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Background: The choice and sources of antimalarial drugs used for self-medication has important implication to the
current malaria treatment policies in Kenya. However, data on the choice of antimalarial drugs used for self-
medication and their sources remains scanty.

Objectives: The objectives of this study were to determine the prevalence of self-medication, the choice and sources
of antimalarial drugs used for malaria self-medication in Kisumu city, Western Kenya.

Methodology: This was a cross-sectional community based study, in which semi-structured questionnaires were
randomly administered to 338 participants, in five administrative wards of Kisumu city.

Results: Overall, 250 (74%) of the participants reported self-medication for perceived malaria illness. Of the 250
participants, 219 (87.6%) had used an antimalarial drug(s), while 31 (12.4%) took other drugs (antipyretics and
herbs), which they perceived to have antimalarial effect. Artemisinin-based combination therapies (ACT), was the
drug of choice for majority 154 (70.3%) of those who had self-medicated. The other antimalarials used were
sulphadoxine/sulphalene-pyrimethamine 25 (11.4%), amodiaquine 11 (5%), chloroquine 5 (2.3%), quinine 2 (0.9%),
dihydroartemisinin 1 (0.5%), halofantrene 1 (0.5%) and 20 (9%) of participants had used two different antimalarials.
The antimalarial drugs were sourced from private pharmacies/chemists (78.4%), general retail shops (29.2%), left
over drugs at home (1.6%), or friends, relatives and neighbors (2.8%).

Conclusion: Self-medication for perceived malaria is prevalent in Kisumu city. ACT is the drug of choice for self-
medication. However, a substantial proportion of individuals use currently ineffective antimalarials or other drugs, for
example antipyretics, with no known antimalarial efficacy. Pharmacies/chemists and general retail shops are the
major sources for self-prescribed drugs.
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1. Introduction and availability of effective therapies to control malaria.

While several factors contribute to the persistence of
Malaria affects 154-289 million people and kills 610 malaria burden, inappropriate supply and use of
000-971 000 annually, with majority of the clinical antimalarial drugs is potentially a major contributory
cases and deaths occurring in Sub-Saharan Africa (WHO factor.

2012). This is in spite of various preventive measures
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Self-medication with antimalarial drugs has been
reported in several parts of the world including Yemen
(Abdo-Rabbo 2003), Sudan (Awad, et al. 2005), Ghana
(Buabeng, et al. 2007), Togo (Deming, et al. 1989) and
Ethiopia (Deressa, et al. 2003). In Mtito Andei, Eastern
Kenya, antimalarial self-medication was reported
among 38% of preschool children, with majority of self-
medication being facilitated by mothers (Verhoef, et al.
1999). Antimalarial drugs, mostly chloroquine (CQ),
were used in self-treatment of up to 67% of febrile
episodes in rural western Kenya (Ruebush, et al. 1995).
Antimalarials were also found to be among the most
commonly used drugs for self-medication among school
going children in another rural area of western Kenya
(Geissler, et al. 2000). In Bungoma, 50-80% of
individuals obtained antimalarial drugs from private
drug outlets for malaria treatment and used these
antimalarial drugs even without prescription (Hamel, et
al. 2001). A recent study of a peri-urban population in
Kisumu found that 61.6% of the respondents took non-
prescribed drugs for treatment of perceived malaria
(Watsierah, et al. 2011).

Self-medication promotes selection and wuse of
ineffective antimalarial drugs. In Ghana for example,
about 56% self-treating individuals chose non-ACT
drugs including CQ, artemether (ART), amodiaquine
(AQ) and sulphadoxine/sulphalene-pyrimethamine (SP)
(Buabeng, et al. 2007). In Kenya, the first line for the
treatment of uncomplicated malaria changed from
chloroquine to SP drugs in 1998 and subsequently from
SP to ACT in 2003 owing to wide-spread CQ and SP
resistance, respectively (Amin, et al. 2007). However, a
recent study found that ineffective drugs including SP,
CQ, and AQ were acquired and used by 46.3% of
households in peri-urban parts of Kisumu city
(Watsierah, et al. 2011). Similarly, use of ineffective
antimalarial drugs for self-medication was also
documented during the SP treatment policy period
(Guyatt and Snow 2004; Abuya, et al. 2007). The choice
of ineffective antimalarial drugs and or non-antimalarial
drugs for self-medication may contribute to increased
malaria burden, by providing symptomatic relief, thus
delaying early diagnosis and administration of curative
drug regimens (Watsierah, et al. 2011). Information on
antimalarial drugs used for self-medication is therefore
needed, as it will assist to curb continuous use of drugs
with diminished efficacy.

Self-medication is also commonly associated with
inappropriate use of therapeutic drugs. Wrong dosage,
wrong frequency and/or wrong duration of therapy
were reported among patients who had self-medicated
with antimalarial drugs prior to attending health care
facilities in Ghana (Buabeng, et al. 2007). Inappropriate
use of antimalarial drugs among self-treating patients
have also been reported in Southern Ethiopia (Deressa,
et al. 2003), Ouagadougou, Burkina Faso (Ouedraogo, et
al. 2008), Senegal (Souares, et al. 2009) and Eastern
Uganda (Nshakira, et al. 2002).

Local sources of antimalarial drugs form an important
component of therapeutic malaria control strategies.
Ideally, the sources should persistently supply high
quality drugs, at the right dosage and with adequate
post-dispensing medical advice. This is not the case
however, in malaria endemic regions, as some of the
antimalarial drugs from local private pharmacies and
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general retail shops are of poor quality (Abdo-Rabbo
2003, Amin and Snow 2005, Bate, et al. 2008).
Knowledge of key aspects of current antimalarial drug
policy and dosing regimens among the workers of
private retail drug sources is also poor and private
retailers sell partial drugs packs (Watsierah, et al.
2012). In addition, high proportion of incorrect choice
and inappropriate use of antimalarial drugs have been
attributed to acquisition of drugs from the informal
sources (Deressa, et al. 2003; Buabeng, et al. 2007;
Watsierah, et al. 2011; Aborah, et al. 2013). Local
sources of antimalarial drugs used for self-medication
are therefore potential targets for interventions aimed
at improving malaria control. In view of these, this
study was designed to determine the prevalence of self-
medication for malaria, the choice and the sources of
antimalarial drugs in Kisumu city.

2. Methods
2.1 Study site

The study was conducted in Kisumu city (0° 06'S, 34
45'E), a third major Kenyan city with a population of
about 388,311 [Kenya population and housing census,
2009, http://www.knbs.or.ke/census].The city serves
as a major trading, industrial, transportation and
administrative center in the Lake Victoria basin. The
city also serves as the communication and trading link
for the Great Lakes region, Tanzania, Uganda, Rwanda
and Burundi. Healthcare in Kisumu city is provided by
both public and private healthcare facilities.

2.2 Study Design and sampling

This was a community based cross-sectional study.
Cluster sampling was used to obtain a representative
sample of 338 respondents from five administrative city
council wards namely; Manyatta, Nyalenda, Migosi,
Nyawita and Kisumu Township. The wards were
divided into clusters in proportion to populations of the
residents living in them. From each of these clusters, ten
households were randomly selected and data collected
from consenting adult members, who had resided in
their households for at least six months.

2.3 Data collection

Individuals in selected households were approached,
given explanation on the purpose of the study and
written consent sought. Semi-structured questionnaires
consisting of both closed and open-ended questions
were then administered to consenting individuals by
research assistants. Collected information included;
demographics, antimalarial self-treatment in the
previous three months, choice of drugs, reasons for self-
treatment and sources of antimalarial drugs. In cases of
more than one malaria episodes within the previous
three months, participants were asked about the most
recent episode. Self-treatment was defined as the use of
an antimalarial drug without clinical consultation.

2.4 Statistical analysis

Collected data were entered into an Excel sheet then
exported into Statistical Package for Social Sciences
(SPSS, version 17). Descriptive analysis was done to
describe proportions of required indicators.
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2.5 Ethical considerations

The study was approved by Great Lakes University of
Kisumu Ethical Review Committee, (Ref.
GERC/038/2011). Written informed consent was
obtained from each participant and confidentiality of
responses was maintained throughout the study.

3. Results
Demographic characteristics of study participants

The study population comprised 338 individuals, and of
those who disclosed their gender, 137 (40.5%) were
men and 198 (58.6%) women. 50.6% of the study
population had post primary education while 43.8% of
the population had completed primary education and
the remaining 5.6% had no formal education. Small
business was the most commonly reported occupation

Table 2: Reasons for self-medication (N=250)

(Table 1).

Table 1: Demographic characteristics of study

population

Characteristic N (%)

Gender:
Male 137 (40.5)
Female 198 (58.6)
No Response 3(0.9)

Education:
Primary 148 (43.8)
Secondary 98 (29.0)
Tertiary 56 (16.6)
University 17 (5.0)
No formal education 14 (4.1)
No Response 5(1.5)

Occupation:
No response 29 (8.6)
Local transportation 23 (6.8)
‘Jua kali’ business* 141 (41.7)
Construction/Masonry 4 (1.2)
Formal employment 48 (14.2)
Farming 8(2.4)
Fishing 4(1.2)
House wife 15 (4.4)
Jobless 37 (10.9)
Others 9(2.7)
Student 20 (5.9)

* Jua kali - a term used to mean informal, small scale
artisan/craftsmen businesses
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Reason (%)?
Lower cost 122 (42.8)
Time saving 51(17.9)
Easy accessibility to drug source 38(13.3)
Perceived self-medication effectiveness ~ 33(11.6)
Perceived mild severity 22(7.7)
First treatment step 21(7.4)
Distant health care facilities 18(6.3)
Previous successful self-treatment 12(4.2)
experience

Public medical education 7(2.5)
Relative or friend influence 6(2.1)
Did not mention any 5(1.8)

aTotal percentages exceed 100% because of multiple responses.

Table 3: Antimalarial drugs used for self-medication
(N=219)

Drug (s) N (%)
Artemisinin combined therapies (ACT) 154 (70.3)
Sulfadoxine-pyrimethamine (SP) 25(11.4)
Amodiaquine (AQ) 11 (5.0)
Cloroquine (CQ) 5(2.3)
Quinine 2(0.9)
ACT + SP 7(3.2)
ACT + AQ 9(4.0)
ACT +Q 2(0.9)
SP + AQ 2(0.9)
Dihydroartemisinin 1(0.5)
Halofantrine 1(0.5)

Prevalence of self-medication

Out of the 338 participants 250 (74%) had self-
medicated for malaria within the three months prior to
the study. When asked whether any other member of
their household had self-medicated within the same
period, 220 (65%) of the respondents mentioned that
other household member had also self-medicated.
Analysis of the respondent’s relationship to the other
family members who had practiced self-medication
revealed that, 55% were respondent’s child, 18.6%
were respondent’s siblings, 11.8% were parents and
2.7% were other forms of relationship (house help, in-
laws).
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Reasons given for self-medication with antimalarial
drugs included; far distance to the nearest health care
facilities, perceived mild severity of illness, perceived
effectiveness of self-medication, cost effectiveness, to
save time, previous successful self treatment, ease of
access to drug sources, public medical education, family
or friend influence and as initial treatment before
visiting an hospital (Table 2). Of the 250 respondents,
219 (87.6%) had used antimalarial drug(s), while 31
(12.4%) took other drugs (antipyretics and herbs)
perceived to have antimalarial effect.

Choice and sources of antimalarial drugs

Artemisinin combined therapy (ACT) antimalarial drugs
were the most commonly used drug for self-medication
(70.3%) The other antimalarials used were
sulphadoxine/sulphalene-pyrimethamine (11.4%),
amodiaquine (5%), chloroquine (2.3%), quinine (0.9%),
dihydroartemisinin (0.5%), halofantrene (0.5%) and
9% of participants had used two different antimalarials
(Table 3). When asked about the sources of the

antimalarials, majority of the participants mentioned
private pharmacy, followed by retails shop. Other
reported sources included left over drugs from previous
treatment, neighbors, friends and relatives (Table 4
and 5).

Table 4: Sources of drugs used for self-medication
N=250

Source N(%)®
Private pharmacy/chemist 196 (78.4)
Retail shops/kiosk 73(29.2)
Left over drugs 4(1.6)
Friend 3(1.2)
Relative 2(0.8)
Neigbours 2(0.8)

b Total percentages exceed 100% because of multiple responses

Table 5: Sources of specific antimalarial drugs used for self-medication

Drug pharnr:ci;;z‘lelemist Retail shops Leftover Neighbours Relatives/friends
ACT 139 (81%) 30 (17%) 1(1%) 1 (1%)

Dihydroartemisinin 1(100%)

SP 22 (65%) 9 (26%) 3 (9%)
Amodiaquine 19 (86%) 3 (14%)

Chloroquine 4 (75%) 1(25%)

Halofantrine 1 (100%)

4, Discussion

Self-medication with antimalarial drugs is a widespread
practice in malaria endemic countries and more than
half of the world’s antimalarials is consumed outside
the formal health sector (Foster 1995). In this study, we
show that 74% of the respondents had self-medicated
with antimalarial drugs. Secondly, our study
demonstrates that ACTs are drugs of choice for majority
(70.3%) of the respondents, which highlights a
relatively good awareness of current national policy of
using ACTs as the first line treatment. Most importantly,
this study reports that private pharmacies/chemists
were the major sources of the antimalarial. The high
endemicity of malaria in lake Victoria region (DOMC,
2011) and easy accessibility of antimalarial drugs from
private drug outlets may account for the reported high
proportion of respondents practicing self-medication.
The high prevalence of self-medication with
antimalarial drugs in our study population emphasizes
the need for enhanced public medical education on the
disadvantages of self-medication and/or appropriate
self-medication practices.

Factors that have been cited to contribute to self-

medication include cost, time, inadequate health
services, perceived disease severity and distant formal
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health care facilities (McCombie 1996). In the present
study, cost, time, easy accessibility to antimalarial drug
source and perceived self-medication effectiveness
emerged as the major contributory factors for malaria
self-medication. One goal of national malaria control is
prompt diagnosis and effective treatment of all
suspected malaria cases and the government has
strived to achieve this goal through provision of free
malaria treatment in its health facilities (DOMC, 2011).
However, the finding of cost as the most important
factor driving self-medication in the present study
demonstrate that indirect costs, probably transport and
registration card fee may still be hindering many
patients from seeking prompt and effective free malaria
treatment offered in government facilities. One
potential way of increasing the number of malaria cases
that receive prompt and appropriate treatment would
be provision of quality antimalarial drugs as close to the
households as possible. The other factors motivating
self-medication such as long waiting duration before
one is attended to and perceptions should also be
addressed effectively.

The prevalence of self-mediation reported in this study
is in agreement with similar studies performed in rural
areas of Western Kenya (Ruebush, et al. 1995), Kenyan
Coast (Mwenesi, et al. 1995), Southern Ethiopia
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(Deressa, et al. 2003) and Togo (Deming, et al. 1989).
However, our reported self-treatment rate is much
higher compared to findings of studies in Ghana
(Buabeng et al. 2007; Aborah,et al. 2013) and Guyana
(Booth 2001). In contrast to our findings, an earlier
study conducted in Nigeria, reported that 27.1% of self-
treating respondents used ACTs, while majority used
chloroquine and quinine (Jombo, et al. 2010). Concerted
public education campaigns by the health care
authorities, mass media and the aggressive marketing
by distributors may have all contributed to selection
and use of ACTs by a large proportion of the study
population. Our findings showed that 25.5% of
respondents who had self-treated for malaria, used non-
ACT drugs including CQ, DHA, AQ and SP. The use of
these currently ineffective drugs threatens the success
of malaria control efforts since it leads to delay in early
diagnosis and treatment with effective ACTs. The
continuous use of non-ACT drugs may be due to low
awareness and knowledge about the effective treatment
for malaria among consumers in the study area (DOMC,
2011) or inadequate public education on malaria
treatment policies.

The sources of drugs for self-medication in our study
included private pharmacies, general retail shop, left
over drugs at respondent’s home, neighbor’s homes,
friends and relatives. These sources are similar to those
reported earlier in other regions where malaria is
endemic (Deressa, et al. 2003; Buabeng, et al. 2007;
Aborah, et al. 2013). Private pharmacies and retails
stores were the most popular source of ACTs and non-
ACTs. This can be attributed to the urban nature of our
study area, where several private pharmacies/chemist
and general retail stores can easily be accessed by
household members. The easy acquisition of ACTs from
these two commercial drug sources without a
prescription may also explain their popularity among
the study population. The continued availability and
easy access of non-ACTs in private pharmacies and
general retail stores in our study area raises serious
health concerns. Apart from being ineffective against
malaria, the quality and safety of non-ACT antimalarial
drugs, some of which have been banned by the
government is questionable. The acquisition and use of
artemisinin monotherapies like dihydroartemisin also
exposes artemisinin to parasite resistance. Lack of
knowledge about the recommended first line treatment
among the private retail drug sellers (Watsierah, et al.
2012), or weak enforcement of drug policies in the
private retail market may be responsible for the
continuous stocking and dispensing of non-ACTs.

Equally alarming is the sourcing of antimalarial drugs
from relatives, neigbours or friends. These sources
points to malaria treatment non-adherence, potential
underdosage and use of expired or poor quality drugs in
the study area. Non-adherence and underdosage of
ACTs may accelerate emergence of resistance, as
already witnessed in parts of Asia (Dondorp, et al. 2009,
Noed], et al. 2008, Phyo, et al. 2012), thus threatening
the worldwide malaria control and treatment efforts
(Dondorp, etal. 2011).

The antimalarial drug sources identified by our study
represent potential targets for interventions against
inappropriate use of ACTs. There is urgent need for
increased awareness campaigns and/or training of
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private health sector and informal drug outlet workers
on the importance of dispensing, only the
recommended effective antimalarial to users. The
government through drug regulatory agencies should
also conduct continuous market surveillance to ensure
that ineffective drugs are not stocked and made
available to consumers in order to reduce their
persistent use. These should be complemented with
education of the consumers who obtain and use
antimalarial drugs from these sources for self-
medication.

5. Conclusion

The findings of this study reveal a high prevalence of
self-medication with both ACT as well as currently
ineffective non-ACT drugs in Kisumu city. Private
pharmacies and general retail shops are two main
sources of antimalarial drugs used for self-medication.
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