. After the clinical officer had examined the
patient, their diagnoses and treatments were noted on
the clinic cards. Giemsa stain was applied to the
blood smears and at least 100 oil-immersion fields
were examined.

Results
Table 1 lists the Luo terms and their English equivalents for the illnesses most commonly mentioned by
the participants. Measles, malaria, and diarrhoea
were mentioned most frequently, followed by difficulty in breathing, cough, backache and poliomyelitis. The informants sometimes used terms that corresponded to specific diseases, but also regarded
symptoms such as difficulty in breathing, backache,
and vomiting as illnesses in their own right.
Most respondents were quite well informed
about the symptoms, causes, and treatment of malaria (Table 2). Vomiting, fever, headache and chills
were mentioned as the principal symptoms. Mosquitos were by far the most commonly reported cause of
malaria, but views differed as to how the insects
acquired the infection: some informants considered
that this happened when an infected person was bitten, others that the infection originated in dirty
water, and still others believed that it was intrinsic to
the mosquitos. Most informants mentioned the two
Table 1: The illnesses most commonly mentioned by
the 23 study informants
Luo term
English equivalent
Frequency
Angiew
Malaria
Diep
Kor mathung
Ahonda
Onding maremo
Aboke (Abach)
Ich kach

Guonyo

Measles
Malaria
Diarrhoea
Difficulty in breathing
Cough
Backache
Poliomyelitis
Gastralgia
Scabies
Pertussis
Boils
Vomiting
Anaemia

Ahonda guogi
Tuo yamo
N'gok
Remo matin
Ayaki
AIDSa
Akuodi
Kwashiorkor
Wich bar
Headache
Kahera
Tuberculosis
a
Acquired immunodeficiency syndrome.
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23
22
20
13
13
13
13
10
10
10
9
9
8
8
8
7
7

most readily available 4-aminoquinolines (chloroquine and Malaraquing) as the major treatments for
malaria; however, the antipyretics aspirin and Panadol® were also frequently reported. Herbal remedies
were mentioned by seven informants. Antimalarial
drugs were mentioned only rarely as a treatment for
other illnesses such as measles, diarrhoea or difficulty in breathing.
Acquired immunodeficiency syndrome (AIDS),
measles, and difficulty in breathing were perceived
as the most severe of the 11 illnesses (Table 3);
malaria was ranked next to last in terms of severity.
The average correlation among the 24 women who
were asked to rank the severity of the illnesses was
0.28, indicating that the variability among the
respondents was sufficiently low to warrant aggregating their responses and creating a single rank
ordering. Because some residents may have believed
that certain diseases were more severe in infants than
in older children and adults, the rank ordering was
repeated with 23 different women, who were asked
which illness was most severe in 1-year-old children
(average correlation, 0.24). There were no significant
differences in the two orderings.
Chloroquine injections were ranked as the most
effective antimalarial remedy, followed by chloroquine and Malaraquin® tablets and chloroquine
syrup (average correlation among respondents, 0.61)
(Table 4). All the 4-aminoquinoline preparations
were perceived as more effective than either the antipyretics or the herbal remedies; the cough/sore throat
medicine was ranked last.
The following antimalarial drugs in tablet or
syrup form were available in local shops: Malaraquin®, Nivaquin® (chloroquine sulfate), and Homaquin®, Paraquine® and Didiquin® (chloroquine phosphate). The price per tablet was approximately
US$ 0.03. More than a dozen antipyretics were also
on sale at prices ranging from US$ 0.01 to US$ 0.05
per tablet.
A total of 23 families completed the 8-week
follow-up period, during which 230 separate illness
episodes were reported. Fever was a major symptom
in 138 (60.0%) of the episodes, cough in 64 (27.8%),
vomiting in 36 (15.7%), diarrhoea in 63 (27.4%),
and rash in 23 (10.0%).
Of the 138 febrile illnesses, 105 (76.1%) were
self-diagnosed as malaria, 8 (5.8%) as measles, 7
(5.0%) as the common cold, and 4 (2.9%) as other
illnesses. No self-diagnosis was made for 14 (10.1%)
of the episodes.
No treatment was sought for 30 (21.7%) of the
138 febrile illnesses. These tended to be illnesses
with fewer associated symptoms and of shorter duration (1.6 ± 1.4 days versus 4.1 ± 4.8 days; P<0.01).
For the other 108 episodes, treatment was obtained
231
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Table 2: The symptoms, causes and treatments for malaria and their frequencies, as reported by 21 informants
Cause
Symptom
Treatmenta
Vomiting
Fever

19
19

Headache

16

Chills

14

Mosquitos

Mosquitos--carry germs

Chloroquine

17
6

Malaraquin®

21
17

from infected persons
Mosquitos-carry germs
from dirty water

4

Aspirin

16

Mosquitos-intrinsic

4

Panadol®

15

7

Hedexg

7

7
5

Cafenol9

7
7

infection
Joint weakness

9

Diarrhoea
Joint pain

9
8

Nausea
Poor appetite

7
5

a

Malaraquin®

and

Homaquin®

Cold, wet weather or
change in weather
Dirty, cold or raw food
Dirty, unboiled drinkingwater

Herbal
remedies

Aspro7

= chloroquine phosphate;

Panadol®

and

Aspro®, and Dawanol® = aspirin; Fansidar® = pyrimethamine-sulfadoxine.

on one or more occasions. Treatments that were
administered at least half a day apart were considered to be separate treatment steps.
Residents took the following actions for the
initial treatment of these 108 episodes:
- herbal medicines were used (11 episodes,
-

-

10.2%);
medicines already in the home following previous visits to a shop or health centre were used
(30 episodes, 27.8%);
medications were purchased from a local shop
(51 episodes, 47.2%);

Table 3: Rank order of severity of 11 common illnesses,
as perceived by 24 Informants
Rank
1
2
3
4
5
6

Illness
Acquired immunodeficiency syndrome (AIDS)
Measles
Difficulty in breathing
Anaemia
Diarrhoea
Chiraa
7
Poliomyelitis
8
Malnutrition
9
Vomiting
10
Malaria
11
Cough
a A folk illness caused
by violating a cultural taboo and characterized by loss of appetite, loss of weight, and joint pains.
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Fansidar®
Homaquin®

5
5
3
3

= paracetamol;

Cafenol®,

Dawanol®

Hedex®

-

the health centre was visited (16 episodes,
14.8%); and
- a hospital was visited (2 episodes, 1.8%).

A second treatment step was taken for 27 illness
episodes, as follows:
- herbal remedies were used (5 episodes, 18.5%);
- drugs already in the home were used (5 episodes,
18.5%);
- medications were purchased from a shop (10 episodes, 37.0%); and
- the health centre was visited (7 episodes, 25.9%).

Table 4: Rank order of efficacy of nine antimalarial remedies, as perceived by 23 Informants
Rank
Antimalarial
1
Chloroquine injections
2
Chloroquine tablets
3
Malaraquin® tabletsa
4
Chloroquine syrup
5
Panadol3b
6
Aspirin
7
Oluwochiel
8
Akech
9
Cootc
a

b
c

Chloroquine phosphate.

Paracetamol.

Menthol and sugar.
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In seven instances a third treatment step was
taken, in five there was a fourth step, and in three
there was a fifth step (Table 5). The types of treatments used for these later steps were generally similar to the previous ones, except that the patients were
more likely to visit the health centre: this happened
on six occasions.
Only 23.1% of the patients who sought treatment did so at a health centre or hospital; all other
episodes were treated at home. The illnesses for
which patients sought treatment at a health centre or
hospital were more likely to be self-diagnosed as
malaria (82% versus 60%; P<0.05), or perceived as
severe (64% versus 24%; P<0.001), or to have a
longer duration (7.9 days versus 3.0 days;
P<0.0001). For 17 episodes of illness, patients used
medicines that they had received on a previous visit
to the health centre.
A mean of 0.6 ± 0.8 days elapsed between the
onset of illness and the initial treatment step in the
108 episodes of illnesses for which treatment was
sought. The mean interval between the first and second steps was 2.9 ± 2.8 days; and that between the
second and third steps was 2.5 ± 1.5 days. The mean
total duration of illness was 3.6 ± 4.4 days.
Of the 138 episodes of illness, 85 (61.6%) were
characterized as severe by family informants. These
illnesses were of shorter duration (2.4 days versus
5.4 days; P<0.001) than non-severe illnesses but
were more likely to be self-diagnosed as malaria
(85% versus 62%; P<0.05). Patients stated that they
spent at least one day in bed for 56 (40.6%) of the
illnesses. Of the adults who had an illness, 20
(38.5%) had to suspend their normal activities for a
day or more, and five (36.0%) of the sick children
missed one or more days at school.
Of the 108 episodes of febrile illness that were
treated, 63 (58.3%) were administered antimalarials;
in 57 (52.8%) of these episodes, antimalarials were
administered at the initial treatment. Chloroquine
injections were used by three patients but all the

others used oral medications. Antimalarial drugs
were used for 67.4% of the febrile illnesses that were
self-diagnosed as malaria and for 28.0% of those
diagnosed otherwise. In only 12% of the episodes
in which antimalarials were used was 25 mg/kg body
weight of chloroquine administered. The mean cost
of medications for the initial treatment step was
US$ 0.32 (range, US$ 0-28.57); and that for the second step was US$ 0.07 (range, US$ 0-0.71).
During the 2-week surveillance period 302 children aged <16 years attended the health centre. The
predominant symptoms were fever (86.0%), cough
(72.2%), vomiting (44.4%), diarrhoea (40.7%), difficulty in breathing (31.5%) and rash (29.5%). An
axillary temperature of .37.5 °C was recorded in
26% of the patients. P. falciparum infections were
identified in 222 (73.5%) patients, P. malariae in 16
(5.3%), and P. ovale in one (0.3%).
The clinical officer diagnosed 79% of the children as having malaria; 35.6%, an upper respiratory
illness; and 15.8%, diarrhoea and/or vomiting. On
average, each patient received 2.8 different medicines. Two-thirds of the patients, including 94.5% of
those with a clinical diagnosis of malaria, received
chloroquine, the only antimalarial drug stocked at
the health centre. A total of 15 (14.6%) of the 103
patients who did not have a clinical diagnosis of
malaria were also treated with chloroquine.

Discussion
Febrile illnesses suspected to be malaria require
rapid recognition and the institution of appropriate
treatment, regardless of whether patients treat themselves or seek attention at a health facility.
Residents in rural areas of western Kenya are
generally well informed about the symptoms and
treatment of malaria. Although malaria is not perceived as a particularly severe illness in either adults
or children, it is usually considered as a possible

Table 5: Treatment sources for 138 episodes of febrile illness
No. of instances:
Treatment
No. of
Herbal
Medicine
Health
remedies
centre
step
episodes
already in home
Shop
Hospital
Initial
11
108a
30
51
2
16
Second
27
5
5
10
7
Third
7
3
1
2
1
Fourth
5
1
2
2
Fifth
3
3
a No treatment was used in 30 episodes of illness; only two persons used two types of medicine in the initial treatment step.
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diagnosis early in the course of any febrile episode.
Nevertheless, most residents begin treatment with
herbal remedies or antipyretics; antimalarials are
used as the initial treatment in only about half the
cases. This is probably a reasonable approach for
12-24 hours, since recovery from many febrile illnesses occurs spontaneously, but patients should
understand that the complications of P. falciparum
malaria can develop very rapidly and that they
should change to an antimalarial drug or seek medical attention if no improvement is observed within
24 hours.
Commercial chloroquine preparations are well
known to residents of westem Kenya and are generally recognized to be more effective against malaria
than either antipyretics or herbal remedies. Most of
the study women also seemed to understand that
antimalarial drugs are quite specific in their action,
and rarely used them for the treatment of other illnesses. Various relatively inexpensive oral 4-aminoquinolines are available in local shops, and self-treatment with them is extremely common in westem
Kenya as well as on the coastal region of the country
(14). Injectable antimalarials are not stocked in
shops but can be purchased without prescription
from pharmacies in the larger towns; they are commonly held to be more effective than oral medications, as is the case in many other developing countries (15).
There was considerable confusion among residents about the correct dosage of antimalarials. Only
12% of the febrile episodes treated at home with 4aminoquinolines received an appropriate course of
therapy (25 mg/kg). Even among patients treated at
health centres and hospitals there was no assurance
of a satisfactory result because of the common practice of sharing medicines among family members.
Similar problems with over- and underdosing have
been documented in several other African countries
(6, 7).
The primary goal of national health services for
malaria treatment in sub-Saharan Africa is to reduce
morbidity and mortality through prompt, effective
therapy. Unfortunately, in westem Kenya the care
provided at rural heath centres appears to be prompt
only rarely. Only 15% of patients with a febrile illness attended the health centre located in one of the
two adjoining study villages for their initial treatment and fewer than one in four went to the health
centre or a hospital at any stage. This may have been
because of the long waiting times for examinations,
the frequently brusque manner of staff, who deal with
50-60 patients in a moming, and the chronic shortages of drugs. Furthermore, there is some doubt
about the effectiveness of the antimalarial therapy
provided by these facilities. Although 50% of P. fal234

ciparum strains in westem Kenya are resistant to
chloroquine at the RII level, and 60% of children
continue to experience fever after treatment with the
drug (16), it is the only antimalarial stocked at most
health centres and hospitals.
Studies on drug efficacy can be expected to continue to play an important part in ensuring that health
facilities in sub-Saharan Africa provide the best possible antimalarial therapy and for deciding when a
change in policy is necessary. In the future, however,
more emphasis should be placed on identifying ways
of securing adequate therapy for people in rural
areas, taking into account the realities of health care
in such places. The problems include a lack of access
to health centres and hospitals because of distance
and cost of transportation, limited stocks of drugs at
such facilities, and the widespread practice of selfmedication, even where health care facilities are
readily accessible. Since home treatment of malaria
is occurring (17), efforts should be directed towards
improving its quality. In westem Kenya this means
educating residents about antimalarial drugs and dosages, the relative value of oral versus parenteral
medication, and how to deal with persistent or recurrent symptoms following therapy. In addition, shop
owners, who are likely to continue as a major source
of oral antimalarial drugs for most rural communities
in the foreseeable future, should be made partners in
the health care network, provided with information
about the dosages and appropriate use of antimalarial
drugs, and encouraged to pass it on to their customers.
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Resume
Autotraitement du paludisme dans une
region rurale de I'ouest du Kenya
Cet article rapporte les r6sultats d'une 6tude sur
les connaissances des habitants concernant le
paludisme et les antipaludiques, et sur leur comportement en matiere de traitement, dans une
region rurale de l'ouest du Kenya. La plupart des
habitants savaient que les moustiques provoquent
le paludisme, mais n'6taient pas surs de la fagon
dont les insectes sont infect6s. Ils 6taient en
general bien informes sur les symptomes de la
maladie, qui etait perque comme une maladie
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relativement benigne chez les adultes et les
enfants, beaucoup moins grave que le sida, la
rougeole, les difficult6s respiratoires et la diarrhee.
Les injections de chloroquine 6taient considerees
comme le traitement le plus efficace contre le
paludisme, avant les autres 4-aminoquinol6ines
sous forme de comprim6s et de sirop; les antipyretiques et les remedes a base de plantes etaient
consid6r6s comme beaucoup moins efficaces.
Pour 6tudier le comportement des habitants
lorsqu'ils cherchent un traitement contre le paludisme, nous avons suivi 25 familles une fois par
semaine pendant huit semaines et avons recueilli
des informations d6taill6es sur toutes les maladies
rapportees. L'autotraitement etait extremement
fr6quent. Sur 138 6pisodes d'affections f6briles,
60% 6taient trait6s a la maison par des remedes
a base de plantes ou des m6dicaments achet6s
dans les boutiques locales, et 18% 6taient trait6s
dans un centre de soins ou a l'h6pital; les 6pisodes restants (22%) n'6taient pas soignes. Les
maladies que les sujets faisaient soigner dans un
centre de soins ou a l'h6pital 6taient, de fa,on
significative, plus susceptibles que les autres
d'etre autodiagnostiqu6es en tant que paludisme,
d'etre percues comme graves et d'etre de plus
longue dur6e. Les 4-aminoquinol6ines 6taient utilisees pour traiter 58% des affections febriles, mais
dans 12% seulement des cas une dose curative
d'au moins 25 mg/kg 6tait employee. Meme le fait
de se faire soigner dans un centre de sante local
n'assurait pas la prise d'un traitement suffisant, en
raison de la pratique courante de partager les
m6dicaments entre membres de la famille.
Malgr6 l'int6ret des 6tudes portant sur 1'efficacit6 des antipaludiques, qui jouent un r6le important en aidant les 6tablissements de sant6
d'Afrique subsaharienne a offrir le meilleur traitement possible, il faut davantage insister sur les
moyens d'assurer que les habitants des zones
rurales recoivent un traitement suffisant, compte
tenu des r6alites des soins de sant6 dans les
zones recul6es. Parmi ces facteurs figurent
I'absence d'acces aux centres de soins et aux
h6pitaux du fait de la distance et du coOt des
transports, la faiblesse des stocks de m6dicaments dont disposent ces 6tablissements, et la
pratique tres repandue de l'automedication, meme
lorsque des etablissements de soins sont facilement accessibles. Le traitement du paludisme a
domicile est une pratique 6tablie, et il faudra par
cons6quent s'efforcer d'am6liorer sa qualite en
informant les habitants sur les m6dicaments et
leur posologie, sur la valeur compar6e du traitement par voie orale et par voie parenterale, sur
les effets secondaires du traitement, et sur la
WHO Bulletin OMS. Vol 73 1995

conduite a tenir en presence de sympt6mes persistants, ou recidivant apres le traitement. Les
commerqants locaux, dont on peut prevoir qu'ils
continueront, dans un avenir pr6visible, a representer la source principale d'antipaludiques dans
la plupart des communaut6s rurales, devront etre
consideres comme partenaires du r6seau de soins
de sante, recevoir une information sur l'utilisation
appropriee des antipaludiques et etre encourages
a informer a leur tour leurs clients.
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